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The world is changing at an unprecedented pace as several megatrends are reshaping the global 
economy – changes which present challenges, but also unprecedented opportunities for development. 
These range from long-term structural transformations such as the demographic shifts, climate 
change, the energy and green transition, and the transformation of food production systems, to 
fast-emerging forces like the rise of AI and rapidly evolving geopolitical and trade dynamics.
Unfortunately, recent years and current events have seen setbacks which put decades of hard-won 
development progress at risk. The Industrial Development Report 2026 underscores that, warning 
that if current trends continue our development goals will not be met. 
But the current path is not set in stone. Our Industrial Development Report also shows that if we 
invest in the many opportunities for sustainable industrialization, we  can create a better world for 
current and especially future generations. If decisive measures are taken, developing countries can 
lift more than half a billion people out of poverty by 2050, including 155 million escaping extreme 
poverty. And ending hunger is possible - we have the knowledge and the technology, and the financial 
resources are there; it is merely a question of political will and targeted investments. Crucially, 
we can achieve all this and at the same time decouple industrial growth from carbon emissions. 
Clean technology, critical minerals, electric mobility, semiconductors, and the bioeconomy are some 
sectors where the foundations of tomorrow’s industrial development are being laid, allowing for the 
chance to leapfrog old development models directly into a sustainable future.
As we stand at this crossroads, we must choose our path forward and as a global community 
ask ourselves: what kind of future do we want, and how do we get there? We live in a world that 
is more interconnected than ever and creating a brighter future for all with shared prosperity 
means adopting a broader and more long-term perspective. UNIDO is looking ahead to the next 
quarter century and reimagining the future of industry in 2050, setting the course for sustainable 
industrial development in the decades ahead.
Industrial policy is back on the agenda in countries around the world and this reflects the growing 
recognition that industry is the key driver of job creation, income generation and improved living 
standards worldwide – a catalyst for progress and development, offering promising perspectives 
for the future. 
The IDR26 also informed UNIDO’s new Vision 2050: The Future of Industries for Development, 
which presents UNIDO’s strategic offer on how to support Member States and partners in realizing 
UNIDO’s Vision of creating a fair global economy in which poverty and hunger are eradicated and 
where industries create decent jobs, foster innovation and promote prosperity while protecting 
people and the planet.
Turning these ambitions into reality demands a new scale of investments and joint action 
nationally, regionally and globally. It is a question of collective responsibility and international 
solidarity. The time to act is now. Together, we can shape a future where industry continues to 
provide the foundations for development for people, the planet and future generations.
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The world economy stands at a critical turning point. 
The current development trajectory is increasingly 
unsustainable, and global shocks, from the COVID-19 
pandemic to the climate crisis and ongoing conflicts, 
continue to reverse years of development gains, es-
pecially in the most vulnerable regions. The prospects 
for achieving the United Nations 2030 Agenda for 
Sustainable Development have never been bleaker.

UNIDO projections suggest that if current trends per-
sist, more than 3 billion people will remain in poverty 
by 2050, including 700 million in extreme poverty. Over 
300 million will continue suffering from undernourish-
ment. Environmental degradation is set to worsen: un-
der current policies, global temperatures could rise by 
2.3°C above pre-industrial levels, with CO₂ emissions 
continuing to climb and threatening life on Earth.

These impacts will affect low- and middle-income 
economies the hardest, deepening global inequality. 
Nearly 95 per cent of the world’s extreme poor are 
projected to live in these economies—predominantly 
in Africa—while food insecurity will remain concen-
trated in Africa and Southern Asia, the regions most 
exposed to severe climate risks.

It is not too late to change course. Manufacturing 
must be placed at the heart of this transformation. 
Industrialization has historically been one of the most 
powerful drivers of poverty reduction, food security 
and job creation. Today, manufacturing continues to 
serve as the backbone of industrial ecosystems that 
create and diffuse green innovation, generate produc-
tive employment and strengthen resilience to shocks.

Today, industrial capabilities remain unevenly dis-
tributed. While some developing economies have 
made notable progress in advancing their industrial 
sector, others have stagnated or even deindustrial-
ized. Most developing regions are under-represented 
in their global industrial output relative to their 
population size. Future industrialization must aim 
to close three interrelated gaps: (i) an intensity gap, 
by increasing developing economies’ share of global 
output; (ii) a productivity gap, by boosting technol-
ogy adoption and upgrading; and (iii) an environ-
mental efficiency gap, by accelerating the greening of 
industrial ecosystems. 

The current wave of industrialization will unfold against 
the backdrop of five transformative megatrends: (i) 
the energy and green transition; (ii) the rise of AI and 

digitalization; (iii) the reconfiguration of global value 
chains; (iv) demographic shifts, and (v) the transfor-
mation of food systems. These megatrends create 
both risks and opportunities. Developing countries 
face mounting pressures to create decent jobs, espe-
cially for women and youth, and to invest in climate 
mitigation and adaptation. At the same time, they can 
seize new windows of opportunity arising from global 
demand, local resources, capabilities and institutions.

The challenges and opportunities of future industri-
alization vary widely across regions, and so too must 
the responses. Reflecting this diversity, the IDR26 
provides region-specific analyses that identify key 
bottlenecks of industrial development and highlight 
emerging sectoral opportunities, ranging from clean 
technology manufacturing and critical minerals to 
the bioeconomy.

Real progress will depend on coordinated action 
across seven priority areas to strengthen industrial 
ecosystems: (i) advancing physical and digital infra-
structure; (ii) strengthening institutions’ and govern-
ment capacity; (iii) developing skills for the green and 
digital transition; (iv) empowering the Global South 
through technological upgrading and innovation; (v) 
deepening regional integration and resilience amid 
rapidly shifting global trade patterns; (vi) prioritizing 
environmental sustainability, industrial decarboniza-
tion, resource efficiency and circularity, and (vii) mobi-
lizing finance for industrial transformation.

To explore industry’s possible pathways for the future 
of industry, the IDR26 models two alternative scenar-
ios to the current trajectory. The industrialization push 
scenario evaluates the impact of ambitious, coordi-
nated policies aimed at accelerating industrial growth. 
The clean energy and just industrialization scenario 
builds on the industrialization push scenario by inte-
grating sustainability and equity objectives alongside 
industrial expansion.

Under the clean energy and just industrialization sce-
nario, developing countries could lift more than half a 
billion people out of poverty by 2050, with 50 million 
fewer suffering from hunger. Expanding renewable en-
ergy and phasing out coal would help decouple indus-
trial growth from CO₂ emissions, enabling developing 
countries to reduce emissions at a faster pace than 
advanced economies. Developing countries could re-
gain ground in global manufacturing, narrowing the 
gap with the global technological frontier.
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These megatrends and challenges are global in scope, 
and so must be the response. No country can achieve 
a clean and just industrial transition on its own. 
Global solidarity and coordinated action are essential 
in three priority areas: (i) building fair and sustainable 
supply chains through stronger standards, effective 
monitoring and support for developing-country pro-
ducers; (ii) limiting climate breakdown by scaling 
up renewable energy, clean technology, adaptation 
resource efficiency and circularity, backed by access 

to finance, skills and technology, and (iii) eradicating 
poverty and hunger by boosting manufacturing pro-
ductivity, creating quality jobs, and promoting inclu-
sive and sustainable agro-industrialization.

The window for action remains open. Only through 
bold national efforts and renewed global solidarity 
can the international community build a more inclu-
sive, sustainable and resilient world for all.
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4IR: Fourth Industrial Revolution 

AfCFTA: African Continental Free Trade Area 

AI: Artificial intelligence

APIs: Active pharmaceutical ingredients

ATP: Assembly, testing and packaging 

CA: Central Asia

CO2: Carbon dioxide 

CP: Current path

CSA: Climate-smart agriculture

EU: European Union 

EVs: Electric vehicles 

FDI: Foreign direct investment 

GDP: Gross domestic product 

GVCs: Global value chains

HIIEs: High-income industrial economies

HINGEs: High-income industrializing economies

IAIPs: Integrated agro-industrial parks

ICT: Information and communication 
technology

IDR: Industrial Development Report

IFs: Denver University’s Pardee Institute for 
International Futures

IoT: Internet of Things

IT: Information technology 

KIBS: Knowledge-intensive business services

LAC: Latin America and the Caribbean 

LDCs: Least developed countries 

LLMIEs: Low-income and lower middle-income 
economies

MNEs: Multinational enterprises

MSMEs: Micro-, small and medium-sized 
enterprises

MVA: Manufacturing value added

OEMs: Original equipment manufacturers

PPPs: Public-private partnerships 

PV: Photovoltaic 

R&D: Research and development 

RVCs: Regional value chains 

SDGs: Sustainable Development Goals 

SEZs: Special economic zones 

SMEs: Small and medium-sized enterprises 

SOEs: State-owned enterprises

TVET: Technical and vocational education and 
training

UMIEs: Upper middle-income economies

UNIDO: United Nations Industrial Development 
Organization 
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	y References to dollars ($) are to United States dollars, unless otherwise indicated. 

	y In-text values in non-$ currencies are generally followed by a $-approximation, based on the average exchange 
rate for the relevant year.  

	y Components in tables may not sum precisely to the totals shown due to rounding.
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The global economy is on an unsustainable path. If current trends continue, 
over 3 billion people—nearly one-third of the world’s population—will live 
below the poverty line by 2050, including 700 million in extreme poverty 
and 303 million suffering from hunger. Global temperatures are projected 
to rise by 2.3°C above pre-industrial levels, leading to more frequent and 
severe climate-related disasters and loss of life. These challenges will 
disproportionately impact today’s low- and lower middle-income economies, 
where poverty, hunger and climate vulnerability are already most acute. 
Reversing this trajectory requires placing sustainable industrialization at the 
centre of development strategies. Manufacturing remains the most powerful 
engine of growth, innovation, job creation and socio-economic resilience. Yet 
the countries most in need of industrial transformation remain marginalized 
within the global industrial landscape: by 2050, under current conditions, 
low- and lower middle-income economies will account for only 16 per cent 
of global manufacturing output, despite representing 55 per cent of the 
world’s population. Without decisive action, the divides in manufacturing 
productivity and environmental performance between the Global South and 
Global North will continue to widen, entrenching global inequalities.
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Carlos Lopes
“Industrialization offers a powerful tool for poverty reduction and for addressing inequalities 
often exacerbated by rent-seeking practices in many developing countries. Strategically 
developed backward and forward linkages can help diversify economies and reduce vulnerability 
to external shocks. Moreover, it provides a pathway for leapfrogging towards a green economy, 
integrating sustainability and innovation into economic growth from the outset.”

Honorary Professor at University 
of Cape Town and former UN 
Under-Secretary General and 
Executive Secretary, Economic 
Commission for Africa
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1.1 OUR WORLD IN 2050
The global economy is evolving at an unprecedented 
pace. Rapid technological advances, including the 
rise of artificial intelligence (AI), demographic shifts, 
rising inequality, growing geopolitical tensions and 
the accelerating depletion of natural resources and 
climate change impacts are reshaping economies and 
societies, and fundamentally transforming the land-
scape of industrial development for years to come.

Twenty-five years into the new century, the inter-
national community stands at a crossroads. Since 
the adoption of the United Nations’ 2030 Agenda for 
Sustainable Development in 2015, the global land-
scape has changed profoundly. At that time, the world 
economy was emerging from the aftermath of the 
2008 Great Recession, and extreme poverty rates and 
hunger were still declining steadily each year. 

Today, the outlook is far less optimistic. Global disrup-
tions, such as the COVID-19 pandemic, climate shocks 
and regional conflicts, have substantially altered the 
path of progress, reversing years of development 
gains, particularly in the world’s most vulnerable 

regions. Without decisive and coordinated action, the 
prospects for achieving the Sustainable Development 
Goals (SDGs) have deteriorated considerably.

If current trends persist, the world in 2050 faces 
a daunting outlook. Projections from Denver 
University’s International Futures (IFs) model indicate 
that, under current path scenario1, close to 3,15 billion 
people will live below the USD 8.30 poverty line, and 
697 million in extreme poverty (below the USD 3.00 
poverty line) by 2050. This represents 32 per cent of 
the global population (7 per cent in the case of ex-
treme poverty). Similarly, 303 million people, or 3.1 
per cent of the world’s population, will suffer from 
undernourishment (see Figure 1.1). At the same time, 
environmental conditions are expected to deteriorate 
further, with projections showing that under existing 
policies, global temperatures could rise by approxi-
mately 2.3°C, and CO₂ emissions will reach 38 giga-
tonnes (Gt). This rise in temperature is projected to 
drive higher mortality rates, resulting in an estimated 
13.5 million additional deaths worldwide by 2050.2

CHAPTER 1

Figure 1.1 What can we expect for 2050?

3.15 billion people 
under the poverty line 
and nearly 700 million 

in extreme poverty

32% and 7% of global 
population, respectively

303 million 
malnourished people

3.1% of global 
population

2.3°C global 
temperature rise and 38 

Gt of CO2 emissions

13.5 million additional 
deaths due to global 

warming

Note: Projections on poverty, hunger and global temperature by 2050 are based on the IFs model current path scenario (see Annex A.1). Extreme 
poverty is measured by the number of people projected to be living under the USD 3.00 poverty line. Middle-income poverty is measured by 
the number of people projected to be living under the USD 8.30 poverty line. Food insecurity is measured by the population projected to be 
malnourished. Additional climate-related fatalities are based on the UNDP Human Climate Horizon moderate Representative Concentration 
Pathway (RCP 4.5) scenario, where global warming reaches around 2°C by mid-century.

Source: UNIDO elaboration based on Denver University’s Pardee Institute for International Futures (IFs) model and UNDP Climate Human Climate Horizon.
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Under the current path, poverty and hunger will con-
tinue to remain severe. These outlooks stand in sharp 
contrast to the SDG targets of eradicating poverty and 
achieving zero hunger by 2030. This, in turn, threatens 
to undermine global stability and human dignity. The 
persistence of these challenges at this scale will not 
just be a moral failure, but a profound risk to interna-
tional peace and security, given that large populations 
without access to basic needs and opportunities can 
become sources of instability and conflict.

The most acute forms of social deprivations will be 
heavily concentrated in specific regions, further re-
inforcing global inequalities. Nearly 95 per cent of 
the world’s extremely poor are projected to reside 
in low-income and lower middle-income econo-
mies (LLMIEs), with 72 per cent of this total residing 
in Africa. Similarly, food insecurity is expected to 
predominantly affect LLMIE regions, with Africa ac-
counting for 57 per cent of the world’s malnourished 
population, followed by South Asia at 22 per cent (see 
Figure 1.2, Panels A and B). 

Climate change and resource scarcity exacerbate the 
already bleak outlook. Regions struggling with high 
levels of poverty and malnutrition are also projected 
to face the most severe climate-related impacts. 
According to the UNDP Human Climate Horizon,3 by 
2050, populations living in countries with the great-
est increases in climate-related fatalities will be 
concentrated in LLMIEs, primarily in South Asia and 
Africa (see Figure 1.2, Panel C). These regions, already 
grappling with severe socioeconomic challenges, are 
expected to experience disproportionate harm from 
climate-induced health risks, with increases in cli-
mate-related deaths far exceeding the global average.

Continuing current practices is no longer an option. 
The prevailing trajectory is clearly unsustainable and 
calls for urgent change. Building a more equitable 
and sustainable global economy requires more than 
simply pursuing economic growth alone. It requires 
simultaneously addressing economic inequalities, 
social injustices and environmental challenges, while 

fostering a more balanced relationship between the 
Global North and Global South. Such a comprehen-
sive approach requires a fundamental rethinking of 
existing development paradigms to ensure inclusive 
progress for all nations and communities.

Where should efforts begin to redirect the current 
trajectory? Historically, industrialization has proven 
an effective strategy for reducing poverty, alleviating 
malnutrition and creating productive employment 
opportunities. The experiences of countries such 
as the Republic of Korea and China illustrate how 
planned development measures and targeted in-
dustrial policies can catalyse significant economic 
and social transformations. In the Republic of Korea, 
government-led strategies promoting export-ori-
ented industrialization since the 1960s have resulted 
in notable reductions in poverty and inequality. The 
transition from agriculture to manufacturing has 
fuelled high growth rates, generated structural eco-
nomic changes, and lowered poverty levels.4 Likewise, 
China’s remarkable progress in poverty alleviation 
over the past four decades is closely tied to its rise 
as a global industrial powerhouse. Nearly 800 million 
people were lifted out of poverty5—accounting for 
nearly 75 per cent of the global reduction in extreme 
poverty—while the share of Chinese manufacturing in 
global production surged from 3 per cent to over 30 
per cent between 1990 and 2022. 

Recent academic research reinforces these histori-
cal lessons. There is a strong link between industri-
alization and its critical role in poverty alleviation.6 
Studies indicate that structural shifts towards a more 
diversified, high-output manufacturing sector, cou-
pled with productivity gains, are key drivers of pov-
erty reduction, particularly in the developing regions 
of Asia and sub-Saharan Africa. Evidence suggests 
that economic policies prioritizing industrial devel-
opment are essential for enhancing the poverty-re-
ducing impact of economic growth, highlighting the 
critical link between industrial policy and improved 
living standards. 
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Figure 1.2 Where will extreme poverty, malnourishment and climate-related fatalities be concentrated in 2050?
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Source: UNIDO elaboration based on Denver University’s Pardee Institute for International Futures (IFs) model and UNDP (2025a).
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1.2 INDUSTRY IS ESSENTIAL FOR DEVELOPMENT
There is a host of compelling reasons why industri-
alization is central to development. Traditionally, 
it has been recognized as an engine of economic 
growth, job creation and foreign exchange earnings. 
These benefits are rooted in the manufacturing 
sector’s ability to exploit economies of scale, cre-
ate productive linkages and facilitate technological 
spillovers.7 By advancing into higher value added, 
more sophisticated, and diversified economic ac-
tivities, industrialization becomes a cornerstone of 
socioeconomic progress. Furthermore, it generates 
more employment opportunities, thereby raising 
household incomes, which in turn stimulates do-
mestic consumption and drives further economic 
expansion. Additionally, the development of ex-
port-oriented industries generates foreign exchange 
inflows, which are essential for economic stability 
and sustained growth. 

New evidence confirms industrialization’s crucial role 
for sustainable development. In recent years, the focus 
has shifted to other benefits associated with industri-
alization, such as its role as a driver of innovation, a 
hub for green technologies, and a source of resilience 
against economic shocks. The manufacturing sector 
remains central to research and development (R&D) 
accounts for the majority of new technological patents, 
and leads in the advancement of green technologies. 
Strong industrial capabilities boost resilience during 
crises, as exemplified during the COVID-19 pandemic, 
where countries with robust manufacturing sectors 
were better able to navigate sudden socioeconomic 
disruptions. Recent UNIDO research provides empirical 
evidence on the channels through which industry con-
tributes to development across five critical dimensions 
(see Figure 1.3). Collectively, these channels generate 
extensive positive linkages between SDG 9 (industry, 
innovation and infrastructure) and all the other SDGs.8

Figure 1.3 How does industry address global challenges?

Each job in manufacturing 
generates more than two 

additional jobs in other sectors

Countries with robust industrial 
sectors weathered the COVID-19 

pandemic crisis better than others

Manufacturing is attributed 
to 53% of global R&D activity
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64% of growth episodes over 

the last 50 years

In 2023, manufacturing firms held 
60% of green patents worldwide
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growth
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action

Source: UNIDO elaboration based on (i) UNIDO (2023a); (ii) Lavopa and Riccio (2024) ; (iii)  Lavopa and Riccio (2025); (iv) Lavopa and Menéndez 
(2023); (v) Lavopa and Donnelly (2023).
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1.3 THE INDUSTRIALIZATION GAP
Industrial dynamics have varied considerably across 
countries and regions over the last decades. Despite 
the recognized importance of industry for develop-
ment, recent trends reveal significant divergences in 
industrial trajectories across countries and regions. 
While some parts of the developing world have suc-
cessfully expanded their industrial sector and accel-
erated innovation, others have faced stagnation or 
even deindustrialization (see Figure 1.4). Countries in 

the Asia-Pacific region, for instance, have witnessed 
remarkable growth in manufacturing value added 
(MVA) per capita, particularly upper middle-income 
economies (UMIEs), with China leading the way. In 
stark contrast, Africa and Latin America have experi-
enced slower industrial growth across all income lev-
els. These trends highlight the disparities in industrial 
progress, both across regions and income groups.

Expanding the industrial sector does not automati-
cally lead to improvements across all socioeconomic 
and environmental dimensions. Countries can follow 
different industrialization pathways. The benefits of 
industrialization depend on how it is managed and 
integrated into national development strategies and 
policies. For instance, prioritizing heavily polluting 
industries without strong environmental regulations 
can cause severe ecological harm, while neglecting 
labour rights may result in poor working conditions 
and limited progress in poverty alleviation.

Industrialization must follow an environmentally 
sustainable trajectory to advance sustainable de-
velopment. This requires weaving sustainability 
into the design and implementation of industrial 
policies, ensuring that economic growth does not 
deplete natural resources or cause severe environ-
mental degradation. Furthermore, sustainable in-
dustrial development should prioritize inclusive job 
creation by generating high-quality employment op-
portunities that provide fair wages and safe working 
conditions. This dual approach not only promotes 
economic prosperity but also safeguards the health 
and well-being of both people and the environment.

Industrialization in the Global South is essential for 
addressing socioeconomic challenges. Given the 
projected high rates of extreme poverty and mal-
nutrition in many LLMIEs, cultivating a vibrant and 
dynamic manufacturing sector will be indispensable. 
Industrialization must form the backbone of their do-
mestic strategies, with a focus on sectors that offer 
high growth potential and the capacity to generate 
substantial employment. By building robust man-
ufacturing capabilities, these countries can more 
effectively integrate into diverse global and regional 
value chains, thereby enhancing their economic resil-
ience and growth prospects.

At the same time, industry worldwide must become 
greener and actively contribute to global climate ob-
jectives. This raises critical questions about current 
trajectories: is industrial growth in LLMIEs sufficient, 
and is the industrial sector becoming environmen-
tally sustainable at the global level at the pace 
needed? Addressing these questions through tar-
geted and strategic industrial policies will be crucial 
for realizing the broader vision of future sustainable 
development.
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Figure 1.4 Industrial dynamics in the first quarter of the 21st century
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Note: Regional averages are calculated using population weights. Values indexed to 2000 (2000 = 100). See Annex A.3 for the list of economies 
included in each group. MVA = Manufacturing value added. 
Source: UNIDO elaboration based on UNIDO (2025a). 
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Divergent industrial dynamics have led to stronger 
concentrations of industrial production in specific re-
gions and countries. In 2000, high-income industrial 
economies (HIIEs) dominated global MVA, accounting 
for 76 per cent of global production. Within this group, 
Western Europe and Northern America alone repre-
sented 55 per cent of global MVA (Figure 1.5). By 2025, 
this concentration had shifted, and UMIEs and HINGEs 
doubled their share of global MVA, jumping from 20 
per cent to 44 per cent. This increase is almost en-
tirely attributable to East Asia and the Pacific, particu-
larly China, whose global MVA share rose from 9 per 
cent in 2000 to 35 per cent in 2025. This surge came at 
the expense of consolidated HIIEs and other develop-
ing regions, such as LAC and Western Asia, which saw 
their relative positions decline or stagnate during 
this period, further deepening the global imbalance.

The growing concentration of industrial production 
becomes particularly striking when assessed rela-
tive to population size. The manufacturing sector’s 
capacity to drive socioeconomic development ulti-
mately depends on the intensity of the industrializa-
tion process in relation to each country’s population. 

IDR 2026 proposes a novel indicator to capture this 
feature in a manner comparable across countries: 
the industrial intensity index, defined as the per-
centage ratio between a region’s share of global MVA 
and its share of the global population. A value below 
100 per cent indicates low industrialization inten-
sity, meaning the region is under-represented in the 
global industrial landscape relative to its population 
size. The results are clear: in 10 out of the 12 devel-
oping regions assessed, the contribution to global 
MVA is much lower than expected when looking at 
their share of the world’s population (Figure 1.6). 
Among LLMIEs, the average industrial intensity index 
is just 20 per cent, implying a significant under-rep-
resentation in global industrial production. Africa, 
Eastern Europe and Central Asia, South Asia, and LAC 
lie far below the equal proportion line. In contrast, 
East Asia and the Pacific (and to a lesser extent, 
Western Asia) are the only two developing regions 
with values above 100 in the figure, reflecting strong 
industrial specialization. Among HIIEs, the result is 
reversed: Western Europe and Northern America ac-
count for over three times their population share in 
global manufacturing output.

Figure 1.5 The changing structure of global industrial production
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The industrial intensity gap partially reflects techno-
logical backwardness. A key structural factor behind 
developing countries’ underrepresentation in the 
global industrial landscape is the technology gap sep-
arating them from advanced economies. One straight-
forward way to assess the impact of technological dif-
ferences is to compare every region’s industrial labour 
productivity with the average productivity observed in 
HIIEs. Higher productivity in HIIEs reflects both greater 
uptake of new technologies and a pattern of special-
ization in more productive manufacturing industries.

Most developing regions fail to reach even one-third 
of the productivity levels observed in HIIEs. In all 
cases except one, developing countries, on average, 
do not reach one-third of HIIEs’ productivity level 
(Figure 1.7). Productivity levels in LLMIE’s are particu-
larly low, at barely 5 per cent of the frontier level in 
Africa and LAC, and below 15 per cent in other regions 
within this group. Among UMIEs and HINGEs, the high-
est scores are recorded in East Asia and the Pacific (34 
per cent) and Western Asia (39 per cent).

Figure 1.6 Industrial intensity gap: Developing regions produce less than they should, given their population size
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Source: UNIDO elaboration based on UNIDO (2025b). 

Figure 1.7 Productivity gap: Developing regions lag behind the technological frontier
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Developing countries lag significantly in terms of envi-
ronmental efficiency. A simple proxy for environmen-
tal efficiency in industrial processes is MVA produced 
per unit of emissions, measured against the frontier 
level. Using the average value of HIIEs as a benchmark 
suggests that most developing regions remain well 
below the frontier levels (Figure 1.8). For example, en-
vironmental efficiency in Eastern Europe, Central Asia 
and South Asia is less than one-third of the frontier 
level across LLMIEs, UMIEs and HINGEs. In some UMIEs, 
such as in Africa and Western Asia, environmental 
efficiency remains below 25 per cent. One notable 
exception is LAC, where environmental efficiency 
is relatively high, although still below the frontier.

Low environmental efficiency does not imply greater 
climate responsibility. In terms of absolute CO₂ emis-
sion volumes, advanced economies still account for a 
substantial share of global industrial emissions. The 
environmental efficiency gap should not obscure the 
fact that high-income industrial economies remain 
the largest contributors to cumulative global emis-
sions and continue to emit far higher per capita lev-
els. However, as developing countries’ industrialize, 
this gap highlights the urgency of integrating deep 
decarbonization strategies into their industrialization 
efforts, particularly by anchoring them in renewable 
energy sources from the outset to limit emissions and 
reduce dependence on fossil fuels.

Future industrialization in developing countries must 
address three critical gaps. The current industrial 
landscape reveals three interrelated gaps that dis-
proportionately affect developing countries:

	y Industrial intensity gap: Most developing countries 
account for a small share of global industrial pro-
duction despite their large populations.

	y Productivity gap: Reflects low levels of technologi-
cal absorption and industrial upgrading.

	y Environmental efficiency gap: Industrial production 
tends to be more carbon-intensive.

These gaps represent fundamental structural chal-
lenges that constrain developing countries’ ability to 
leverage industrialization as a driver of poverty reduc-
tion, job creation, and sustainable development. The 
gaps also reveal that, despite some progress in certain 
regions, most developing countries remain excluded 
from the benefits of modern industrial development.

The critical question that arises is whether these 
gaps will narrow if business continues as usual. 
Understanding the trajectory of these gaps under 
current trends is essential for determining the ur-
gency and scale of action needed to ensure that in-
dustrialization becomes an engine of inclusive and 
sustainable development in regions where it is most 
needed. Addressing these gaps can generate posi-
tive spillovers. Strengthening industrial intensity can 
lead to learning dynamics that will accelerate local 
innovation and help close the productivity gap with 
advanced economies. Enhanced local innovation can 
lead to more effective solutions to address environ-
mental gaps through green technologies better suited 
to the context in which developing countries’ indus-
trial firms operate.

Figure 1.8 Environmental efficiency gap: Developing regions produce less output per unit of manufacturing 
emissions than advanced economies
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1.4 THE FUTURE OF INDUSTRY UNDER THE CURRENT PATH
If no action is taken, the future industrial land-
scape will remain highly unequal. Projections 
based on Denver University’s IFs model suggest 
that, under the current path scenario, the industri-
alization gaps observed today will persist, or even 
widen, by 2050. While some regions are expected 
to maintain or moderately improve their indus-
trial performance, many countries most in need of 
industrial development will remain marginalized.

Industrial dynamism will continue to remain highly 
uneven across regions. Projections of MVA per cap-
ita over the next 25 years indicate varying speeds 
of industrialization (Figure 1.10). Eastern Europe 
and Central Asia are expected to lead across all in-
come groups, followed by South Asia among the 
developing country group. East Asia is projected 
to continue its upward trend, although at a slower 
pace than in previous decades. By contrast, re-
gions such as Africa, LAC and Western Asia—es-
pecially among UMIEs and HINGEs—are expected 

to see slow or stagnant growth in MVA per capita 
and are unlikely to close the industrialization gap.

The global structure of industrial production is not pro-
jected to change markedly. The share of global manu-
facturing output produced by all UMIEs and HINGEs is 
expected to increase from 41 per cent to 44 per cent, 
surpassing that of HIIEs and reinforcing the pattern es-
tablished in recent decades (Figure 1.9). Developing East 
Asia and the Pacific is expected to stabilize at around 
34 per cent, similar to today’s levels, while LLMIEs 
in South Asia are projected to double their share of 
global industrial output from 5 per cent to 9 per cent 
by 2050. However, these gains will not offset stagnation 
or decline in other developing regions. LAC’s share is 
expected to stall at 5 per cent, and Africa’s will remain 
low as well. As a result, by 2050, LLMIEs as a group will 
account for only 16 per cent of global industrial produc-
tion, despite representing the majority of the world’s 
population and hosting the vast majority of people 
living in extreme poverty and facing food insecurity.

Figure 1.9 Projected structure of global industrial production by 2050
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Figure 1.10 Projected industrial dynamism in the second quarter of the 21st century
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Despite some progress, the industrial intensity gap 
will persist across most regions of the developing 
world. Under the current trajectory, the participation 
of developing regions in global MVA relative to their 
population shares (the industrial intensity index) will 
remain very low by 2050 (Figure 1.11, Panel A). In some 
cases, notable improvements are projected. LLMIEs in 
East Asia and the Pacific and in Central Asia, as well as 
UMIEs and HINGEs in Eastern Europe, for example, are 
expected to double their levels of industrial intensity. 
Countries in South Asia will also achieve significant 
gains in the index over the next 25 years, largely 
driven by stronger productive linkages with global 
manufacturing hubs, deeper integration into regional 
value chains, and sustained investments in infra-
structure and skills. South Asia may also benefit from 
a large and young labour force, alongside gradual 
improvements in industrial capacity and connectivity. 
By contrast, progress in Africa and LAC will be minimal 
across all income levels. In these regions, structural 
bottlenecks, limited diversification weak integration 
into global value chains (GVCs), and lower technolog-
ical absorption continue to constrain industrial spill-
overs and the expansion of manufacturing activity. 
HIIEs, on the other hand, will remain highly overrep-
resented in global industrial production relative to 
their global population share, but to a lesser extent 
than today. The average industrial intensity index for 
this group of economies is projected to decline from 
269 to 250 over the period. 

The productivity gap is also unlikely to narrow signifi-
cantly. Under the current trajectory, many developing 
regions are expected to show some improvement in 
relative productivity by 2050, but the gap will remain 
large (Figure 1.11, Panel B). The geographical perfor-
mance replicates a similar pattern as that of the in-
dustrial intensity index: Central Asia, Eastern Europe 
and Eastern Asia and the Pacific are projected to 
achieve the largest gains in relative productivity, while 
countries in Africa and LAC are expected to fall further 
behind compared to their current levels. Overall, the 
productivity gap in developing countries will remain 
substantial, with only UMIEs and HINGEs in East Asia 
reaching half the productivity level of HIIEs. This un-
derscores the urgent need to accelerate technological 
and industrial upgrading in other regions.

Environmental efficiency will remain a major chal-
lenge. The sustainability of industrial production 
is projected to improve only marginally in the 

developing world (Figure 1.11, Panel C). From the 12 
regions analysed, only three are expected to achieve 
significant progress in this indicator: African LLMIEs, 
and UMIEs and HINGEs of Eastern Europe, Central Asia 
and South Asia. This suggests that industrialization in 
developing regions could entail high environmental 
costs if no corrective measures are implemented. 
Although LAC is currently more efficient than other 
regions, its environmental efficiency is projected to 
decline, falling to levels more typical of other devel-
oping regions. 

The outlook for 2050 looks bleak. Projections high-
light that, under current trajectories, today’s indus-
trial development gaps will persist and may even 
widen relative to the evolving global economy. 
Industrial production is expected to remain concen-
trated in a handful of countries, particularly in East 
Asia and advanced economies, while the majority of 
developing countries will continue to be marginalized 
in the global industrial landscape.

Slow industrialization or even deindustrialization 
will persist across much of the developing world. This 
is particularly concerning because it affects countries 
where poverty, food insecurity, and unemployment 
are projected to remain highest, as noted in Section 
1.1. The result is a vicious cycle: the regions facing the 
most severe development challenges are also those 
least equipped to address them through job creation, 
productivity growth, and technological advancement.

To change course, developing countries will need 
to accelerate industrialization. This can only be 
achieved by acknowledging that the nature of indus-
try is evolving rapidly. The traditional industrialization 
model based on labour-intensive manufacturing may 
no longer be viable in a world increasingly shaped 
by automation, digitalization, and environmental 
constraints. Future industrialization strategies must 
account for technological disruptions, climate change 
imperatives, and shifting patterns of global trade and 
investment. 

The next chapters will explore how developing coun-
tries can chart a different course, one that harnesses 
industry’s transformative potential while navigating 
the megatrends that are reshaping the global economy.

THE FUTURE WORLD AND THE ROLE OF INDUSTRIAL DEVELOPMENT
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Figure 1.11 Industrialization gaps by developing regions, current values and projections for 2050
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1 The projections presented in this chapter are based on the 
current path scenario of the IFs model, which represents a 
“development as usual” trajectory in which countries continue 
to follow historical patterns without major policy shifts or un-
expected disruptions. This scenario is not a simple extrapola-
tion of past trends but rather reflects a dynamic unfolding of 
projections within the model, with variables interacting across 
development systems, including demographics, the economy, 
health, education, environment and technology. It incorporates 
some of the megatrends that will be discussed in Chapter 2, 
such as demographic transitions, climate change and grad-
ual technological diffusion, but assumes no dramatic break-
throughs or coordinated global efforts to alter current trajec-
tories. As such, the current path provides a benchmark against 
which to assess what the future might look like if no significant 
course corrections are undertaken. For a detailed overview of 
the IFs model structure and assumptions, see Annex A.1.

2 The projected number of climate-related deaths by 2050 is in 
line with WEF (2024) which estimates that climate change will 
place immense strain on global healthcare systems, resulting 
in 14.5 million deaths and USD 12.5 trillion in economic losses.

3 Human Climate Horizons is a data and insights platform that 
provides localized information on the future impacts of climate 
change across several dimensions of human development and 
human security. It is the result of joint work by the Climate 
Impact Lab and UNDP’s Human Development Report Office.

4 Kniivilä (2007).
5 World Bank (2022).
6 Erumban and De Vries (2024); Karahasan (2023); Lavopa and 

Donnelly (2025a).
7 Kaldor (1996); Szirmai (2012).
8 Haraguchi and Cheng (2025).
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CHAPTER 2 MEGATRENDS AND THE 
INDUSTRY OF THE FUTURE 

2.1   The key megatrends reshaping industry

2.2  Energy and the green transition

2.3  The rise of AI and the digitalization of production

2.4  The reconfiguration of global supply chains

2.5   Population growth and the changing nature of work

2.6  The transformation of food production systems



Five major megatrends are reshaping the global industrial landscape, with 
profound implications for the future. The energy and green transition is 
redefining production through decarbonization, circularity and greater energy 
efficiency. At the same time, the rise of artificial intelligence is accelerating 
digitalization, while geoeconomic shifts are reconfiguring global value chains. 
Labour markets are evolving under the combined pressures of automation and 
demographic change, and food systems are being reshaped by urbanization, 
globalization and the convergence of agriculture and manufacturing. These 
megatrends pose significant challenges to future industrialization. Developing 
economies face the dual imperative of industrializing while decarbonizing; 
risks of premature deindustrialization linked to reshoring of production; and 
the need to create nearly one billion new jobs by 2050 in rapidly changing 
labour markets. Yet as global demand patterns evolve, the megatrends also 
open new windows of opportunity. Clean technology manufacturing, critical 
minerals, AI-enabled innovation, and the bioeconomy are emerging drivers 
of the next industrial era. Regional value chains and growing workforces 
can drive inclusive growth, technological upgrading and greater resilience, 
provided they are supported by strategic industrial policies and investments 
in industrial capabilities.

Daron Acemoglu
“We are in the midst of transformative social and economic currents, with new technologies, 
organizations and communication tools reshaping every aspect of our lives. The changes of 
the past decades, including globalization, automation, deindustrialization, weaker unions and 
aspects of deregulation, have reduced wages and job quality and boosted inequality. None 
of this is inevitable. The direction of technology and the institutions that shape how new 
innovations are produced and used are our choices, and can be changed in order to steer 
technology and our society in a more socially beneficial direction.”

Professor at the 
Massachusetts Institute of 
Technology (MIT), Nobel 
Laureate 
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2.1 THE KEY MEGATRENDS RESHAPING INDUSTRY
Looking into the future of industrialization means 
navigating deep uncertainty. While all long-term de-
velopment projection must contend with the unknown, 
today’s global context, marked by climate change, 
rapid technological transformation and geopoliti-
cal instability, makes foresight particularly complex. 
Future pathways are increasingly difficult to predict, 
yet the need to anticipate them has never been greater.

Despite this uncertainty, several megatrends will 
continue to shape the global industrial landscape. 
These trends are not isolated; rather, they intersect 
and reinforce one another, generating new challenges 
and opportunities that will redefine how indus-
trial ecosystems evolve. This report focuses on five 
megatrends that are especially relevant for under-
standing the future of industrial development:

1.	 The green transition is driven by the imperative to 
decarbonize and enhance circularity in industrial 
ecosystems. This shift is no longer viewed merely 
as an environmental necessity, but as a prerequi-
site for competitiveness in the global economy.

2.	 The rise of artificial intelligence (AI) and the digi-
talization of production are transforming produc-
tion processes and redefining the drivers of global 
competitiveness.

3.	 The reconfiguration of global supply chains is 
prompting countries to respond to shifts in eco-
nomic power and geopolitical tensions by pursuing 
greater self-reliance and relocating production.

4.	Population growth and the changing nature of 
work are shaped by divergent demographic trends, 
including the rapid expansion in the Global South 
and ageing populations in the Global North. These 
dynamics, combined with technological change, 
are exerting pressure on labour markets, social 
protection systems and healthcare.

5.	 The transformation of food production systems 
is being driven by the need to meet the growing 
demand for processed food while adapting to the 
impacts of climate change. 

Together, these megatrends are reshaping the global 
industrial development landscape. They are creating 
opportunities for new forms of industrial growth, 
while at the same time intensifying challenges related 
to value addition, inclusion and sustainability. For de-
veloping countries in particular, the stakes are high, 
as their ability to adapt to these shifts will largely 
determine whether industrialization can continue to 
serve as an engine of sustainable development in the 
decades ahead.

CHAPTER 2

What is a 
megatrend?

The rise of AI and the 
digitalization of production

Megatrends are understood 
as profound, long-term 
transformations that unfold 
over several decades, cutting 
across the social, economic and 
political dimensions of industrial 
development, and exerting a 
broad and lasting 
impact at the global 
level.
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The energy and green transition represents a policy- 
and institution-driven technological transformation.1 
Governments worldwide are responding to the im-
pacts of climate change by reshaping policy frame-
works, investment priorities and market signals. In 
this context, developing economies, whose emissions 
are historically lower, face the challenge of pursuing 
industrialization goals while narrowing the environ-
mental efficiency gap. At the same time, industries 
must adapt to the growing risks of climate change, 
such as extreme weather events. As a result, indus-
tries are increasingly required to innovate more rap-
idly and in new directions.

2.2.1 Manufacturing the green transition

Limiting global warming to 1.5°C requires a rapid 
transition from fossil fuels to renewables. This entails 
cutting emissions by at least 43 per cent by 2030 rela-
tive to 2019 levels, necessitating rapid changes across 
energy, industry, resource use, land use and infrastruc-
ture systems across all regions and income groups.2 
Current policies fall short of the Paris Agreement 
targets, leaving the world on a trajectory towards a 
2.3°C increase by 2050. At the same time, global energy 
demand is expected to continue growing, with total 
demand for energy in 2050 expected to be 36 per cent 
higher than in 2020, with the largest increases antic-
ipated in Africa and Southern Asia, driven by popu-
lation growth and rising incomes (Figure 2.1, Panel A). 

The development and deployment of renewable 
energy technologies are essential for advancing the 
green transition. At present, renewable energy ac-
counts for only 14 per cent of global industrial energy 
demand, dropping below 5 per cent in many devel-
oping countries.3 Under the current path scenario, re-
newables could provide up to 30 per cent of total en-
ergy consumption by 2050 (Figure 2.1, Panel B). While 
this is an important step, a large share of energy is 
still being supplied by fossil fuels. 

Renewable energy generation is only part of the 
solution. Electrification of industrial processes using 
renewables can replace fossil fuels in low- to medi-
um-heat processes, such as textiles, food processing 
and paper production. Hard-to-abate industries such 
as steel, cement and chemicals will increasingly rely 
on low-emission hydrogen, which is projected to sup-
ply up to 14 per cent of global final energy consump-
tion by 2050.4

Achieving the green transition also depends on prod-
uct and process innovation. Electric vehicles (EVs) 
and their associated infrastructure exemplify this, as 
they play a crucial role for decarbonizing transport 
and reducing the carbon footprint of supply chains 
and logistics. Other transformative solutions include 
carbon capture, utilization and storage (CCUS), sus-
tainable cooling technologies, circular business mod-
els and smart mobility systems.5

2.2 ENERGY AND THE GREEN TRANSITION

MEGATRENDS AND THE INDUSTRY OF THE FUTURE

Figure 2.1 Demand for energy is expected to grow significantly, but only a few are sourced from renewables 
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The extent of the global impact of such innovations 
depends on where and how they are developed. 
Capabilities for green innovation in consumer and 
capital goods industries remain largely concentrated 
in the Global North (Figure 2.2, Panel B). Developing 
and industrializing economies account for only 8 per 
cent of global green patenting, with 94 per cent orig-
inating from China. Strengthening green industrial 
innovation in developing countries requires building 
robust domestic knowledge bases, including skills, 
expertise and institutions. Without targeted invest-
ment, the technology landscape is unlikely to change.

The transition also relies on critical minerals such 
as copper, lithium and nickel, which are largely con-
centrated in a few countries in the Global South.6 
While these resources create opportunities for re-
source-based industrialization, they also pose risks 
including price volatility, supply shortages and envi-
ronmental and social impacts from poorly managed 
mining. Addressing these challenges requires both 
responsible resource extraction and more efficient 
material use. Many materials used in clean energy 
technologies, notably aluminium, copper and compo-
nents for batteries, wind turbines and solar panels, 
can be recycled indefinitely. 7 Urban mining, which re-
covers materials from end-of-life products, buildings 
and infrastructure, can decouple material demand 
from primary extraction and support a more sustain-
able energy transition. 

CHAPTER 2

Figure 2.2 Industrial firms in developing countries are lagging behind in the green technology race 
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Low-emission hydrogen is emerging as a critical solution 
for the decarbonization of hard-to-abate industries such 
as steel, chemicals, and heavy transport. As an efficient 
energy carrier with long-term storage potential, hydro-
gen is also particularly valuable for integrating renew-
ables, by balancing seasonal fluctuations in solar and 
wind supply. In 2023, global hydrogen demand reached 
97 million tonnes, yet the production of low-emission 
hydrogen remained below 1 million tonnes, highlighting 
the technology’s early stage of deployment.8 Most hy-
drogen is still produced from fossil fuels (mainly natural 
gas) via steam methane reforming without carbon cap-
ture, resulting in significant CO₂ emissions. In contrast, 
low-emission hydrogen encompasses both renewable 
hydrogen, produced via water electrolysis powered by 
renewable electricity, and hydrogen from natural gas 
combined with carbon capture, utilization and storage 
(CCUS) to significantly reduce emissions. Replacing 
high-emission production methods with low-emission 
alternatives can substantially cut emissions and en-
able the transition toward net-zero energy systems.

Low-emission 
hydrogen
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Finally, scaling up investments in climate adaptation 
is essential. As extreme weather events grow more 
frequent and severe, manufacturers face rising risks 
to infrastructure, assets, supply chains and energy 
access.9 In this context, governments and business 
leaders should treat investments not as sunk costs, 
but as strategic measures that protect value and 
reduce the risk premium on long-lived industrial 
investments. Well-targeted and timely investments 
in adaptation can deliver triple dividends, including 
avoided damages, economic gains and socioenviron-
mental benefits.10

2.2.2 New challenges associated with the 
green transition

Efforts to decarbonize industry may exacerbate exist-
ing structural inequalities.11 While improving energy 
efficiency often requires relatively modest invest-
ments, greening the energy mix and climate-proofing 
industrial infrastructure can be far more capital- and 
knowledge-intensive. The energy transition also risks 
reinforcing the unequal global division of labour. 
High-income countries lead in green technology 
development, while resource-rich, lower-income 
nations risk being locked into “green extractivism”, 
exporting raw materials with minimal domestic 

processing, capturing limited economic benefits, and 
bearing disproportionate environmental and social 
costs.12 This dynamic further deepens developing 
countries’ dependence on advanced economies for 
green technologies.

The transition also introduces a new set of chal-
lenges, some of which are driven by policies adopted 
in advanced economies. Carbon border taxes, envi-
ronmental, social and governance (ESG) disclosure 
requirements, and green procurement standards can 
unlock capital for producers by helping them meet 
rising investor and buyer expectations while reducing 
investment risk. However, these measures also im-
pose additional burdens on exporters in the Global 
South, as compliance is increasingly becoming a pre-
requisite for market access and competitiveness.13 
Sustainability regulations are inherently costly, rais-
ing questions about how compliance burdens are 
distributed to ensure an inclusive and sustainable 
transition.

Emerging challenges are not uniform: they vary 
across industries, reflecting differences in environ-
mental, economic and regulatory pressures. The key 
requirements for “environmental upgrading”, the im-
provement of environmental performance, also differ 
by industry (Table 2.1).14
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What are green 
technologies?  

Green technologies encompass products, services and processes that minimize negative 
environmental impacts and promote sustainability. Green technologies can be classified 
into two categories depending on their role in the manufacturing sector. On the one hand, 
there are manufactured green technologies: these are physical products or systems cre-
ated through industrial processes, such as renewable energy equipment or technological 
hardware used for recycling, which are often embedded in green value chains and may be 
exported. On the other hand, there are green technologies used in manufacturing, which 
improve environmental performance within factories by making processes cleaner and 
more resource efficient. Examples include energy management systems, process optimi-
zation tools, and cleaner production methods that reduce emissions, water use, waste and 
resource use on production sites. There is substantial overlap between these two catego-
ries: for example, an energy-efficient motor is a manufactured product used in factories. Green technologies are increas-
ingly service-intensive and digitalized, with AI and the internet of things (IoT) playing central roles in unlocking cleaner 
and smarter production. This convergence gives rise to the “twin” digital and green transition. Distinguishing between 
manufactured green technologies and those applied within manufacturing is essential to understanding industrial oppor-
tunities and sustainability benefits.15
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Table 2.1  New challenges and opportunities for future industrialization in a greener world

Energy- and resource-intensive industries
Low-tech, labour-

intensive industries
Medium- and hig-

tech industriesEnergy-intensive 
industries

Resource-intensive 
industries

Examples of 
industries

•	Mineral processing, 
chemicals, cement 
and concrete, pulp 
and paper.

•	Agro-industry. •	Textiles, garments, 
furniture, leather

•	Automotive, 
consumer 
electronics, 
appliances, 
and clean-tech 
manufacturing

Main 
environmental 
challenges

•	Reliance on fossil 
fuels for high-
temperature 
requirements, 
process emissions 
and long-lived 
assets.

•	Land degradation, 
water scarcity, 
biodiversity loss and 
deforestation. 

•	Rising global demand 
for traceability and 
certification.

•	Water pollution, 
chemical use and 
carbon-intensive 
inputs. Mounting 
pressure from 
buyer standards 
and ecolabels.

•	Carbon emissions 
in production and 
logistics. Stringent 
end-market 
regulations (e.g. EV 
mandates, product 
standards).

Environmental 
upgrading 
requirements

•	Improve technology 
performance 
requirements. 

•	Increase energy and 
material efficiency. 

•	Fuel switching and 
the electrification of 
low- and medium-
heat equipment and 
processes.

•	Strengthen 
traceability and 
environmental 
compliance. 

•	Invest in clean 
energy, infrastructure 
and sustainable 
sourcing.

•	Upgrade processes 
through cleaner 
production 
methods and 
sustainable inputs. 

•	Adapt to lead firm 
requirements. 

•	Adopt 
environmental 
standards and 
certification.

•	Transition 
to cleaner 
technologies. 

•	Adopt energy-
efficient equipment. 

•	Engage in local 
green innovation. 

•	Establish public–
private alliances to 
build capabilities.

Green windows 
of opportunities

•	Value addition 
in critical raw 
materials (e.g. 
lithium) and 
developing low-
carbon hydrogen. 

•	Tapping into the 
growing market 
for low-carbon 
materials and 
environmental 
attribute 
certificates.

•	Agro-industrial 
greening (climate-
smart processing, 
sustainable inputs). 

•	Green sourcing 
advantages. 

•	Energy from bio-
waste.

•	Environmental 
upgrading 
through eco-
design, circularity 
and standards 
compliance. 

•	Buyer-driven 
demand for low-
carbon textiles 
and sustainable 
sourcing.

•	Green 
manufacturing of 
appliances (e.g. 
energy-efficient 
cooling). 

•	Recycling e-waste. 
•	New mobility 

solutions (e.g. 
e-bikes). 

•	Expansion of 
manufacturing 
activities in clean-
tech value chains 
(wind turbines, EVs, 
solar panels).

Supporting 
policies

•	Carbon pricing. 
Performance 
standards and 
green technology 
incentives.

•	Support sustainable 
agro-industrial 
practices. 

•	Develop mineral 
value chains through 
export rules.

•	Infrastructure and 
green processing 
incentives.

•	Fund cleaner 
production and 
certification. 

•	Green public 
procurement. 

•	Supplier support 
for eco-innovation.

•	Use of standards 
and demand-side 
instruments (e.g. 
appliance energy 
labels).

Note: EV = Electric vehicle

Source: Lema (2025), policy brief produced for the IDR 2026.
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In energy- and resource-intensive industries, the pri-
ority is to reduce reliance on fossil fuels and mitigate 
environmental externalities. Energy-intensive activities, 
such as iron and steel, chemicals and cement, require 
high-temperature heat for many processes, such as 
blast furnaces reaching 1500°C to produce iron, a de-
mand almost exclusively met today by burning fossil 
fuels. In contrast, agroprocessing is associated with 
pressures ranging from land degradation to biodiversity 
loss. With rising global expectations for traceability and 
certification, firms must adopt sustainable sourcing 
practices, implement robust water and waste manage-
ment systems and address risks such as deforestation.  

In lower-tech, labour-intensive industries, such as 
textiles, garments, furniture and leather, environ-
mental scrutiny is increasing, focusing on water and 
chemical use, pollution and supply chain transpar-
ency. For developing countries to remain competitive 
and continue supplying lead buyers, producers must 
adopt circular and resource-efficient production 
methods, upgrade technologies to reduce resource 
consumption, and align with international ecolabels. 

Medium- and medium-high-technology industries, 
such as automotive, consumer electronics, appli-
ances and clean-tech manufacturing, face similar 
pressures from tightening environmental and regu-
latory expectations. These industries contend with 
carbon emissions, rare material sourcing and product 
design regulations in end-markets. Being globally 
integrated, they must adopt resource-efficient pro-
duction processes, comply with extended producer 
responsibility schemes, enhance traceability across 
complex supply networks, and meet rising standards 
for carbon disclosure and eco-design.  

Challenges vary not only by industry, but also by 
countries’ level of industrialization. In middle-income 
industrializing economies, a key challenge is meeting 
global demand without locking in high-carbon capac-
ity. Public procurement can support this shift, while 
carbon border taxes may realign incentives, provided 
that industrialized economies support producers 
in developing economies in adapting to the new 
standards. In economies with high renewable energy 
potential, powershoring or relocating energy-inten-
sive industries to these regions, can provide clean, 
affordable and abundant energy, while attracting in-
vestment and promoting green industrialization. 

2.2.3 Green windows of opportunity for 
future industrialization 

The transition also creates opportunities for struc-
tural change, allowing latecomers to enter or up-
grade in new value chains.16 Windows of opportunity 
can emerge externally, triggered by shifts in global 

demand, regulations, trade norms, or energy secu-
rity concerns. They can also arise internally, arising 
from domestic responses to local environmental or 
developmental pressures. The absence of legacy 
infrastructure can allow latecomers to leapfrog into 
cleaner technologies.17 In addition, the convergence 
of green and digital transitions can open new path-
ways for environmental upgrading in manufacturing.18

Clean-tech manufacturing has significant potential 
for expansion in developing economies. Economies 
in Latin America, Africa and Southeast Asia currently 
account for less than 5 per cent of clean technol-
ogy value generation. However, these regions could 
become important producers across these supply 
chains.19 This includes, for example, increased pro-
duction of polysilicon and wafers for solar photo-
voltaic (PV) modules in Southeast Asia, wind turbine 
blades in Brazil and other Latin American countries, 
and EVs in North Africa.20 Countries such as Thailand 
and India are leveraging industrial policy to secure 
positions in EV and battery value chains.21,22 Capturing 
these opportunities will require building ecosystems 
for green innovation and manufacturing (see Chapter 
3, section 3.6).

In energy- and resource-intensive industries, the 
rising demand for low-carbon materials is creating 
opportunities to align climate action with industrial 
and economic development (Table 2.1). Growing de-
mand for “transition minerals”,23 such as lithium and 
nickel, opens pathways to move beyond raw material 
exports towards local refining and component manu-
facturing,24 as illustrated by Indonesia’s nickel export 
ban25 and Chile’s lithium value added strategy.26 Agro-
industries, on the other hand, face increasing pres-
sure for sustainability-related traceability, low-car-
bon logistics and climate resilience, presenting 
opportunities to link environmental upgrading with 
food security and rural livelihoods.27 

Elsewhere in manufacturing, the rising demand for 
greener products is creating opportunities for value 
addition and industrial upgrading. In low-tech in-
dustries, such as textiles, garments and furniture, 
expanding markets for eco-certified and recycled 
products favour firms that adopt circular, cleaner 
processes and obtain sustainability certifications.28 
Finally, the clean energy transition is transforming 
medium- and medium-high-tech industries, such as 
automotive, electronics and appliances, as changing 
demand patterns and production models are restruc-
turing global supply chains and opening new oppor-
tunities for market entry. 

MEGATRENDS AND THE INDUSTRY OF THE FUTURE
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2.3.1 The digital transition and the 
manufacturing sector

The digital transition is a technological shift driven 
by a series of interconnected, incremental innova-
tions.29 Central to this transition is the integration 
of digital technologies into production processes to 
enhance efficiency, adaptability and decision-making 
in real time. While this transformation has been un-
folding over decades,30 recent advances in computing 
capacity, machine learning, and connectivity have 
accelerated its pace and broadened its scope. 

The key technologies driving this transition include 
software, hardware and connectivity tools. While rooted 
in manufacturing, they have far-reaching implications 
across the economy and society, from agriculture and 

construction to a range of service activities. Digital 
transition technologies include three-dimensional 
printing, AI, cloud computing, IoT, augmented and 
virtual reality, big data and advanced data analyt-
ics, advanced robotics and cyber-physical systems. 

Digital technologies are transforming the nature 
of manufacturing processes. On the factory floor, 
the integration of advanced robotics with sensors 
and other digital devices for real-time monitoring 
and big data analytics, supported by increasingly 
powerful computing capabilities, has given rise to 
“smart manufacturing”. Unlike traditional produc-
tion processes, smart manufacturing enables con-
tinuous feedback loops throughout the production 
cycle. The upshot is performance optimization and 
improved predictive capabilities, and includes new 
forms of oversight and control (Figure 2.3).

CHAPTER 2

2.3 THE RISE OF AI AND THE DIGITALIZATION OF PRODUCTION

Figure 2.3 From traditional to digital manufacturing
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Source: Labrunie et al. (2025), policy brief produced for the IDR 2026.
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Digitalization is increasingly blurring the boundaries 
between manufacturing and services, as the two are 
becoming deeply integrated. The increasing adoption 
of digital technologies has enhanced manufacturing 
productivity through automation and transformed 
the role and nature of supporting services across 
the entire value chain.31 For instance, communication 
technologies have enabled the decentralization of 
management and administrative functions, such as 
legal and accounting, which firms can increasingly 
outsource externally. This trend is driving a growing 
contribution of knowledge-intensive business ser-
vices (KIBS) to the total value added of industrial 
ecosystems. The share of KIBS in manufacturing value 
added generated by final demand in manufacturing 
is steadily rising across economies at all stages of 
industrial development (Figure 2.4). 

Figure 2.4 Digital technologies and the 
servification of industry
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Note: The shares are obtained by dividing the value added gen-
erated in KIBS by the total value added linked to manufacturing 
final demand.  The data are presented as unweighted three-year 
moving averages. The analysis includes 80 economies (42 high-in-
come industrial economies, 19 upper middle-income economies 
and high-income industrializing economies and 19 low- and lower 
middle-income economies). KIBS are knowledge-intensive busi-
ness services. 

Source: UNIDO elaboration based on Inter-Country Input-Output 
(ICIO) Tables (OECD (2025a)).

Among all digital technologies, AI is emerging as one 
of the key drivers of the digital transformation. Recent 
trends in AI patenting highlight the rapid pace of 
change. Over the past five years, the share of AI-related 
patents has tripled, and this trend shows no signs 
of slowing (Figure 2.5). Provided that AI is deployed 
within industrial ecosystems alongside the necessary 
skills, infrastructure and institutional support, its 
transformative potential can reshape entire indus-
tries and drive structural change across economies.

With AI advancing at an unprecedented pace, it has 
increasingly come to be recognized as a new gener-
al-purpose technology (GPT). AI has three defining 
characteristic of GPTs. First, AI is broadly embedded 
across a wide range of products and services, span-
ning multiple industries: generative AI has been 
applied in at least 21 different areas, from software 
and life sciences to publishing and manufacturing.32 
AI innovation itself is also diversifying: AI patents are 
increasingly filed by innovators outside the infor-
mation, communication and technology (ICT) indus-
try.33 Second, AI is continuously improving.34 Finally, 
innovation in AI serves as an enabler of innovation 
elsewhere in the economy, as AI-related patents are 
widely cited across different fields, demonstrating 
that AI not only drives progress but also stimulates 
follow-on innovations.35 

Figure 2.5 The rise of AI 
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Source: UNIDO elaboration based on WIPO (2022).

In smart manufacturing, AI has emerged as a key enabler, 
particularly in processing and analysing vast amounts 
of unstructured data generated by interconnected 
machines and systems. Recent breakthroughs, such as 
the large language models, have further expanded AI’s 
capabilities. Data-driven decisions can be made faster 
and more accurately, opening new possibilities for im-
proving efficiency, optimizing processes, and support-
ing decision-making across multiple levels of produc-
tion. The potential for widespread AI adoption and its 
strong complementarity with other digital technologies 
suggests AI could have far-reaching effects, with the ca-
pacity to positively influence 79 per cent of the targets 
outlined in the Sustainable Development Goals (SDGs).36 

MEGATRENDS AND THE INDUSTRY OF THE FUTURE
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2.3.2 New challenges and structural 
deficiencies

Developing economies are falling behind in the 
global race to advance AI and digital technologies. 
Innovation in AI remains heavily concentrated in a few 
leading economies, most notably the United States, 
China, Japan, the Republic of Korea and the United 
Kingdom, which dominate the production of advanced 
AI-tailored computer chips. Among developing econo-
mies, Malaysia is one of the few countries that plays 
a leading role in the semiconductor value chain, with 
strengths in back-end manufacturing and ongoing in-
vestment in developing circuit design capabilities (see 
Section 6.3).37 Other developing countries, such as India 
and Viet Nam, are also investing in developing capabil-
ities to participate in the semiconductor value chain.38

The uneven global diffusion of digital technologies 
reflects persistent structural gaps in industrial ca-
pabilities, infrastructure and education systems. 
Compared to more advanced countries, those with a 
manufacturing sector that is less developed are also 
significantly less prepared to adopt and integrate AI 
technologies. These disparities suggest that the rise 
of AI risks reinforcing existing techno-economic de-
pendencies and inequalities in the global economy. 

The rise of AI is driving a growing concentration of 
digital capabilities, not just in a few countries, but 
also among a few dominant firms. This is particularly 
evident in AI innovation and development. Generative 
AI is becoming more capital- and data-intensive, rais-
ing entry barriers for smaller firms and developing 
countries. The training of large, state-of-the-art lan-
guage models now requires investments exceeding 
USD 100 million, with the United States and China are 
taking the lead. Evidence from developed economies 
shows that 29 per cent of AI patents are held by just 
0.2 per cent of firms engaged in AI patenting.39 These 
high barriers to entry, coupled with a growing con-
centration of talent, capital and capabilities, severely 
limit the possibility of firms from the Global South to 
develop their own AI capabilities. 

The adoption of AI remains largely confined to a 
small group of firms. AI adoption remains limited, 
although there are clear signs of acceleration, par-
ticularly in advanced economies. In 2023, just 8 per 
cent of European Union firms reported using AI, but 
by 2024, this share had increased to over 13 per cent, 
with similar adoption levels observed across OECD 
members.40 The adoption of AI remains largely con-
centrated in the largest and most productive firms.41 
Available data for developing countries indicate that 
the adoption of the most advanced digital production 
technologies, which include AI, remains very limited 
and concentrated in larger, internationally connected 

firms.42 To accelerate the adoption of AI and advanced 
digital production technologies, gaps in access to 
high-speed internet and human capital remain among 
the key barriers that must be overcome by domestic 
small- and medium-sized enterprises (SMEs).43

The digital transition also carries socioeconomic 
risks. If the digital transition renders existing jobs 
redundant and automation becomes economically vi-
able, it could reduce the employment-generation po-
tential of industrial development.44 Empirical studies 
in both developed and developing countries remain 
mixed. Some studies report job losses, while oth-
ers find job gains or no impact.45 Outcomes depend 
heavily on how technologies are defined, the research 
methods used and the specific context under study 
(see Section 2.5). 

Accelerated automation and digitalization in industry 
risks reshaping the global distribution of competitive 
advantage and constraining employment creation 
in developing economies. The digital transition may 
reduce the importance of labour costs in produc-
tion—a historical driver of competitiveness for de-
veloping economies—or trigger important changes to 
the configuration of GVCs and accelerate premature 
deindustrialization in the Global South (see Section 2.4). 

2.3.3 AI-driven opportunities for future 
industrialization

Despite the challenges, AI presents significant op-
portunities and can increase productivity for de-
veloping countries, particularly in industries where 
production processes are highly standardized. AI 
can be integrated across various stages of the value 
chain, from research and design (R&D) to manufac-
turing production, logistics, maintenance and even 
recycling, making it relevant across multiple indus-
tries. Not all AI applications require advanced tech-
nical and organizational capabilities. In production 
processes, for example, AI can enable the use of sen-
sors to monitor the performance of machinery. With 
more advanced applications, AI can also enhance 
process optimization, design, predictive capacity 
and decision-making (Table 2.2).

In manufacturing, AI can enhance efficiency and 
product innovation across all production processes 
and beyond. For instance, large language models 
can be trained to simulate feedback on new product 
ideas, accelerating the design, testing and creation of 
prototypes. AI contributes to greater efficiency in sup-
ply chain management, as AI-equipped warehouse 
drones can automate tasks such as barcode reading 
and inventory updates. In addition, image-recogni-
tion systems in fulfilment centres can identify dam-
aged items and redirect them for further inspection.46  
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Table 2.2 Potential applications of AI in manufacturing

Area Capabilities 
required Applications and benefits

Business 
processes

Basic

•	Market analysis –automated surveys and trend prediction for faster insights.
•	Chatbots –instant customer support and recommendations.
•	Finance automation –payroll, invoicing and forecasting with fewer errors.
•	Cybersecurity –fraud detection and blocking malicious bots.

Advanced •	IT/HR integration – centralized platforms can streamline operations.
•	AI search assistants –quick access to internal documents and knowledge.

Manufacturing

Basic •	Sensors on machines –downtime and performance monitoring.

Advanced

•	Predictive maintenance – detection of anomalies (heat, vibration) and 
prevention of breakdowns.

•	Quality control (computer vision) – identification of defects beyond human 
capability.

•	Autonomous robots – selection and placing of items in complex scenarios.
•	Energy optimization – smart heating and cooling to cut costs.
•	Digital twins – simulation of processes to test improvements.

Product 
development

Basic •	Generative AI – brainstorming product ideas and creating visuals.
•	User feedback analysis –sentiment analyses from text, video and audio.

Advanced
•	Generative design – optimization of parts for weight, performance and 

sustainability.
•	Natural language interfaces – facilitating the use of design software.

Products Advanced
•	IoT connectivity – enabling smart devices and appliances.
•	Embedded AI – wearables that predict health issues, autonomous vehicles, 

smart homes and industrial robots.

Supply chain

Basic
•	Inventory optimization – real-time stock management.
•	AI drones – scanning barcodes and tracking warehouse items.
•	Damage detection – identification of issues during fulfilment.

Advanced
•	Analytics – providing visibility across ports, carriers and weather.
•	Predictive forecasting – anticipating demand and disruptions.
•	Sustainability tools – measuring emissions (including Scope 3 emissions).

Source: Labrunie et al. (2025), policy brief produced for the IDR 2026.
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Across industries and ecosystems, the adoption of AI 
can directly support industrial upgrading and job cre-
ation. For instance, in industries such as automotive, 
chemicals and aerospace, AI enables predictive main-
tenance, process optimization, quality control, and 
supply chain efficiency.47 While concerns about auto-
mation-driven job losses dominate public debate, ev-
idence suggests that AI and digital technologies can 
both displace and create employment, depending on 
each country’s context, industrial structure and pol-
icy responses. In manufacturing, AI tools can enhance 
quality, safety and productivity, complementing 
rather than simply replacing workers.48

AI adoption in manufacturing presents opportunities 
for developing countries to design local solutions tai-
lored to their specific industrial contexts. Given that 
many AI models are available through open access, 
they can be adapted using locally generated data that 

better reflect domestic production processes and 
market needs. These context-specific solutions could 
boost productivity, reduce costs and provide firms, 
particularly SMEs, with tools that are better aligned 
with their environments. For AI to scale effectively, 
developing countries must continue strengthening 
their industrial ecosystems. This requires investment 
in data infrastructure and standards, while also im-
proving access to finance for SMEs.

Additionally, collaborative approaches to data shar-
ing offer a promising pathway forward. The develop-
ment of industrial data-sharing consortia and com-
munities of practice can help lower barriers to entry 
for AI deployment. These collaborative structures can 
support the development of locally relevant AI appli-
cations and create opportunities for domestic actors 
to become both users and developers of AI solutions. 
Some of these applications require only modest 
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technical and organizational capabilities, making 
them accessible to a wide range of firms. With ap-
propriate institutional support, developing countries 
can leverage AI to improve efficiency, competitiveness 
and resilience within their manufacturing sectors.

Promoting responsible and inclusive AI adoption is 
essential. This involves embedding the principles of 

safety, fairness, transparency and accountability into 
national AI strategies and industrial policy frame-
works. Ensuring that AI applications in manufacturing 
align with international standards and ethical guide-
lines can strengthen trust, while inclusive innovation 
policies should engage a broad range of stakeholders 
and prioritize solutions that benefit diverse firms and 
workers across the economy.

Since 2000, the global economy has undergone a sig-
nificant rebalancing in economic power.49 The Global 
South50 has nearly doubled its share of world gross 
domestic product (GDP), rising from 22 per cent to 
40 per cent between 2000 and 2025 (Figure 2.6). This 
growth has been driven primarily by developing 
economies in East Asia and the Pacific, most notably 
China. A key factor behind this shift has been the in-
tegration of these economies into GVCs, which over 
the past 25 years, have played a key role in indus-
trial development, accounting for up to 70 per cent of 
global trade51 and generating 450 million jobs.52 

Looking ahead, the rise of the Global South is ex-
pected to continue, with its share of global GDP pro-
jected to reach 50 per cent by 2050 under the current 
path scenario. While developing economies differ 
greatly in terms of their productive structures and 
exposure to macroeconomic headwinds, several com-
mon drivers underpin this trajectory. These include 
a favourable demographic development and rapid 
urbanization, growing demand for processed critical 
raw materials and related products, the transition to-
wards low-carbon production, deeper regional inte-
gration, and the expanding role of strategic industrial 
policies designed to increase local value addition.

Industrial development models and the distribution 
of industrial activity across the Global South may 
shift in the future due to the rise of geoeconomics. 
Recent shocks, including the COVID-19 pandemic and 
geopolitical tensions, are driving large industrial-
ized and industrializing economies towards greater 
self-reliance – a trend that accelerated sharply be-
tween April and July 2025, due to the United States 
administration’s tariff escalation. A recent simulation 
on the short-term and long-term effects of tariff in-
creases in major global economies indicates that this 
shift in trade policy will have a negative impact on 
global GDP, manufacturing value added (MVA) and 
poverty. The impacts are especially pronounced in 
least developed countries (LDCs) and developing 
countries whose exports are concentrated in a few 
industries and end-markets. 53 

Figure 2.6 In the current path scenario, global 
rebalancing is expected to continue
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As countries seek to reduce their dependence on 
global markets and trade, investment flows are shift-
ing, altering the international geography of industrial 
production. The growing decoupling in trade and in-
vestment between the United States and China is a 
major driver of GVC reconfiguration, reshaping the 
global industrial landscape. Manufacturing import 
shares are changing rapidly in the two countries, which 
together account for over a quarter of global manufac-
turing imports. Even before the latest tariff escalation 
in 2025, the United States had been reducing its share 
of imports from China. At the same time, China has re-
directed its imports away from the United States and 
other high-income East Asian countries. Investment 
flows are increasingly following a similar pattern.54 
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2.4 THE RECONFIGURATION OF GLOBAL SUPPLY CHAINS
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Amid this reshuffling, a few emerging regions, most 
notably East and Southeast Asia, have positioned 
themselves as suppliers to both blocs (Figure 2.7).

Geoeconomic pressures are prompting multinational 
firms to relocate production, with technology fa-
cilitating these shifts. Reshoring involves bringing 
previously offshored activities back home, with tech-
nology—particularly automation—serving as a key 
enabler. Automation can offset the competitive advan-
tage of low labour costs and allow production in ad-
vanced countries to remain competitive.55 At the same 
time, geopolitical concerns are encouraging firms to 
relocate production to politically allied or neutral 
countries, a strategy known as friendshoring, to lower 
disruption risks and enhance supply chain resilience.56 

As global value chains are reshaped by geoeconomic 
pressures and technology, developing countries 
face the pressing challenge of sustaining industrial 
development in a rapidly changing environment. 
Amid uncertainties over tariffs, replicating the East 
Asian model of export-led growth driven by high-in-
come markets may prove less feasible. Instead, 
countries in the Global South may need to explore 
alternative strategies that leverage opportunities 

offered by friendshoring, while diversifying their 
markets, including through strengthened regional 
trade (see Section 3.5). 

2.4.1 Geoeconomics and technology: The 
two forces rocking supply chains and 
creating risks

Reshoring may trigger premature deindustrializa-
tion. If advanced economies start repatriating sub-
stantial segments of production, developing coun-
tries will face a dual challenge. First, foreign firms 
operating locally may scale back or withdraw invest-
ments, redirecting capital and production to their 
home markets. Second, the shift towards domestic 
manufacturing in advanced economies could reduce 
demand for imports from developing countries, par-
ticularly in labour-intensive sectors where they have 
traditionally held a competitive advantage. This 
threat is further amplified by technological change 
because the digital transition and increasing auto-
mation are eroding developing countries’ labour 
cost advantage, making reshoring more feasible.57 
The risk is that deindustrialization may occur before 
industrialization has fully taken hold. 

Figure 2.7 China and the United States are gradually decoupling and reshaping GVCs 
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The risk of reshoring is real but remains limited in 
scale. Take, for instance, the decoupling between the 
United States and China. While production for the 
United States market is gradually moving out of China 
and vice versa, the two countries have continued to 
increase their imports over time, suggesting that they 
are shifting to alternative suppliers rather than re-
shoring production.58 Where reshoring is taking place, 
it remains concentrated in specific industries that 
are particularly conducive to automation, such as the 
automotive industry.59 Nevertheless, the new wave of 
technological innovation, especially in AI, combined 
with rising tariffs, may intensify reshoring pressures 
in the near future.

Friendshoring risks locking developing countries into 
low value-added segments with limited prospects 
for industrial upgrading. GVCs are often character-
ized by asymmetric power dynamics, where lead 
firms from advanced economies retain control over 
higher-value activities, such as R&D, product design 

and branding, while outsourcing standardized, low-
er-value tasks to partners.60 Early evidence suggests 
that many products currently subject to friendshoring 
are relatively simple.61 This reinforces concerns that, 
in the absence of industrial policies that can support 
local firms move into higher-value activities, devel-
oping countries risk remaining confined to these low 
value-added segments with limited prospects for up-
grading. The challenge for developing countries is to 
attract investment, ensure that it occurs in strategic 
industries, and leverage these investments for know-
ledge and technology transfer.

Additional risks arise from the combined effect of 
trade reshuffling and other megatrends. For example, 
rising tariffs driven by sovereignty concerns, together 
with sustainability requirements and carbon taxes on 
imports, could increase costs for firms in developing 
countries to unsustainable levels, undermining their 
competitiveness and threatening their broader in-
dustrialization trajectory.62 
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Figure 2.8 Regions are taking advantage of decoupling
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2.4.2 Opportunities for future 
industrialization

The global relocation of production can open new 
windows of opportunity for developing economies. 
By attracting foreign investment currently relocating 
to new domestic facilities, developing countries can 
enter emerging value chains or expand their partici-
pation in existing ones. Friendshoring can also facili-
tate technology transfer from multinational firms.63 To 
capture these benefits, countries need to strengthen 
supporting frameworks—including infrastructure and 
education—and assist domestic firms in building 
production and innovation capabilities. Reinforcing 
regulation at both the national and international lev-
els is also essential to ensure the sustainability and 
fairness of GVCs.64 

As the United States and China decouple, both coun-
tries are increasingly sourcing inputs from other 
countries, creating opportunities for value chain in-
tegration and industrialization in developing econ-
omies. These opportunities are emerging in product 
segments where import shares are declining, yet the 
importing country lacks a competitive advantage in 
domestic production. For these products, friend-
shoring (i.e. trade diversion towards geographically 
or politically closer economies) is more likely to oc-
cur. The scope of this opportunity can be illustrated 
by the decline in imports from China to the United 
States (Figure 2.8). Products susceptible to friend-
shoring account for over 6 per cent of manufactured 
imports to the United States, which is a relatively 
small share but represents a sizable USD 181 billion 
in merchandise.65 

Friendshoring creates opportunities for both low- 
and middle-income developing economies, depend-
ing on their industrial capabilities and patterns of 
specialization. Products susceptible to friendshoring 
can be grouped according to their relative technolog-
ical complexity, highlighting where developing econ-
omies might capture new export opportunities. Most 
decoupling occurs in relatively complex production, 
providing regions with an existing industrial base the 
chance to upgrade, such as Asia and Latin America. At 
the same time, shifts in less complex industries offer 
entry points for less industrialized countries. While it 
is too early to assess the full impact, these changes 
have the potential to increase industrial output and 
accelerate structural transformation, particularly 
when they involve higher-value added activities. 

Not all activities can be easily relocated, which pre-
serves opportunities for developing countries to par-
ticipate in GVCs. Many production stages are difficult 
to reshore due to technical complexity, regulatory 
requirements, and embedded production networks.66 
This creates space for developing countries to remain 
integrated in or to enter global manufacturing value 
chains, provided they can offer reliability, scale and 
cost-effectiveness.

Beyond friendshoring, the ongoing reconfiguration of 
GVCs presents additional opportunities for industrial 
development. For many developing countries, natural 
resources constitute a strategic advantage, particu-
larly given the rising demand for these resources to 
support the green and digital transitions. When these 
resources are leveraged through coherent industrial 
strategies and trade agreements, they can be used to 
negotiate entry into GVCs and secure participation in 
higher value-added segments of the value chain.67 
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2.5 POPULATION GROWTH AND THE CHANGING NATURE 
OF WORK
2.5.1 The future of work: Demographic and 
technological shifts

Demographic changes are reshaping labour markets 
worldwide. Variations in fertility rates, life expec-
tancy, and migration flows have direct impacts on 
labour force participation among the working-age 
population.68 Low-income countries that start de-
veloping often see a rapid decline in mortality rates, 
especially among children, leading to a surge in pop-
ulation growth. Fertility rates typically tend to decline 
later, influenced by urbanization, rising education 
levels and evolving social norms. The lag between 
these two shifts creates a ‘bulge cohort’ in the age 
pyramid. When this cohort reaches working age, the 

country undergoes a period with a low ratio of non-
working-age to working-age population, also known 
as the dependency ratio.69 

Countries currently stand at different stages of this 
demographic transition, which generally correlates 
with their income levels. Leading up to 2050, high-in-
come countries and many industrialized upper mid-
dle-income countries will face an ageing population 
and workforce, resulting in both a shrinking labour 
supply and a higher dependency ratio (Figure 2.9, 
Panel A). At the aggregate level, both high-income 
industrial economies as well as developing countries 
are projected to witness a significant increase in their 
age dependency ratios. By 2025, the dependency ratio 
of high-income countries is expected to exceed 90 per 
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cent, while developing countries’ will remain below 70 
per cent. African countries exhibit the opposite trend. 
Their currently high dependency ratio—driven by a 
large population under 15—is expected to decline by 
2050, as this cohort enters the workforce. 

Different demographic dynamics indicate that by 
2050, the working-age population will be concen-
trated in the Global South, particularly in Africa. Most 
LLMIEs are entering a phase where their demographic 
profile is dominated by a bulge of working-age peo-
ple. This is especially pronounced in Africa, where 
the share of the global working-age population is 
projected to jump from 16.6 per cent to 24.5 per cent 
between 2025 and 2050 (Figure 2.9, Panel B). A growing 
working-age population creates the potential for eco-
nomic growth, referred to as a demographic dividend. 
Effectively leveraging the opportunities and benefits 
of this demographic dividend is not automatic and 
requires the creation of quality jobs for youth, access 
to education and technical and vocational training. 
Meanwhile, most high- and middle-income countries 
in the Americas, Europe and Asia will experience 
stagnating and ageing populations, leading to a rise 
in their dependency ratio.

At the same time, new technologies are also reshap-
ing labour markets around the globe. Technological 
change continues to expand the scope of what can 
be automated, with impacts on specific occupations 
depending on the extent to which their tasks are ex-
posed to automation. While the introduction of new 
technologies and automation may initially pose risks 
to employment, these effects can be offset by com-
pensation mechanisms, such as productivity gains 
from increased final demand and the creation of new 
tasks, which can ultimately support job growth and 
help balance potentially negative impacts.70 Evidence 
shows that AI adoption can generate employment in 
certain areas, such as in ICT security, while reducing it 
in others, such as administrative processes and func-
tions.71 These structural shifts in labour markets may 
cause significant distributional changes, even in the 
absence of mass technological unemployment.72

Creating stable, high-quality jobs in developing 
countries will be a key priority for future policy. This 
is particularly critical for women, who face persistent 
barriers to accessing high-quality employment in de-
veloping countries. One clear example of such gender 
gaps is in accessing formal work in manufacturing 
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Figure 2.9 The changing global demographic structure 
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(Figure 2.10). The share of women informally employed 
in manufacturing is 10.3 percentage points higher 
than that of men across the world. This gender gap is 
evident across developing regions, with Latin America 
and the Caribbean (LAC) and South Asia exceeding 
16 percentage points, and Africa showing nearly a 
10-point difference. Women are typically also un-
derrepresented in leadership roles and in high-tech 
industries, while being overrepresented in low-tech 
ones, as well as in second- and especially third-tier 
segments of GVCs, where gender data collection and 
monitoring are often more limited.73

2.5.2 Preparing for future jobs: Employment 
needs in developing countries

Demographic and technological changes will create 
the need for 1 billion new jobs worldwide by 2050.74 
The world’s adult population share is expected to 
grow by 1.5 billion between 2025 and 2050, with 
about 800 million expected to be actively participat-
ing in the labour market by 2050. This growth in the 
labour force will take place exclusively in developing 

economies, with technology creating additional 
pressure. To offset the labour-substituting effects of 
automation, 160 million new jobs will be needed by 
2050, under a medium-automation scenario.75 Since 
these are conservative estimates, they constitute a 
low-automation baseline. Under a higher-automa-
tion scenario, the number of additional jobs needed 
due to automation-driven displacement could ex-
ceed 300 million. These projections should be inter-
preted with caution: they reflect the likelihood that 
a task can be automated based on AI’s current capa-
bilities, but do not account for its actual adoption, 
and may therefore overestimate or underestimate 
the scale of job losses.

The majority of new jobs will need to be created in the 
Global South, which is projected to host nearly 80 per 
cent of the new jobs required globally by 2050 (Figure 
2.11). In these regions, demographic factors are the 
primary driver for job creation, accounting for over 85 
per cent of new jobs needed. In advanced countries, 
demographic trends are expected to reduce labour 
demand, resulting in significantly fewer new jobs be-
ing required than in developing countries.  

MEGATRENDS AND THE INDUSTRY OF THE FUTURE

Figure 2.10 Jobs are increasingly informal across developing regions, disproportionately affecting women 
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Figure 2.11 Developing countries projected to 
need more than 900 million new jobs by 2050 
due to demographic and technological changes
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Source: Prettner et al. (2025), policy brief produced for the IDR 2026. 

2.5.3 The future role of industrialization for 
employment generation

Job creation will be a central priority for future policy 
action. The projections highlight the urgent need for 
mission-oriented industrial policies in developing 
economies to generate sufficient employment oppor-
tunities to absorb both the influx of new labour mar-
ket entrants and workers displaced by automation. 
Industrialization remains the key driver of employ-
ment in developing economies due to its capacity to 
produce higher-quality jobs and its strong multiplier 
effects.76 While automation may pose risks to manu-
facturing employment, job growth in related industries 
through productive linkages is expected to remain 
robust. Industries such as renewable energy and the 
circular economy can support job creation at scale. 

Developing countries should take concrete steps 
to strengthen the role of manufacturing in creating 
high-quality jobs. Together with industrial policies 
that ensure such jobs even exist, initiatives that in-
crease labour protection and workers’ bargaining 
power are essential to maintain jobs of high quality. 
Larger investments will also be needed to improve 
domestic education systems, vocational training, 
reskilling programmes for displaced workers, and 
lifelong learning and training programmes to equip 
workers with skills needed in a highly automated en-
vironment.77 Gender-focused policies are particularly 
important to address horizontal inequalities in the 
labour market, such as fostering women’s participa-
tion in technical or science, technology, engineering 
and mathematics training and ensuring access to safe 
health care and care systems to reduce the domestic 
burden on women. Expanding women’s participation 
in medium- and high-tech industries has the poten-
tial to drive both productivity and inclusion. 
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2.6 THE TRANSFORMATION OF FOOD PRODUCTION SYSTEMS
2.6.1 Increased demand and the integration 
of agriculture and manufacturing  

Rising populations, incomes and urbanization are 
fuelling a surge in global food demand.78 Worldwide, 
food demand is projected to increase by 35 per cent 
by 2050, with some regions showing increases in de-
mand of over 60 per cent (South Asia and Western 
Asia) or even doubling in Africa (Figure 2.12, Panel A). 
Meeting this demand will require agro-industries to 
feed more people with higher-quality food while re-
ducing environmental impacts. Without adaptation, 
many regions risk increasing their dependence on 
food imports, missing opportunities for rural-based 

industrial development.79 At the same time, climate 
change is transforming agricultural production, re-
shaping which crops can be grown, where production 
takes place and how food is processed, which can 
drive the adoption of resilient varieties and innova-
tions, such as water-efficient irrigation, vertical farm-
ing and climate-proof logistics.

It is precisely in the regions where food demand is 
projected to grow faster that dependence on food 
imports is likely to intensify. Countries with low ag-
ricultural productivity and limited output tend to 
become reliant on food imports, exposing them to 
global market volatility and potential supply disrup-
tions.80 This pattern extends to processed food as 
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well. Between 2000 and 2020, the share of processed 
foods in Africa’s total food imports increased from 28 
per cent to 33 per cent, a trend that is likely to con-
tinue, unless agricultural growth and food processing 
output can outpace rising demand.81 

Rising demand is driving the rapid transformation of 
food systems across developing economies. As diets 
diversify to include more processed, nutritious and 
convenient foods, food systems are shifting from tra-
ditional to modern ones (Figure 2.12, Panel B). They 
are characterized by longer and more formalized 
value chains and by technological change both on- 
and off-farm (Table 2.3). Initially observed in East Asia 
and LAC, these dynamics are now increasingly evi-
dent in South Asia and sub-Saharan Africa as well. As 
transformation progresses, food processing gains im-
portance and countries become more integrated into 
regional and global trade. More recently, the digital 
transition and AI have begun reshaping food systems. 
Looking ahead, a new wave of potentially disruptive 
innovations, such as gene editing, synthetic food 
production and frontier agriculture, including insect 
farming, may play an increasingly significant role.82

At the heart of this transformation lies the blurring of 
boundaries between manufacturing and agriculture. 
Strong linkages have always existed between the 
two sectors, with labour moving from agriculture to 
manufacturing and the two sectors exchanging inputs 
and commodities, such as affordable food, on the 
one hand, and tractors and fertilizers, on the other.83 
These linkages are now deepening. 

On the farm, mechanization serves as a major bridge 
linking agriculture and manufacturing. The replace-
ment of human labour with mechanical power now 
takes place through technologies such as tractors, 
harvesters, shellers, threshers and irrigation systems. 
By reducing farm labour and improving production 
efficiency, mechanization boosts agricultural pro-
ductivity, strengthens the competitiveness of local 
food systems, and contributes to structural transfor-
mation. Where mechanization leads to higher yields 
and incomes, it can also increase overall agricultural 
employment.84 

Digitalization is another major driver of transforma-
tion of farms and is expanding rapidly across devel-
oping economies. It offers opportunities to improve 
farm productivity and lower transaction costs among 
value chain participants. The widespread diffusion of 
mobile phones and computers has enabled the use 
of software tools even in less mechanized farming 
systems.85 Digital platforms, such as those for mobile 
finance or tractor hire, can further reduce transaction 
costs and mitigate risks. By contrast, the diffusion 
of digital hardware integrated into farm equipment, 
which combines data sensing, analytics and automa-
tion for applications ranging from irrigation to har-
vesting, is progressing more slowly.86 Ownership over 
digital platforms and inputs plays an important role, 
as reliance on foreign providers risks widening the 
technological divide between the Global South and 
the Global North.87
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Figure 2.12 Future food demand will outpace local supply in many developing regions
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Table 2.3 Transition of food systems in developing economies

“Traditional” “Transitional” “Modern”

Food 
consumption

•	High share of staple 
crops.

•	Local and seasonal 
diets.

•	Declining share of staple crops. 
•	Growing share of animal-based 

food, fruits and vegetables.

•	Low share of staple crops. 
•	High share of animal-based 

food, fruits and vegetables. 
Processed and ready-to-eat 
foods.

Food 
production 

•	Small-scale. 
•	Labour-intensive. 

•	Small-to-medium scale. 
•	Growing importance of capital 

(mechanization, external 
inputs). 

•	Large-scale. 
•	Capital-intensive 

(mechanization, external 
inputs).

Food 
processing, 
retail, trade

•	Short, local value 
chains. 

•	Non-vertical and 
horizontal integration. 

•	Limited processing and 
value addition. 

•	No food safety and 
quality standards. 

•	Lack of contracts.

•	Long, rural-urban value chains. 
Emerging SMEs (e.g. small 
mills). 

•	Mixed retail environment (e.g. 
wet markets). 

•	Growing importance of 
standards and (relational) 
contracts. 

•	Long, rural-urban and globally 
integrated value chains. 

•	Large wholesalers, processors 
and supermarkets, including 
foreign investors. 

•	High public and private 
standards and formal 
contracts.

Implications 
for 
manufacturing

•	Economy is dominated 
by labour-intensive 
agriculture. 

•	Low demand 
for production 
and processing 
technologies.

•	Manufacturing 
is dominated by 
artisanal and 
informal producers 
(e.g. blacksmiths, 
craftspeople). 

•	Declining economic 
importance of agriculture in 
relative terms. 

•	Growing importance of off-
farm agrifood manufacturing.

•	Rising demand for (small-
scale) production and 
processing technologies and 
biotechnology.

•	Development of agri-
businesses related to 
machinery, inputs, trade, 
processing, retail - by a mix 
of artisanal and informal 
producers and formal SMEs.

•	Gradual shift of labour to new 
subsectors (dairy, meat, dairy, 
fruits, vegetables) and off-farm 
food manufacturing.

•	High economic importance 
of off-farm agrifood 
manufacturing.

•	High demand for (high-tech) 
processing technologies and 
biotechnology.

•	Increasingly integrated agro-
industrial systems. 

•	Agrifood processing, trade, and 
transport dominate GDP of 
agrifood system. 

•	Agrifood jobs are concentrated 
in midstream and downstream 
agrifood systems, offering 
better pay. 

Source: Daum (2025), policy brief produced for the IDR 2026. 

CHAPTER 2

Off the farm, the transformation of food production 
systems is closely linked to the rise of food process-
ing industries. Food processing is among the fast-
est-growing industries in many developing countries, 
and plays a key role in industrial development and 
reshaping food systems.88 As countries industrialize, 
agrifood processing gains increasing importance 
within their economy.89 This rise is fuelled by urban-
ization, growing demand for food safety and quality, 
and shifting dietary patterns, including greater con-
sumption of meat, dairy, fruits, vegetables and con-
venience foods.90

Bridging agriculture, manufacturing and food pro-
cessing can serve as a powerful driver of rural in-
dustrialization. Compared to other industries, agri-
food processing has relatively low barriers to entry, 
making it a common starting point for the industri-
alization of agrarian economies. In its early stages, 
the industry is typically more labour-intensive and 
less technology-intensive than other industries. 
Consequently, in many developing countries, food 
processing is one of the largest sources of non-farm 
employment.91 In Africa, it contributes substantially 
to both employment and value added, with food 
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import substitution providing further opportuni-
ties for job creation.92 Employment in agrifood pro-
cessing also tends to be more inclusive, providing 
opportunities for women and low-skilled workers, 
and is known to be less spatially concentrated than 
employment in other industries.93 

The development of domestic food processing in-
dustries creates economic spillovers for farms. 
Technologies for processing, preservation and trans-
port, such as mills, dryers, cold storage and refrig-
erated trucks, can substantially reduce food losses, 
particularly for highly perishable non-staple products 
such as dairy, meat, fruits and vegetables. By mitigat-
ing losses, estimated to exceed 30 per cent for perish-
able goods, these technologies strengthen farmers’ 
incentives to produce for markets and enhance the 
competitiveness of domestic food production.94 Food 
processing also adds value along the supply chain 
and generates positive spillovers to related indus-
tries such as logistics and retail. Similar to mechani-
zation, it stimulates demand for industrial products 
such as grain mills and oil presses, thereby creating 
additional opportunities for local manufacturing.95

2.6.2 The state of play in the transformation 
of food systems across regions 

The transformation of food production systems is 
progressing unevenly across the globe, with negative 
implications for poverty and hunger. Over 700 million 
people face hunger globally, with substantial regional 
differences. In Africa, hunger affects 20 per cent of the 
population, compared to 8 per cent in Asia and 6 per 
cent in Latin America.96 

The pace of mechanization in African economies lags 
behind other regions of the globe. While mechaniza-
tion is already relatively widespread in LAC and much 
of Asia, it remains limited across Africa.97 Expanding 
mechanization among the world’s 500 million small-
holder farms (80 per cent of which are less than 
two hectares) represents a significant opportunity 

for the manufacturing sector in developing coun-
tries. Recent evidence indicates that in Africa, local 
manufacturers of farm machinery, equipment and 
spare parts have a competitive edge over foreign 
producers, as they can produce equipment tailored 
to local agro-ecological conditions.98 Expanding lo-
cal machinery and equipment production can also 
stimulate demand for domestic inputs, ranging from 
steel and rubber to electronics. 

The adoption of digital agriculture continues to 
be constrained by low levels of mechanization. 
Technologies such as automated systems for barns, 
greenhouses, and irrigation, as well as drones, are 
becoming increasingly common in some developing 
countries. Some countries, including India and China, 
are witnessing the rise of vibrant agri-tech indus-
tries centred around the development of automated 
greenhouse systems, livestock production, irrigation 
solutions and agricultural drones. A notable exam-
ple is Kenya’s “Silicon Savannah”, which focuses on 
providing digital services to farmers. However, in 
countries where the pace of mechanization remains 
slow, the local production of digital tools and their 
adoption remain limited.99 

Access to finance and skill shortages pose significant 
barriers to scaling up mechanization, digitalization 
and processing. On farms, the high cost of technology 
limits adoption, a challenge that manufacturers also 
face. Across the sector, limited access to finance re-
stricts domestic equipment manufacturers from scal-
ing up operations or investing in quality improvements. 
In addition, both processing firms and equipment 
manufacturers face shortages of skilled workers.100 

Turning megatrends such as the transformation of 
food systems into industrial development opportu-
nities for developing economies requires targeted 
policies and strategic investment. The following 
chapter outlines seven areas of action that these 
countries can pursue to prepare for megatrends, 
strengthen domestic industrial ecosystems and build 
future-ready industries. 
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CHAPTER 3 BUILDING FUTURE-READY 
INDUSTRIES 

3.1   Preparing domestic ecosystems for tomorrow’s 
industrial landscape

3.2  Improving infrastructure

3.3  Strengthening institutions

3.4  Equipping the workforce

3.5  Mastering the new technologies

3.6  Coordinating industrial efforts at the regional level

3.7   Greening industrial ecosystems

3.8  Financing future industrial transformation



Preparing for the future requires building stronger industrial ecosystems 
through coordinated action across seven key areas: (i) infrastructure, 
(ii) institutions, (iii) skills, (iv) technology, (v) regional integration, (vi) 
environmental sustainability, and (vii) financing. While progress has been 
made, many countries continue to face persistent structural bottlenecks. 
Expanding infrastructure is essential, alongside strengthening government 
capacities to design and implement goal-oriented industrial policies. Scaling 
up research institutions to foster university-industry linkages, facilitate cluster 
development and promote international technology transfer can accelerate 
industrial upgrading. Deeper regional integration and the mobilization of 
long-term, risk-tolerant capital remain critical. At the same time, emerging 
challenges demand new approaches. Developing countries must decarbonize, 
enhance circularity and improve resource and energy efficiency. A dual focus 
on green and digital skills—particularly among women and youth—is essential 
to equip the workforce of the future. Ambitious regional trade agreements 
can deepen integration and attract investment. Finally, innovative financing 
instruments can unlock the scale of investment required for sustainable 
industrialization.

Xiaolan Fu 
“The Fourth Industrial Revolution and the green transition present significant challenges for 
developing countries, but they also open new windows of opportunity to catch up with—and 
even leapfrog—the Global North. Making the most of these opportunities requires the global 
community to incentivize technological advancements towards inclusive and sustainable 
industrial development, and create and transfer more appropriate, future-oriented technologies 
to developing countries.” 

Founding Director of 
the Technology and 
Management Centre for 
Development and Professor 
at the University of Oxford
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Megatrends are reshaping the global industrial land-
scape, presenting both new challenges and deepening 
existing structural bottlenecks for developing coun-
tries. Long-standing constraints such as inadequate 
infrastructure and financing, limited capabilities to 
absorb and create new technologies, demographic 
pressures and persistent skills mismatches continue 
to hamper industrial development. These obstacles 
are well known and unlikely to disappear without 
targeted intervention. Unless they are decisively 
addressed, future industrialization will fall short of 
achieving the speed and scale needed to meet the 
global challenges outlined in Chapter 1.

On the other hand, new and more complex challenges 
are emerging. Developing countries must reposition 
themselves in rapidly evolving global supply chains, 
seize the opportunities that are opening and man-
age the risks of artificial intelligence (AI) and other 
advanced digital production technologies, pursue 
environmental sustainability while maintaining com-
petitiveness, and prepare the labour force for pro-
found transformations in employment. Mobilizing the 
necessary resources to meet this broader agenda will 
require reforms of the international financial archi-
tecture to lower debt costs and risks, while expanding 
access to affordable, long-term financing for indus-
trial development.

Traditional boundaries are blurring between produc-
tion and services, domestic and global knowledge 
flows, and manufacturing and science. Some of these 
shifts have been unfolding for a long time, such as the 
fragmentation of production across regions. Others 
are new or accelerating rapidly. Digital technologies 
now permeate all sectors, eroding sectoral defini-
tions.1 Consumer products, such as electric vehicles 
(EVs) or smartphones, are evolving into multifunc-
tional platforms that integrate multiple applications 

and tools and require complex collaborations among 
suppliers with complementary capabilities.2 At the 
same time, science and industrial production are 
becoming increasingly intertwined, fostering envi-
ronments where firms, public institutions, interme-
diaries and consumers interact across distances and 
domains.3 

Adapting to these transformations requires coordi-
nated action across multiple, interconnected fronts. 
Industrial policy can no longer be narrowly confined 
to just manufacturing; it must embrace an ecosystem 
perspective. Future industrialization will be embed-
ded in networks of actors, technologies and rela-
tionships that cut across sectors and regions. These 
ecosystems are dynamic; they co-evolve in response 
to technological progress, shifts in consumer pref-
erences, regulatory changes and broader societal 
transformations.4 Understanding and supporting this 
dynamic interplay will be central to developing coun-
tries’ ability to industrialize successfully in the era 
shaped by megatrends.

Against this backdrop, this chapter examines the key 
areas of action required to build industrial ecosys-
tems that are resilient, sustainable and future-ready. 
The discussion is organized around seven interlinked 
pillars: (i) infrastructure, which ranges from trans-
port networks to digital connectivity; (ii) institutions 
which, together with infrastructure, create the ena-
bling environment for ecosystems to take root and 
grow; (iii) the workforce’s productive capabilities and 
skills, which encompass the industrial know-how 
and human capital that underpin every dimension 
of industrial performance; (iv) technology adoption, 
emphasizing the policies and investments needed 
to equip firms with the tools to compete in rapidly 
evolving markets; (v) cross-border integration and 
coordination, aimed at strengthening connections 

3.1 PREPARING DOMESTIC ECOSYSTEMS FOR 
TOMORROW’S INDUSTRIAL LANDSCAPE

An industrial ecosystem refers to the complex network of 
interconnected actors, from startups to large corporations, academia, 
research institutions and service providers, that operate within a 
specific value chain to produce a given manufactured good. 

Source: ECCP (2025); European Commision (2024a).

What are 
industrial 
ecosystems?

CHAPTER 3
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within and across ecosystems to enhance resilience; 
(vi) greening of production to ensure that industrial 
ecosystems balance sustainability with competitive-
ness, and (vii) the importance of financing which 
ensures that the actions envisaged under the six 
preceding pillars can be adequately resourced. 

Together, these seven pillars provide a comprehen-
sive framework for guiding countries in navigating 
transformative forces and establishing the founda-
tions for inclusive and sustainable industrial devel-
opment in the age of megatrends.

BUILDING FUTURE-READY INDUSTRIES

3.2 IMPROVING INFRASTRUCTURE
Infrastructure forms the bedrock of a modern so-
ciety and economy.5 It considerably reduces pro-
duction and transaction costs, thereby expanding 
market access and enabling specialization and 
economies of scale, yielding long-term productivity 
gains. Strategic investment in infrastructure also 
offers a direct pathway to sustainable industrializa-
tion and job creation by stimulating demand across 
interconnected manufacturing sectors. Furthermore, 
infrastructure, especially ports and special economic 
zones, provides a significant opportunity to directly 
boost economic growth and intra-regional trade (see 
Section 3.5).

Traditionally, infrastructure consisted of robust 
transport networks, reliable energy systems, func-
tional telecommunications and efficient logistical 
hubs. However, since the turn of the 21st century, the 
global industrial landscape has experienced a pro-
found paradigm shift driven by the megatrends de-
scribed in Chapter 2. A new generation of industries 
has emerged, requiring infrastructure that far exceeds 
the traditional scope, necessitating smarter, greener, 
more integrated and innovative systems. 

Megatrends are driving the emergence of three 
distinct types of infrastructure: (i) information, 
(ii) integration, and (iii) innovation infrastructure. 
Information infrastructure serves as the digital 
economy’s “nervous system”, encompassing commu-
nication networks such as 5G, the Internet of Things 
(IoT) and satellite internet, which provide high-speed, 
low-latency connectivity. It also includes advanced 
technology infrastructure such as AI, cloud comput-
ing and blockchain, essential for data processing, 
intelligent decision-making, and value circulation. 
Additionally, data centres and intelligent computing 
hubs will play a crucial role in retaining and process-
ing data locally, facilitating greater technology adop-
tion and industrial advancement.

Integration infrastructure combines digital technolo-
gies with traditional systems to enhance operational 
efficiency, service capacity and sustainability. Green 
industrial infrastructure is a key example, which can 
include smart grids, pollution monitoring systems, 
virtual power plants, eco-industrial parks and dig-
italized waste management systems that integrate 
low-carbon performance with circular resource use.6 

Innovation infrastructure primarily refers to public 
facilities that support scientific research, technologi-
cal development, product research and development 
(R&D) and commercialization, fostering an open, 
collaborative and efficient innovation ecosystem. 
National innovation institutions and laboratories 
play a critical role in linking universities with industry, 
providing foundational innovation and high-calibre 
talent to drive industrial advancement. Innovation in-
frastructure can be reinforced by social infrastructure, 
such as medical centres, parental support systems 
and welfare facilities, that enhance workers’ well-be-
ing and promote gender equality, thereby fostering 
productivity and innovation. 

In addition, quality infrastructure, comprising insti-
tutions responsible for metrology, standardization 
and accreditation, is undergoing a profound trans-
formation. The integration of advanced technolo-
gies is reshaping and enhancing measurement and 
standardization systems, giving rise to Smart Quality 
Infrastructure.7 This evolution will be critical for har-
nessing the opportunities presented by the digital 
and green transitions. From a digital perspective, 
the standardization of Industry 4.0 technologies can 
facilitate technology transfer, the adoption of smart 
manufacturing systems and enhance productivity. 
From the green perspective, a stronger focus on sus-
tainability standards and the application of advanced 
computational tools for conformity assessment can 
support the development of green supply chains and 
strengthen developing countries’ participation in in-
ternational trade.

Yet many developing countries face significant defi-
cits, beginning with traditional infrastructure. As 
Figure 3.1 (Panel A) illustrates, access to electricity 
remains limited in some developing regions. While 
high-income industrial economies and parts of the 
developing world enjoy near-universal coverage (95 
per cent to 100 per cent of the population has access 
to electricity), only around 60 per cent of the popula-
tion in Africa has access to the electrical grid. 

Emerging infrastructural needs are even more press-
ing. Modern infrastructure remains underdeveloped 
(Figure 3.1, Panel B). Most of the world’s population 
has access to 3G networks, yet in developing regions, 
access to 5G remains very limited. This is concerning, 
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as 5G offers significantly greater capacity to process 
large data volumes than earlier generations of wire-
less technologies. It is a key enabler, for example, for 
technologies such as IoT applications.8 Even in East 
Asia and the Pacific, where deployment is higher, the 
share of the population with 5G access does not reach 
25 per cent. Insufficient information infrastructure 
increases reliance on foreign providers, constrains 
technology choices, and slows domestic innovation 
and adaptation.9 A similarly worrying picture emerges 
for integrated infrastructure, such as EV charging net-
works, which remain concentrated in a small number 
of emerging and high-income economies.10 

Addressing these deficits requires a strategic ap-
proach that anticipates future industrial demand. 
Developing countries should focus on four cross-cut-
ting levers. First, traditional energy and transport 
networks should be integrated with digital and green 
technologies, linking energy, transport, and data 
flows to build sustainable supply chains. Second, 
infrastructure planning should adopt a regional 
diffusion approach, and foster cross-border collab-
oration with local governments and stakeholders to 
enhance economic spillovers and connectivity. Third, 
shared-ownership and open-access models can 

distribute investment costs among multiple users, 
lower fixed costs, expand participation, and facilitate 
access to advanced technologies. Finally, infrastruc-
ture development should be aligned with the coun-
try’s factor endowments to ensure that investments 
address specific production needs while supporting 
long-term industrial upgrading. Eco-industrial parks, 
which complement comprehensive industrial plans 
by providing roads, transport and public utilities, 
offer a practical instrument for implementing these 
priorities.11 

Infrastructure investment is also critical for strength-
ening food systems, as it yields large payoffs by si-
multaneously supporting production, processing and 
trade. In addition, infrastructure can be designed to 
be environmentally sustainable. Green mechaniza-
tion, where equipment such as irrigation and cooling 
systems, mills and small tractors are powered by 
renewable energy sources, reduces dependence on 
unreliable energy networks, lowers energy costs and 
strengthens sustainability. New renewable energy 
generation technologies also provide alternative 
energy sources while creating business opportuni-
ties for farmers through, for example, solar-powered 
mini-grids and agrophotovoltaic systems.12

CHAPTER 3

Figure 3.1 Developing countries show strong deficiencies in both traditional and modern infrastructure
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Box 3.1 China: Infrastructure policies for future-
ready industries

Over the past decade, China has developed a distinc-
tive and effective model for advancing new infrastruc-
ture, combining strong government leadership, active 
market participation and coordinated deployment of 
advanced technology. Strategic long-term planning 
through frameworks such as the Five-Year Plans are 
central to this approach, providing strategic guidance 
while accommodating regional and local planning 
and coordination across government levels. Another 
key feature is its hybrid investment system which 
combines public guidance with private capital. Fiscal 
Construction Funds and National Guidance Funds 
supply long-term, purpose-driven financing, com-
plemented by public-private partnership models and 
capital market financing. Integrated infrastructure 
development is prioritized, linking physical assets, 
digital platforms and applications to enable systemic 

industrial upgrading. State-owned enterprises play a 
critical role in leveraging their capital and operational 
capacity to drive large-scale projects and foster in-
novation networks. Lastly, China emphasizes robust 
institutional frameworks, including legal, regulatory 
and technical standards to ensure sustainable infra-
structure development for the future.
Source: UNIDO elaboration based on Wang et al. (2025)

Governments play an important role in supporting 
economies to adapt and respond to megatrends. Just 
as in larger, industrialized economies, governments 
in lower- and middle-income countries can influ-
ence the pace and direction of change. Their role can 
be protective, by creating safety nets and targeted 
transfers to mitigate negative impacts, or proactive, 
by building industrial capabilities that allow firms to 
enter new markets and foster the emergence of new 
industries and products. For lower- and middle-in-
come countries, a proactive approach also means 
making strategic decisions about which domestic 
capabilities to strengthen, ensuring that firms can 
leverage participation in global value chains (GVCs) 
and knowledge to upgrade, while also laying the 
foundations for resilient industrial ecosystems.13 
Against this backdrop, governments around the 
globe are supporting firms in adopting advanced 
digital production technologies,14 taking advantage 
of the green transition,15 harnessing natural endow-
ments,16 and adapting to a rapidly changing interna-
tional trade landscape.17

The directionality of transformation means that 
governments in developing countries have three 
essential roles to play.18 The first is leadership. 
Governments must formulate a clear strategic vi-
sion and establish an enabling environment for 
both producers and consumers. The second is the 

management of externalities and global develop-
ment challenges, including effective responses to 
climate change or public health emergencies and 
the equitable diffusion of technology, which by 
their very nature cannot be contained within na-
tional borders and therefore demand international 
collaboration. Third, governments must ensure the 
equitable distribution of the gains from the digital 
and green transitions. Addressing inequality is not 
only indispensable for social stability but also for 
sustaining effective domestic demand.

A clear strategic vision, goal orientation and focus 
on coalition-building are critical building blocks for 
future-proof industrial policies. Policy goals are un-
likely to be achieved by a single ministry or one tech-
nical field. In an evolving global landscape, progress 
is more likely to be achieved when different stake-
holders from the public and private sectors align 
around a set of shared objectives. This includes col-
laboration across different government departments, 
policy coordination and the exchange of information, 
as well as partnerships with knowledge institutions 
including universities and research centres. Broad-
based coalitions can also strengthen societal consen-
sus in countries, which often proves valuable for the 
success of industrial policies.19 In addition, industrial 
policy interventions should be time-bound and sub-
ject to close monitoring and evaluation. 

3.3 STRENGTHENING INSTITUTIONS
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Effective implementation capabilities are critical. As 
megatrends accelerate and industrial policies be-
come increasingly goal-oriented, decision-making 
and policy design grow more intricate.20 In an increas-
ingly complex global landscape, government capac-
ities, notably management skills and bureaucratic 
autonomy, are gaining in significance. Management 
capacity combines operational and analytical skills, 
enabling governments to design, execute and moni-
tor policies effectively and to conduct foresight exer-
cises. It requires profound knowledge of the markets 
and firms targeted by industrial policy, access to 
high-quality data and both technical and managerial 
expertise. Bureaucratic autonomy refers to the degree 
of independent authority and discretion that public 
institutions have to implement policies.21  

Government capacities are unevenly distributed 
across the globe. High-income industrial econo-
mies (HIIEs) typically possess the strongest govern-
ment capacities, as they have the necessary fiscal 
resources to sustain higher levels of analytical and 
operational capacity. These economies have also had 
the opportunity to gradually build capabilities over 
the course of their development trajectory, reflecting 
the historical co-evolution of government capacity 
and industrial development. In contrast, developing 
economies lag behind, with the largest gaps observed 
in African countries, followed by South and Western 
Asian economies (Figure 3.2). 

Variation in government capacity across developing 
economies is driven by a combination of income, 
policy choices and historical legacies. Part of this 
variation can be attributed to income and resources. 
The tax base tends to be smaller in African economies 
than in other developing regions, a challenge that is 
compounded by informality and capital flight.22 Policy 
choices also play a role. The rapid industrialization of 
East Asian economies between the 1960s and 1980s, 
for instance, was driven by the developmental state, 
a bureaucracy with sufficient autonomy yet deeply 
embedded in the economy.23 Although the devel-
opmental state emerged from unique historical cir-
cumstances that may not be easily replicated, many 
developing countries today are actively working to 
strengthen state capacities to address market and co-
ordination failures, and to channel resources towards 
structural transformation.24

Closing the gap in government capabilities requires 
both targeted investment and learning. Investment 
should ensure that governments, ministries, de-
velopment banks, intermediary organizations and 
other relevant agencies have access to the necessary 
skills, resources and technologies. At the same time, 
learning must be prioritized and promoted across the 

entire policy cycle, from agenda-setting to implemen-
tation and monitoring.25 For instance, the Republic 
of Korea developed increasingly sophisticated im-
plementation and monitoring systems during its 
industrialization in areas ranging from development 
finance to trade policy.26 In Thailand, Brazil and China, 
learning took place through public-private consulta-
tion mechanisms.27 More generally, learning can occur 
organically and incrementally in some contexts, while 
in others it may require more structured, formal ap-
proaches. Recognizing and adapting to cultural and 
institutional differences is essential for effective ca-
pacity development.

International solidarity is essential to support gov-
ernment capacity development in developing coun-
tries. With lower fiscal resources than high-income 
economies, these governments face the daunting 
task of mobilizing and coordinating resources to ad-
dress several competing priorities. In this context, 
supporting capacity development for policymakers 
and industrial leaders should be a priority for the 
international community. Capacity development can 
take the form of knowledge sharing and dissemina-
tion platforms, with particular emphasis on emerging 
areas of policymaking, such as the development of 
foresight capabilities.

Figure 3.2 Developing economies lag behind in 
the development of government capacity

80

39

51

36

41

40

26

45

Developing
economies

Al
l

De
ve

lo
pi

ng
 e

co
no

m
ie

s

High-income
industrial economies

0 4020 60 80 100

Government effectiveness
(average percentile rank)

East Asia and
the Pacific

Southern Asia

Western Asia

Eastern Europe
and Central Asia

Africa

Latin America and
the Caribbean

Note: The government effectiveness index captures perceptions 
of public service quality, civil service quality and independence, 
quality of policy formulation and implementation, and the credi-
bility of government commitments to such policies. Numbers refers 
to simple averages for countries in each group. See Annex A.2 for 
detailed descriptions of indicators and data procedures. 

Source: UNIDO elaboration based on World Bank (2025b).

CHAPTER 3



| 71IDR26

The future of industrialization will be shaped by ad-
vanced digital production technologies and efforts to 
decarbonize and build climate-resilient economies.28 
As discussed in Chapter 2, megatrends are accelerating 
automation, reshaping supply chains and redefining 
the industrial workforce, raising demand for certain 
skills while rendering others less relevant. As a result, 
countries risk widening skills gaps, making it essential 
to rethink and adapt training systems to align with 
these rapidly evolving industrial transformations. 

Two categories of skills are emerging as central to fu-
ture-ready industrialization: digital and green skills.29 
New technologies are transforming both the scope of 
production by introducing new products and services, 
and the ways in which work is performed, namely 
through new processes and novel organizational 
settings. Advances in digital technologies and AI are 
reshaping production systems by reconfiguring job 
roles and fostering automation.30 At the same time, 
the green transition is driving the adoption of circu-
lar production methods, renewable materials and 
environmental standards. The result is a transformed 
workplace characterized by high-performance prac-
tices, continuous learning and the growing importance 
of soft skills such as communication and teamwork.

Digital skills are essential for leveraging technologies 
that enhance productivity, flexibility and connectivity 
in production systems. These range from basic dig-
ital literacy (such as using software and managing 
information systems) to more advanced capabilities, 
including programming, machine learning, systems 
engineering and data analysis. In manufacturing, 
digital skills also include knowledge of automation 
systems, sensor technologies and cybersecurity pro-
tocols required for Industry 4.0 applications. While 
digital skills are currently concentrated among pro-
fessionals and technicians, demand is increasing 
across the workforce. For instance, in 2022, 16 per cent 
of job postings for workers performing routine tasks 
included some basic knowledge of information and 
communication technologies (ICTs).31

Green skills encompass the knowledge, abilities and 
values required to implement environmentally sus-
tainable practices and drive innovation. From the 
process perspective, they include competencies that 
reduce the pollution content of production, whether it 
is energy efficiency, waste reduction or conducting en-
vironmental impact assessments. They also comprise 
a broad set of soft competencies, such as systems 
thinking.32 From the output perspective, green skills 
support the design and delivery of goods and services 
that reduce environmental harm, such as eco-design, 
renewable materials and clean technologies. Green 

skills are essential across all occupational levels – 
from engineers designing clean energy systems to 
technicians implementing pollution control measures 
and production workers managing resource-efficient 
processes.33 

Figure 3.3 Developing countries show strong 
deficiencies in digital skills
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Although developing countries show relative strength 
in soft skills, gaps in technical, digital and green 
skills continue to constrain technology adoption 
and threaten future industrialization. In developing 
countries, on average, only one-fifth of the popula-
tion possesses basic ICT skills (Figure 3.3), which is 
half of the level in advanced economies. Regional 
disparities are more pronounced. While West Asia 
and South-East Asia are gradually narrowing the gap, 
Africa and South Asia lag behind, with less than 10 
per cent of the population possessing basic digital 
competencies. The shortage of digital skills is also 
acknowledged by the productive sector. Firms in 
these regions consistently identify skills shortages 
as a major barrier to adopting innovative technolo-
gies such as big data, AI, IoT and industrial robots. 
A recent survey in Africa34 found that approximately 
20 per cent of firms identified gaps in basic digital 
skills as a major cause of slow innovation, while more 
than 60 per cent cited shortages in advanced digital 
skills.35 By contrast, around 85 per cent of firms in de-
veloping countries report possessing sufficient soft, 
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human-centric capabilities, which are essential ena-
blers of technology adoption.36 Gaps are also evident 
in green skills. In recent years, demand for workers 
with green competencies has grown nearly twice as 
fast as the available workforce, with particularly rapid 
acceleration in South America.37

While the industries of the future will require a blend 
of digital and green skills, the two differ. Green skills 
are often acquired through experiential, on-the-
job learning. For example, retrofitting a production 
line to improve energy efficiency is likely to require 
hands-on training in the workplace. By contrast, dig-
ital skills (particularly at advanced levels) depend on 
formal education, structured learning environments 
and access to hardware and connectivity. Moreover, 
not all skills are required equally across production 
stages. Developing countries should prioritize build-
ing the skills needed for upgrading into higher-value 
downstream processing activities, such as recycling 
and repurposing.38

Equipping the workforce of the future requires a dual 
approach of strengthening education and technical 
and vocational training systems, while promoting 
workplace-based learning. Education systems should 
integrate both sustainability and digital literacy 
across curricula. Technical and vocational education 
and training (TVET) systems should prioritize practical, 
modular learning pathways that align with industry 
needs. Flexible and accessible training strategies, such 
as micro-credentials, adult learning programmes, and 
bootcamps, can help address workers’ diverse needs. 
At the same time, policy support is crucial to promote 
continuous, on-the-job learning through incentives 
for employer- and union-led training and through 
stronger stakeholder collaboration in curriculum de-
sign. Skills assessment and anticipation exercises can 
help governments identify emerging skill needs and 
adjust education and training systems accordingly.39 
Lastly, anchoring skills development within industrial 
hubs and clusters can help extend outreach to small 
and medium enterprises and deliver practical, shop-
floor training at scale.

Skilling, upskilling and reskilling initiatives must 
place a strong focus on women, youth and workers 
in the informal sector. In the digital and green tran-
sitions, targeted interventions to close skills gaps 
among groups most at risk of exclusion must be prior-
itized to avoid wasting human talent and build more 
inclusive societies.40 Women, young people and work-
ers in the informal economy together represent large 
segments of the labour force, whose participation will 
be essential for achieving future industrialization. 

Persistent gender disparities in the labour market 
can be addressed through upskilling. Women remain 
underrepresented in manufacturing and are often 

concentrated in low-tech segments. Despite compara-
ble education levels to men, they are more likely to oc-
cupy lower skilled manufacturing jobs.41 Compounding 
this issue are structural gaps in technical skills. For 
instance, the gender parity index in programming 
skills stands at 0.5, indicating that women are only 
half as likely as men to possess such skills, although 
this figure increases to 0.75 among younger cohorts.42 
These skill gaps, alongside structural power imbal-
ances and entrenched stereotypes further restrict 
women’s participation in high-growth industries.43 
While active labour market policies alone cannot 
fully eliminate these inequalities, integrating gender 
considerations into education and training systems 
is crucial to prevent these disparities from widening. 

In contexts where much of the labour force operates 
in the informal sector, traditional training models 
often fail to recognize existing skills and knowledge. 
Yet the informal economy can serve as a site for expe-
riential learning, adaptive problem-solving and inno-
vation-through-use,44 making it particularly valuable 
for the development of green skills. Education and in-
novation systems should therefore be designed to val-
idate and build upon informal learning, for instance, 
through the recognition of prior learning schemes. 
This helps workers gain recognition for skills acquired 
informally and allows them to more effectively tran-
sition into formal employment. Additionally, it can 
support them in upgrading their skills within existing 
roles and unlocking existing human capital.

Supporting youth upskilling is essential to harness 
the demographic dividend in developing regions. The 
demographic transition (see Section 2.5) is expand-
ing the young workforce in developing regions such 
as in Sub-Saharan Africa, creating a potential pool 
of talent that, if effectively aligned with national in-
dustrial strategies, can drive future industrialization. 
However, without adequate access to education, a 
growing young and active population risks becoming 
a socioeconomic burden. Instead of an opportunity, 
the youth bulge could turn into higher unemploy-
ment, compressed wages, and sluggish domestic 
demand and industrial production. Expanding access 
to free public education through schools and univer-
sities and aligning curricula with the urgent demands 
of the twin transition are an urgent policy imperative.

Coordinated investments, cross-sectoral partner-
ships and innovative delivery models are required to 
reach young people at scale, particularly those in the 
informal economy. Such coordination is essential to 
ensure that education, training and skills develop-
ment policies effectively translate into tangible out-
comes for the workforce. India’s skills development 
mission illustrates an example of an initiative that 
integrates these dimensions to better prepare the 
workforce for the future (Box 3.2).
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Box 3.2 India: Skill development in the renewable 
energy sector

Under the Government of India’s Skill India Mission 
(SIM), the Ministry of Skill Development and 
Entrepreneurship has led a nationwide effort to skill, 
reskill and upskill workers by establishing an exten-
sive network of training centres. 

To align skill development with the country’s am-
bitious energy and climate targets, the government 
created the Skill Council for Green Jobs (SCGJ) – a sec-
tor-specific body under SIM collaborating closely with 
industry to develop national occupational standards, 
certification frameworks and training curricula. These 
initiatives cover a wide range of roles, including solar 
photovoltaic installers, wind turbine technicians, en-
ergy auditors and biomass system operators. 

Key features of the programme include: 

	y Customized green skills training delivered through 
industrial training institutes, polytechnics and pri-
vate training providers. 

	y Industry partnerships to ensure employability and 
job placement in solar, wind and energy efficiency 
projects. 

	y Recognition of prior learning to upskill workers al-
ready active in informal green jobs. 

As of 2023, over 100,000 individuals had been trained 
in green job roles through the SCGJ-accredited pro-
grammes, contributing directly to India’s energy tran-
sition and employment generation objectives. 
Source: UNIDO elaboration based on Kraemer-Mbula (2025).

3.5 MASTERING THE NEW TECHNOLOGIES
To compete in a rapidly changing industrial land-
scape, developing countries must build the capacity 
to absorb and master the digital and green tech-
nologies that will drive future economic growth.45 
Leveraging new technologies requires the strength-
ening of domestic industrial ecosystems. The suc-
cessful adoption and diffusion of advanced digital 
production technologies hinges on coordinated ef-
forts across a wide range of actors, including firms, 
universities and government agencies. Ecosystems 
provide the infrastructure, skills, networks and ca-
pabilities needed to turn technological potential 
into industrial growth. 

The performance of industrial ecosystems can be 
assessed by the level of innovative efforts and their 
resulting outcomes. R&D expenditure serves as a 
key indicator of innovative effort, capturing the re-
sources that various actors an ecosystem, including 
firms and public research institutions, allocate to 
innovation. However, investment in R&D alone is 
not sufficient, as a significant share of this invest-
ment may not result in successful outcomes. What 
ultimately matters is the effectiveness with which 
R&D is translated into tangible outputs. A common 
proxy for such outputs is the number and quality of 
patents, which provide an indication of the devel-
opment of new technologies and, by extension, the 
ecosystem’s capacity to generate commercially and 
socially valuable innovations.

Across both indicators, developing countries are fall-
ing behind. On average, and relative to each group’s 
gross domestic product (GDP) (see Figure 3.4, Panel 
A), developing countries spend about 20 per cent of 
the amount that advanced countries invest in R&D. 
In most regions, this gap has increased in the last 25 
years. The other side of the coin is that the propensity 
to innovate (that is, to file new patents) is much lower 
in industrial firms in developing countries compared 
to those in high-income industrial economies. Among 
developing regions, only East Asia and the Pacific 
perform above the global average, primarily driven 
by China.

Supporting technological innovation in the manufac-
turing sector generates positive spillovers across the 
wider economy. As a key engine of scientific progress, 
manufacturing drives innovation well beyond its own 
boundaries. Recent evidence indicates that industrial 
firms account for six out of every ten global patent 
applications for climate change mitigation technolo-
gies. A similar pattern is observed in digital technol-
ogies, where the manufacturing sector contributes 65 
per cent of global patents.46 

The adoption of technology in manufacturing also 
generates spillovers. In advanced economies, the 
introduction of industrial robots by manufacturing 
firms has been associated with employment growth 
in non-manufacturing industries.47 Participation in 
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GVCs can amplify technology diffusion and facilitate 
access to higher-quality capital and intermediate 
goods while strengthening inter-firm collaboration.48 
Supporting the adoption of new technologies is par-
ticularly critical in developing economies, especially 
when manufacturing firms focus on innovation that 
are new to the firm or the market, driven by the ab-
sorption and imitation of foreign technologies, and 
complemented by domestic learning efforts. 49 

Spillovers are becoming increasingly significant as 
new digital technologies reshape the boundaries 
between manufacturing and the rest of the economy. 
As digital technologies become more integrated, they 
become increasingly dependent on components from 
a wide range of industries. AI, for instance, requires 
both hardware (chips and data centres) and intan-
gibles (software to operate). These inputs originate 
from both the manufacturing and services sectors 
such as programming.50 The same observation applies 
to EV production, which relies on a complex web of 
suppliers spanning from customer relationship man-
agement to software development. As servification 

advances, spillovers between sectors deepen. As 
discussed in Chapter 2 (Section 2.5), knowledge gen-
erated in manufacturing is also increasingly spilling 
over and expanding into agriculture. 

Strengthening the functioning of industrial ecosys-
tems requires enhancing both innovation and ab-
sorptive capacity through coordinated, cross-cutting 
policy action. This implies strengthening the founda-
tions of ecosystems, namely skills, infrastructure and 
institutions, while fostering strong linkages between 
firms, universities and the public sector. Research 
institutions in key technological domains need to be 
strengthened. Encouraging collaboration between uni-
versities and the private sector is central to facilitat-
ing the translation of R&D into market products. This 
is particularly critical in many developing countries, 
where research is largely publicly funded but rarely 
commercialized. Enhancing stakeholder engagement 
is equally crucial to building trust, aligning objectives 
and promoting collaboration across the innovation 
ecosystem.51 Finally, establishing AI-driven digital in-
novation hubs and smart manufacturing centres of 

CHAPTER 3

Figure 3.4 Developing countries have weak industrial innovation ecosystems
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excellence can accelerate the adoption of emerging 
technologies, enhance competitiveness and drive 
technological upgrading. 

Developing industrial clusters can enhance local 
innovation capacity, while targeted support for 
startups can foster more innovative ecosystems. 
Young innovative startups play a critical role in the 
development of new technologies. Recent exam-
ples include the electronics ecosystem in Europe, 
where major firms are partnering with startups to 
co-develop sustainable solutions, while industry 
associations are fostering partnerships to integrate 
new sustainability technologies into semiconductor 
operations.52 For developing economies, expanding 
support for young innovative startups may offer a 
strategic pathway to translate public research into 
market-driven solutions.53 

Effective mechanisms for technology transfer both 
within and across sectors are essential to ensure the 
widespread adoption of new technologies through-
out the economy. Policies that incentivize R&D 

investment can support this process, while aware-
ness-raising initiatives, such as conferences, advisory 
services and networking events, can help firms, par-
ticularly small and medium enterprises (SMEs), rec-
ognize the potential of digital technologies. To close 
gaps in technological capacity, governments should 
invest in training, reskilling and technical assistance. 
Institutions such as innovation agencies and devel-
opment banks play a central role in implementing 
these tools and creating an enabling framework. 
From the production perspective, technology transfer 
agreements and joint ventures can further support 
diffusion. From the adoption perspective, policy tools 
such as grants, tax reduction schemes, advisory ser-
vices, as well as demonstrations and pilots for new 
technologies are crucial to ensure that firms, par-
ticularly micro-, small and medium-sized enterprises 
(MSMEs), can effectively adopt new technologies and 
modernize their equipment (see Box 3.3). 

BUILDING FUTURE-READY INDUSTRIES

Box 3.3 Brazil: Supporting industrial ecosystems 
to boost firms’ competitiveness

Launched in 2016 and significantly expanded in 2023, 
Brasil Mais Produtivo is Brazil’s flagship initiative to 
boost the productivity, competitiveness and digital 
maturity of MSMEs across industry, commerce and 
services. Coordinated by the Ministry of Development, 
Industry, Trade and Services, the programme is imple-
mented through a wide network of partners, includ-
ing SEBRAE, SENAI, ABDI, EMBRAPII, BNDES and FINEP.

The programme combines low-cost, high-impact con-
sultancy and training services with a national digital 
platform for productivity enhancement. Participating 
firms receive tailored diagnostics and technical as-
sistance in areas such as lean manufacturing, energy 
efficiency, innovation management and digitaliza-
tion. Support is provided and segmented by sector. 
Industrial MSMEs benefit from hands-on consultancy 
provided by SENAI, while commerce and service firms 
are supported through SEBRAE’s network of local in-
novation agents. 

The initiative also includes subsidies to facilitate 
technology adoption. Micro and small industrial 
firms receive fully subsidized consultancy, while 
medium-sized firms benefit from up to 70 per cent 
coverage of consultancy costs. In the services sector, 
firms receive guidance on process improvements and 
may claim reimbursements of BRL 2,000 (USD 400) for 
digital tools.

Following a successful pilot (2016 to 2018), which 
achieved average productivity gains of over 50 per 
cent among 3,000 industrial MSMEs, the revamped 
programme aims to reach 200,000 firms and deliver 
over 90,000 consultancy engagements by 2027. In 
São Paulo alone, an early version of the programme 
(named Jornada de Transformação Digital) served 
around 18,000 firms and delivered over 700 industrial 
consultancies.

Brasil Mais Produtivo is a cornerstone of Brazil’s Nova 
Indústria Brasil industrial strategy (2024 to 2033), and 
serves as the primary vehicle for Mission 4: Digital 
Transformation of Industry. The programme aligns 
with broader efforts to modernize Brazil’s produc-
tive base, enhance energy and resource efficiency, 
and foster innovation-driven growth among smaller 
firms. Its scale, institutional coordination and cost-ef-
fectiveness makes it a compelling model for other 
emerging economies seeking to upgrade their MSMEs’ 
competitiveness.
Source: Labrunie et al. (2025), policy brief produced for the IDR 2026. 
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Amid growing uncertainty in global trade, regional 
integration can serve as a catalyst for industrial de-
velopment. Escalating trade tensions and the ongo-
ing decoupling between the United States and China 
(see Section 2.4) introduce new risks to export-led 
industrialization strategies. As advanced econo-
mies pursue greater self-reliance, many developing 
countries risk being excluded from GVCs. In this 
context, South-South trade and regional integration 
offer a key alternative. By reducing dependence on 
extra-regional markets and buffering against exter-
nal shocks, regional integration can boost resilience.

If ongoing trade tensions persist, the future of industri-
alization will increasingly hinge on regional rather than 
global market integration. This trend is already evident, 
as intra-regional trade is growing faster than total global 
trade.54 Given that much of this trade occurs within 
cross-border supply chains, the relevance of regional 
value chains (RVCs) is likely to grow. Embedding pro-
duction networks in a regional context allows countries 
to leverage geographic proximity, shared infrastruc-
ture and cultural affinities that facilitate coordination 
and investment. This has proven a key stepping stone 
in several cases towards full integration into GVCs.55 

RVCs can offer opportunities to strengthen industrial 
capabilities and enhance international competitive-
ness. In many developing countries, limited domestic 
market size and a low level of income create serious 
constraints to industrialization. Regional trade can 
help address this bottleneck by increasing market 
size, stimulating effective demand and enabling 
economies of scale, vertical integration and horizon-
tal specialization.56 Moreover, neighbouring countries 
often share similar consumer preferences, regula-
tions, standards and production technologies, which 
can lower transaction costs. By integrating produc-
tion and markets regionally, countries can unlock new 
avenues for industrial expansion that are difficult to 
realize through domestic efforts alone.

Beyond market access, regional integration can also 
facilitate technology transfer and foster knowledge 
spillovers. When firms engage in cross-border pro-
duction networks, particularly as suppliers to mul-
tinational enterprises (MNEs), they are frequently 
exposed to higher production standards, improved 
managerial practices and new technologies. Recent 
empirical evidence highlights the productivity gains 
associated with firm-to-firm linkages with regional 
MNCs.57 These interactions can serve as important 
channels for capacity development and upgrading, 
especially for firms in smaller economies that might 
otherwise lack access to such learning opportunities.

By reducing exposure to disruptions in global trade, 
RVCs can strengthen industrial resilience. Since RVCs 
rely on partners in close geographic proximity, they 
are generally less vulnerable to shocks that can af-
fect long-distance supply chains, such as those ex-
perienced during the COVID-19 pandemic or the 2021 
Suez Canal obstruction.58 These events exposed the 
fragility of GVCs that depend heavily on a small num-
ber of distant suppliers or involve complex logistical 
routes. In contrast, regional production networks 
benefit from shorter transport distances and greater 
regulatory and market alignment, which enhances 
coordination and adaptability in times of crisis and 
helps to maintain production continuity.

Despite their growing relevance, industrial RVCs 
remain limited in developing countries. The latest 
available data on manufacturing trade indicate that in-
tra-regional trade between developing countries typi-
cally accounts for less than 15 per cent of total trade, 
flagging a generally low level of regional integration 
(Figure 3.5). Even in regions with higher shares of in-
tra-regional trade, some of it is driven by demand from 
extra-regional markets. By contrast, intra-regional 
trade in regions with predominantly high-income in-
dustrial economies (such as Western Europe) accounts 
for more than 25 per cent of total manufacturing trade. 

CHAPTER 3

3.6 COORDINATING INDUSTRIAL EFFORTS AT THE 
REGIONAL LEVEL

RVCs are production networks led by major firms within a specific region. 
These lead firms source a large share of their inputs from local suppliers, 
ensuring value is added locally. While the final products are often sold 
within the region, they can also be exported to international markets.

Source: UNIDO elaboration based on Kozul-Wright and Fortunato (2019).

What are 
RVCs?
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The pace of regional integration has varied across 
developing regions in recent years. Some regions are 
integrating faster than others. Western Asia is the 
region with the fastest regional integration, with the 
share of regional trade in manufacturing rising by 40 
per cent between 2017 and 2023. This is followed by 
Africa with a 30 per cent increase. In Latin America and 
the Caribbean (LAC) and South Asia, participation in in-
tra-regional trade has declined over the same period.

Unlocking stronger RVCs requires addressing the pol-
icy and institutional barriers that are limiting regional 
trade. One major obstacle is the persistence of tariff 
and non-tariff barriers, which hamper the smooth 
flow of goods and investment across borders and 
constrain the development of integrated networks. 
In this context, comprehensive trade agreements are 
critical for fostering regional industrial integration. 
What matters is not only having trade agreements in 
place, but how enforceable and how effective these 
agreements are. Recent empirical evidence suggests 
that agreements that extend beyond tariff liberaliza-
tion, covering behind-the-border provisions such as 
the harmonization of competition policy, intellectual 
property (IP) rights, and investment protection, are 
more successful in supporting the growth of RVCs.59 

The low maturity of industrial ecosystems restricts 
the potential to strengthen industrial RVCs in de-
veloping regions. Many developing regions possess 
inadequate intra-regional infrastructure, which sig-
nificantly impedes the efficient movement of inter-
mediate and final goods (see Section 3.2), while weak 
national innovation systems restrict the capacity for 
local value addition. 

Existing industrial structures can limit regional inte-
gration among neighbouring developing countries. 
When regional partners produce similar goods, incen-
tives for trade are weakened, and competition tends to 
outweigh collaboration.60 Addressing this challenge re-
quires coordinated regional industrial policies aimed 
at diversifying regional specialization and creating 
productive complementarities. Regional cooperation 
plays an essential role in addressing these bottlenecks 
and fostering the development of RVCs.61 

Strategies for developing industrial RVCs must avoid 
creating core-periphery structures, where benefits 
concentrate in a few countries while others remain 
marginalized.62 Regional free trade agreements, such 
as the Southern Common Market (MERCOSUR) or the 
African Continental Free Trade Area (AfCFTA), are key 
to reducing trade barriers, but they should extend be-
yond tariff reductions to include provisions such as re-
gional content requirements and harmonized rules of 
origin, which can incentivize intra-regional sourcing.63 

Cooperation on investment is equally critical, par-
ticularly to channel capital flows towards infrastruc-
ture and underdeveloped areas. Establishing shared 
standards, such as harmonized regulatory frameworks, 
unified customs procedures and standardized data 
protocols, can reduce transaction costs and facilitate 
smoother cross-border operations. The creation of 
special economic zones across multiple countries can 
provide both physical and institutional platforms for 
RVCs to flourish, attract investment and encourage 
firm-level linkages in the region. Finally, establishing 
boards for regional planning and coordinating indus-
trial policy can foster productive complementarities 
and distribute gains more evenly across countries.

BUILDING FUTURE-READY INDUSTRIES

Figure 3.5 Intra-regional trade in manufacturing goods between developing countries remains low
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Source: UNIDO elaboration based on CEPII-BACI Database (Gaulier and Zignago, 2010). 



78  |   IDR26

PART A CHAPTER 3

Greening industrial ecosystems is essential for pro-
tecting the environment while ensuring the long-
term sustainability of industry. Achieving this tran-
sition requires countries to deploy and scale new 
technologies, processes and organizational models, 
both within factories and across the wider ecosystem 
that sustains them – from the energy grid to product 
design and recycling. Importantly, these efforts must 
be systemic. If, for instance, firms adopt green tech-
nologies and sustainable practices while continuing 
to rely on fossil-fuel-based electricity or the extrac-
tion of virgin materials, the overall impact of greening 
will remain limited. 

Despite recent progress, industrial ecosystems re-
main major contributors to global emissions.64 While 
developing economies have made substantial gains in 
renewable energy adoption and, on average, now con-
sume more renewable energy than advanced econo-
mies, they continue to lag behind in regions such as 
LAC and Western Asia (Figure 3.6). The manufacturing 
sector’s carbon footprint has also not improved, 
especially in developing countries. Accelerating the 
green transition will require countries to step up 

their decarbonization efforts and reduce material use 
through the adoption of circular economy practices in 
manufacturing industries. 

Greening industrial ecosystems requires coordinated 
action on three interrelated and equally important 
fronts. First, decarbonizing power generation is es-
sential: industrial ecosystems should be powered by 
renewable energy. Other emerging innovations, such 
as alternative and sustainable fuels and green feed-
stock, play an important role as well. Second, emis-
sions accounting and greater circularity should be in-
troduced throughout production networks. Industrial 
ecosystems are built on dense supply chains, which 
should strive towards greater accountability and cli-
mate alignment through emissions reporting. Supply 
chains can also become more circular by keeping mate-
rial inputs in use for longer periods through recycling, 
while regulating product design to extend products’ 
lifecycles to facilitate remanufacturing and recycling. 
Finally, manufacturing processes must become more 
material- and energy-efficient through the adoption of 
advanced technologies, improved management prac-
tices and adherence to higher standards. 

3.7 GREENING INDUSTRIAL ECOSYSTEMS 

Figure 3.6 Developing countries are leading in renewable energy use, but lag behind in industrial material efficiency
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Decarbonizing power generation requires the de-
ployment of clean and renewable energy technolo-
gies at scale. With international support, developing 
countries can leverage the rapid global diffusion of 
solar and wind energy. To green the energy sector, 
countries should adopt both new and established 
technologies tailored to local production conditions. 
These may include low-emission hydrogen, bioenergy, 
small hydropower and geothermal energy, depending 
on the country’s characteristics and natural endow-
ments.65 There is also a need to scale-up long-dura-
tion energy storage solutions to support firms’ use of 
renewable electricity for industrial electrification, the 
decarbonization of low- and medium-temperature 
industrial processes, and to maintain the reliability of 
low-carbon electricity. 

Digitalization can support the decarbonization of 
power generation in developing countries. Countries 
should capitalize on the synergies between renew-
able energy generation and digital technologies 
to optimize the operations of both traditional as 
well as mini-grids.66 This is particularly important 
in rural areas, which remain underserved by the 
grid, and where renewable-powered mini-grids can 
support industrial activities such as food process-
ing. Additionally, combining digital innovations 
with mall-scale energy deployment to enable new 
models of green energy provision.67 When designing 
mini-grid frameworks, policymakers must carefully 
balance trade-offs between government control, 
fiscal costs and affordability, as no single delivery 
model can fully achieve all three objectives.68

Decarbonization can be further advanced by scaling 
up emissions accounting and reporting across supply 
chains. Supply chains are often highly complex, with 
fragmented emissions accounting practices and in-
consistent definitions and boundaries that limit com-
parability.69 Moving towards harmonized emissions 
standards, interoperable data systems, and shared 
primary emissions data across supply tiers will en-
able more accurate reporting, enhance comparability 
and create stronger incentives for suppliers to out-
perform industry averages.70 Industries in developing 
countries must be supported in their shift towards 
more robust and harmonized emissions accounting 
standards, to drive decarbonization, support credible 
low-carbon markets and align with climate policies.

Decarbonization is not only essential for greening 
industrial ecosystems but can also unlock opportu-
nities for industrial development, depending on a 
country’s technological capacity. In established value 
chains such as solar and wind power, countries with 
growing clean energy demand can leverage public 
procurement to foster the development of domestic 
clean-tech manufacturing capabilities. In emerging 

value chains, such as green hydrogen, countries can 
take advantage of their natural endowments to attract 
investment and secure a competitive edge as markets 
evolve.71 Pilot projects and international research col-
laborations can further support the development of 
green hydrogen value chains.72

Achieving circularity requires measures that extend 
the lifecycle of manufacturing inputs and prioritize 
waste management strategies, such as reuse and 
remanufacturing. Recycling is used only after these 
options have been exhausted. Evidence shows that 
firm-level efforts alone are insufficient; a circular 
economy demands ecosystem-wide policy interven-
tions.73 From the input perspective, countries can in-
centivize reuse, remanufacturing and recycling, with 
extended producer responsibility regulations playing 
a critical role in improving the circularity of industrial 
ecosystems.74 Fiscal incentives also play an important 
role. For example, governments can phase out subsi-
dies and increase taxes on virgin raw materials while 
reducing taxes on alternative materials and products, 
making circular alternatives more affordable.75

From the output perspective, countries should imple-
ment regulations that promote product design to min-
imize waste and pollution while extending products’ 
lifecycles. Well-designed extended producer respon-
sibility schemes and right-to-repair legislation can 
incentivize producers to create products suitable for 
reuse and recycling. These laws can also help counter 
planned obsolescence, the practice of designing 
products with a limited lifespan. Beyond regulation, 
demand-side instruments can further enhance the cir-
cularity of product design. Governments can adopt a 
lifecycle approach in public procurement by favouring 
products that are efficient, durable, repairable, reus-
able and made with recycled or residual materials.76 
A mix of awareness campaigns, certification schemes, 
eco-labels and fiscal tools, ranging from tax exemptions 
to rebates, can also be introduced to build consumer 
trust, encourage consumption and raise the compet-
itiveness of product reuse and remanufacturing.77 

Increasing resource and energy efficiency in manu-
facturing is another critical building block for green-
ing industrial ecosystems. Technology standards and 
energy efficiency labels are among the most effective 
policy measures to achieve energy efficiency in indus-
try. Supporting firms in adopting energy management 
systems such as ISO 50001 can significantly enhance 
energy efficiency.78 In addition, resource efficient and 
cleaner production practices are a set of circular eco-
nomy practices that can help prevent or reduce solid 
waste and pollution generated during the extraction of 
raw materials, their processing into finished products 
and their distribution to consumers. Alongside energy   
efficiency and circular practices, renewable energy

BUILDING FUTURE-READY INDUSTRIES
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applications in manufacturing are a key element of 
green industrial ecosystems. Various manufacturing 
sectors are increasingly adopting technologies such 
as heat pumps, solar thermal systems and biomass as 
substitutes for fossil-based heat and power.

Bringing it all together, eco-industrial parks exemplify 
the greening of industrial ecosystems. Eco-industrial 
parks are strategic groupings of industries that cap-
italize on economies of scale by co-locating, sharing 
infrastructure and fostering collaboration among 
stakeholders. They integrate social, economic and 
environmental considerations into every aspect of 
location decisions, including site selection, planning, 
management and operations. Built around dedicated 
environmental and energy management systems, 
eco-industrial parks prioritize, among other actions, 
energy efficiency in industrial processes and shared 
services, integrating renewable or low-carbon sources 
and establishing networks for waste heat recovery.79 

Other key elements of green industrial ecosystems 
include the establishment of green industrial hubs, 
which are clusters focused on cleantech innovation 
and industry decarbonization, as well as hydrogen 
industrial clusters. 

These measures must be included in long-term plan-
ning, with specific targets for renewable energy, 
circularity, industrial energy efficiency, infrastruc-
tural development and international collaboration. 
Synergies between digital and green infrastructure 
are particularly important, as digital technologies can 
support renewable energy deployment and circular 
economy initiatives through resource monitoring, 
process optimization and supply chain transpar-
ency.80 Developing countries should also promote 
collaboration and knowledge sharing with advanced 
economies, while adapting external approaches to 
suit local contexts.

CHAPTER 3

3.8 FINANCING FUTURE INDUSTRIAL TRANSFORMATION 
The measures outlined in this chapter can only be re-
alized if countries have adequate financial resources. 
Achieving the Sustainable Development Goals (SDGs) 
requires an estimated USD 4 trillion in annual in-
vestment, up from USD 2.5 trillion in 2015, reflecting 
years of underinvestment and growing needs.81 For 
SDG 9, which focuses on industry and innovation, 
the funding gap is particularly severe. Infrastructure 
alone requires around USD 400 billion per year,82 
yet investment in industry, innovation and R&D has 
plummeted in recent years, making SDG 9 one of the 
most underfunded goals.83 At the same time, most de-
veloping countries lack sufficient domestic resources 
to adequately finance industrial policies. 

Limited public resources and high external debt are 
further constraining the fiscal space of developing 
countries. Debt servicing costs have increased in the 
wake of successive global shocks—from the COVID-19 
pandemic to heightened geopolitical tensions—that 
have tightened macroeconomic conditions world-
wide. The share of countries classified as being in 
debt distress or at high risk of it is growing, and now 
includes nearly 40 per cent of developing countries 
(Figure 3.7). Even countries not formally classified as 
being in debt distress face elevated borrowing costs 
and limited fiscal capacity, restricting their ability to 
make the long-term investments needed to advance 
industrial development.84

Figure 3.7 A significant share of developing 
countries is in, or at high risk of, debt distress
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Given these constraints, prioritizing the financing of 
industrial development is essential. Industrialization 
not only reduces poverty and improves living stand-
ards, it also strengthens a country’s capacity for do-
mestic resource mobilization. As workers transition 
from informal to formal employment, governments 
can expand their tax base, while industrial growth 
boosts production and export capacity, raising na-
tional income and foreign exchange earnings. This 
accumulation of domestic resources can create a 
virtuous cycle, enabling reinvestment in critical 
development priorities such as infrastructure, educa-
tion, healthcare and climate adaptation. Fintech offers 
new opportunities to mobilize domestic savings and 
channel them into productive industrial activities.85

Industrial development is inherently capital-inten-
sive, long-term and high-risk, making financing a cen-
tral challenge. Securing adequate funding requires 
not only stable financial resources but also financial 
instruments tailored to the unique needs of indus-
trial planning, infrastructure investment and working 
capital cycles. Historically, domestic development 
banks have played a crucial role in supporting late-
comer countries by providing long-term financing to 
industrial firms.86 Today, development banks remain a 
cornerstone of industrial development.87 

In addition, industrial development can leverage both 
traditional and innovative sources of finance, each 
offering distinct advantages and limitations. Since 
public resources remain strained, overseas develop-
ment assistance and foreign direct investment (FDI) 
remain critical complementary sources of funding. A 
decline in either could considerably slow or even re-
verse industrial progress in lower-income countries. 
Despite its slowdown since the Great Recession, FDI 
continues to play a central role in financing industrial 
development.88 However, it remains inherently selec-
tive, cyclical and profit-driven, often bypassing the 
countries most in need of industrial investment.

While still modest in scale, blended finance holds sig-
nificant potential to become a key driver of industrial 
development in the future. To date, its growth has been 
limited by complex deal structuring, a narrow pipeline 
of bankable projects and low investor risk appetite. 
Yet, blended finance can advance early-stage indus-
trial projects, frontier technologies and investment in 
less-developed markets by mobilizing private capital, 

which is the largest source of global financial assets.89 
Its catalytic role in sustainable industrial develop-
ment could expand through more targeted de-risking 
instruments, stronger coordination mechanisms, 
enhanced public-private partnerships and closer 
alignment with cost-cutting innovations.90  Investment 
promotion agencies and ministries can also build 
capacity to prepare projects, standardize contracts 
and collaborate more effectively with development 
finance institutions. Other instruments include green 
bonds, insurance, guarantee schemes and sovereign 
development funds which, unlike traditional sovereign 
wealth funds, invest domestically to generate both 
financial returns and socioeconomic development.

Looking ahead, as global priorities shift and the aid 
landscape continues to evolve, developing countries 
will need to strengthen domestic resource mobi-
lization and attract a more diversified mix of cap-
ital. While aid will remain important for emergency 
response and capacity development, it is not suffi-
cient to drive structural transformation. Industrial 
development, driven by domestic savings, entre-
preneurial reinvestment, commercial credit, public 
investment in infrastructure and enterprise support, 
can help break the cycle of aid dependency and spur 
long-term economic growth. To achieve this, financ-
ing tools must be better aligned with the needs of 
industrial transformation. This means providing 
patient, risk-tolerant capital and flexible financing 
instruments that can support long-term investment. 
Without policy reforms to strengthen the business 
environment, such as sound macroeconomic policies, 
domestic capital will continue to seek safer destina-
tions for investment.

To maximize these benefits, investments in sustaina-
ble industrial transformation must be large in scale, 
strategically targeted and effectively coordinated 
between the public and private sectors. At the same 
time, systemic reform of the international financial 
architecture is urgently needed. Among others, such 
reform should aim to reduce the high cost of debt 
and the risk of debt distress, while expanding access 
to affordable, long-term financing for sustainable 
development and supporting macroeconomic stabil-
ity. More broadly, it should seek to expand the fiscal 
space of developing countries, enabling them to ade-
quately finance industrial policies and build resilient, 
future-ready industrial ecosystems.

BUILDING FUTURE-READY INDUSTRIES
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4.1   Actions for sustainable, future-ready industries

4.2  The industrialization push in developing countries

4.3  The clean energy and just industrialization push 
towards a sustainable future

4.4  Key priorities for global action

CHAPTER 4 SHIFTING COURSE 
TOWARDS A SUSTAINABLE FUTURE 



Building future-ready industrial ecosystems in developing countries is 
crucial to shifting the global trajectory towards a more sustainable and 
inclusive future. Projections of alternative development pathways, where 
developing countries take decisive action to strengthen the seven key 
areas outlined in the previous chapter, supported by international efforts 
to advance sustainability and equity alongside industrial growth reveal a 
far brighter outlook than the current trajectory. A clean energy and just 
industrialization push in developing countries could lift over half a billion 
people out of poverty by 2050, including 150 million escaping extreme 
poverty. It could also reduce global CO₂ emissions and lead to over 50 
million fewer people suffering from hunger and malnutrition. Developing 
countries could regain ground in global manufacturing, narrowing the gap 
with the technological frontier. Achieving this vision, however, requires 
global solidarity in three priority areas: (i) building fair and sustainable 
supply chains; (ii) mitigating climate breakdown through renewable energy, 
clean technology and circularity; and (iii) reducing poverty and hunger by 
boosting manufacturing productivity, creating quality jobs, and promoting 
inclusive, sustainable agro-industrialization.

Jeffrey Sachs
“Solutions to the great sustainable development challenges must be pursued not only at the 
national level but also at the regional and global levels. No country can efficiently decarbonize 
by itself. An efficient net-zero energy system should also be pursued through regional-scale 
infrastructure and long-term strategic planning at the regional level. Regional strategies and 
cooperation also play a vital role in achieving economies of scale in research and development. 
My advice to all countries is to get along with your neighbours! Regional-scale cooperation and 
global cooperation across regions is our real path to success.”

Director of the Center for 
Sustainable Development at 
Columbia University
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The current development path is not set in stone: ac-
tions taken today can shape future trajectories and 
guide the world towards a better future. A business-
as-usual path is only one possibility, extrapolating 
today’s trends and policy choices into tomorrow. 
Deliberate action, however, can markedly alter this 
trajectory. The direction countries take in the coming 
decades will depend on the choices they make today. 
Decisions regarding infrastructure, skills develop-
ment, governance and trade can either entrench the 
status quo or shift countries’ path towards a more 
inclusive, productive and sustainable future. 

The implications of industrialization for developing 
economies are clear. Ensuring well-functioning in-
dustrial ecosystems requires continued investment 
in enabling infrastructure, ranging from robust trans-
port networks to renewable energy systems, connec-
tivity and cybersecurity. Equally important is prior-
itizing education and training systems that include 
digital and green skills. Supporting lifelong learning, 
apprenticeships, flexible training pathways and rec-
ognition of previous learning schemes can go a long 
way in preparing the future workforce for the labour 
market’s transformation. 

Manufacturing must remain at the centre of develop-
ment strategies. The development and adoption of 
new technologies in manufacturing can unlock pro-
ductivity gains and competitiveness, generate sub-
stantial spillovers to the rest of the economy—from 
services to agriculture—and create employment op-
portunities in the long run. Strengthening industrial 

ecosystems requires support for public research 
institutions, fostering multi-stakeholder dialogue, 
and designing effective mechanisms for technol-
ogy transfer and diffusion. Supporting startups can 
foster more innovative industrial ecosystems, while 
targeted support for micro-, small and medium-sized 
enterprises (MSMEs) can unlock industrial moderni-
zation and upgrading.  

Shifting trajectories in industry also requires a clean, 
fair and inclusive energy transition. Future industrial 
ecosystems must be powered by renewable energy 
and underpinned by innovations that reduce emis-
sions in hard-to-abate industries. Circularity and 
efficient resource and material use are equally im-
portant priorities. Active labour market policies and 
social protection need to be strengthened to ensure 
greater gender equality and to protect workers at risk 
of technological displacement.

This chapter explores two different scenarios to de-
termine the impact of the trends described above. 
The industrialization push scenario considers what 
developing countries could achieve by collectively pur-
suing an ambitious, coordinated effort to accelerate 
industrial development. The clean energy and just in-
dustrialization push scenario goes one step further by 
embedding sustainability and equity as explicit goals 
alongside rapid industrialization. These scenarios 
are modelled using Denver University’s International 
Futures (IFs) model, allowing simulations of long-term 
socioeconomic and environmental outcomes under 
alternative sets of interventions (Figure 4.1).

4.1 ACTIONS FOR SUSTAINABLE, FUTURE-READY INDUSTRIES

Figure 4.1 Analysing alternative future scenarios
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The scenarios are built by simulating a series of in-
terventions across all developing countries that have 
yet to fully industrialize. For this, interventions are 
applied to economies that are not currently classified 
as high-income industrial economies (HIIEs) and in 
which the share of manufacturing value added (MVA) 
in gross domestic product (GDP) is below 25 per cent. 
This set of criteria targets countries with both the 
need and the potential for further industrialization. 
For these countries, industrialization remains a crit-
ical pathway to job creation, economic upgrading 
and sustainable growth. Throughout the rest of this 
chapter, this group of countries is referred to as “in-
tervened countries”.1

The interventions modelled in these scenarios are 
grounded directly on the enabling conditions and 
policy priorities discussed in Chapter 3. Building on 
the areas identified as fundamental for governments 
to prepare their industries for the future, the sce-
narios illustrate how specific actions could influence 
long-term outcomes. To structure the analysis, inter-
ventions have been grouped into four clusters:2

1.	 Direct interventions in the manufacturing sector 
focus on expanding productive capacity and en-
hancing industry competitiveness. They capture 
policies that directly target the sector’s perfor-
mance, such as stimulating productive investment 
and scaling up industrial capital. Together, these 
measures represent a deliberate effort to deepen 
the country’s manufacturing capabilities and ac-
celerate structural transformation.

2.	 Interventions to strengthen the entire industrial 
ecosystem focus on the broader conditions that 
enable the manufacturing sector to flourish. This 
cluster includes measures that address systemic 
enablers highlighted in Chapter 3, namely: 

a.	 Infrastructure: ensuring reliable transport, en-
ergy and digital connectivity.

b.	Institutions: strengthening governance, regula-
tion and the rule of law.

c.	 Skills: expanding access to quality education 
and vocational training.

d.	Technology: enhancing research and develop-
ment (R&D) capacity and the diffusion of new 
technologies.

e.	Trade: increasing participation in global markets 
and value chains.

f.	 Investment: mobilizing public and private re-
sources for productive transformation.

3.	 Interventions to support the green transition en-
sure that industrial expansion aligns with global 
climate objectives. This cluster includes measures 
to decarbonize production and energy systems, 
such as accelerating the deployment of renewable 
energy, improving energy efficiency and phasing 
out coal dependence.

4.	 Interventions to make the transition fairer aim to 
ensure that the benefits of industrialization are 
shared broadly. This cluster includes measures to 
promote gender equality in the workforce, expand 
welfare transfers and social protection and reduce 
informality.

All of these interventions require substantial finan-
cial resources. Securing these resources entails im-
provements in domestic resource mobilization and 
international financial reforms to reduce the high 
cost of debt for developing countries and mitigate 
the risk of debt distress, while expanding access to 
affordable, long-term capital for inclusive and sus-
tainable industrial development. 

4.2 THE INDUSTRIALIZATION PUSH IN DEVELOPING 
COUNTRIES
The first alternative scenario, the industrialization 
push, explores the potential outcomes if developing 
countries collectively pursue a shift towards a more 
dynamic industrial future. Focusing on the first two 
clusters of interventions, this scenario simulates a 
future in which developing country governments si-
multaneously address the most critical constraints 
to industrial development. In this scenario, govern-
ments act boldly to remove structural bottlenecks 
and enable industrial upgrading by investing in hu-
man capital, strengthening institutions, expanding 
infrastructure, promoting exports and innovation and 
attracting productive investment (Table 4.1).

Taken together, these interventions will significantly 
improve developing countries’ industrial perfor-
mance by 2050. The immediate results of this scenario 
are illustrated through the trajectory of intervened 
countries alongside the three indicators presented in 
Chapter 1 to characterize the future industrial land-
scape. Compared with the current path trajectory, the 
industrialization push scenario shows a significant 
increase in intervened countries’ average industrial 
intensity, with a simultaneously strong reduction in 
the productivity gap (Figure 4.2). 
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Table 4.1 Industrialization push in developing 
countries

Scenario Narrative

Industrial 
push 

In this scenario, developing countries 
achieve widespread and sustained 
industrialization by prioritizing man-
ufacturing-led growth and expanding 
their share of global manufacturing 
exports.  Governments  implement 
strategies to build an enabling envi-
ronment by investing heavily in hu-
man capital, stronger governance and 
institutions, upgraded infrastructure 
and enhanced research and inno-
vation. These interventions reduce 
barriers to industrial activity, boost 
productivity and attract foreign direct 
investment, complementing domestic 
resources and accelerating technol-
ogy transfer. As a result, industries 
flourish, job creation rises and eco-
nomic diversification deepens, laying 
the foundation for more resilient and 
inclusive development.

An industrialization push would markedly enhance 
developing countries’ position in the global industrial 
landscape. The industrial intensity indicator, which 
captures the relationship between a country’s share 
of global industrial production and its share of world 
population, presents a significant leap forward under 
this scenario (Figure 4.2, Panel A). As discussed in 
Chapter 1, most developing regions currently exhibit 
industrial intensity far below parity. Under the cur-
rent path, structural imbalances persist and by 2050, 
the average industrial intensity index for developing 
countries would only increase modestly, from the cur-
rent value of 29 per cent to 39 per cent. In contrast, 
under the industrialization push scenario, the index 
would increase to 61 per cent by 2050, effectively dou-
bling the current level. This represents a shift towards 
a more balanced industrial landscape, in which de-
veloping countries obtain a share of global manufac-
turing output that is more closely aligned with their 
demographic population.

Stronger industrial intensity in developing countries 
is achieved with a significant reduction in technology 
gaps. Panel B of Figure 4.2 summarizes the results in 
terms of industrial sophistication and environmental 
sustainability, combining the industrial relative pro-
ductivity index (horizontal axis) and the industrial 

Figure 4.2 A shift towards stronger industrialization in developing countries
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PRODUCTIVITY AND ENVIRONMENTAL EFFICIENCYB

Note: Bars in Panel A show the average value for the industrial intensity index for the group of intervened countries during the reference years. 
Lines in Panel B show the average annual values of the industrial environmental efficiency index (vertical axis) and the industrial relative pro-
ductivity index (horizontal line) during the period of reference (2025–2050) under the two scenarios. Averages are weighted by each country’s 
share of total manufacturing value added (MVA) of the intervened group. The industrial intensity index is defined as the percentage ratio of the 
intervened countries’ share in global MVA and their share of world population. The industrial relative productivity index is defined as the per-
centage ratio of the intervened countries’ MVA per worker and high-income industrial economies’ (HIIEs) average. The industrial environmental 
efficiency index is defined as the percentage ratio of the intervened countries’ MVA per unit of CO₂ emissions and the average value of HIIEs.

Source: UNIDO elaboration based on Denver University’s Pardee Institute for International Futures (IFs) model. 
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environmental efficiency index (vertical axis). A pro-
cess of sustainable industrialization would imply 
higher industrial intensity as well as a simultaneous 
reduction of gaps along both dimensions of the figure, 
i.e. a movement in time towards the “northeastern” 
part of the figure. Under the current path, progress 
stalls after 2025, with only modest productivity gains 
and little improvement in environmental efficiency, 
leaving developing countries far behind the frontier. 
In contrast, under the industrialization push scenario, 
developing countries embark on a dynamic upward 
trajectory, with both indicators improving by 2050. 
However, the projected gains are stronger in pro-
ductivity than in environmental efficiency, suggest-
ing that while an industrial push can help close the 
technology gap, additional measures are needed to 
accelerate the greening of industrialization.

Positive industrial outcomes translate into substan-
tial socioeconomic gains. Under the industrial push 
scenario, poverty declines sharply, while incomes 
increase and hunger reduces (Figure 4.3). Compared 
with the current path, by 2050, 403 million fewer 
people are projected to live in poverty (under USD 
8.30/day), and 115 million fewer in extreme poverty 

(below USD 3.00/day). Africa alone accounts for 80 
per cent of the reduction in extreme poverty, with 92 
million fewer people affected. The number of peo-
ple experiencing hunger also declines by 33 million 
people, with strong gains in Africa and Southern 
Asia. In economic terms, global GDP grows by 5.8 per 
cent, equivalent to USD 12.5 trillion in cumulative 
gains. Per capita incomes in developing countries 
rise to about USD 23,500 globally and USD 10,000 
in the intervened countries, representing increases 
of roughly 6 per cent and 22 per cent, respectively, 
compared with the current path.

Industrial development accelerates rapidly in the 
countries that need it most. In the group of inter-
vened countries, MVA increases by USD 6.9 trillion, a 
57 per cent jump compared with the current path. The 
average share of manufacturing in GDP also grows 
by 6 percentage points, reaching 24 per cent in 2050. 
In terms of employment, 124 million additional jobs 
are created in manufacturing, raising the share of 
industrial employment in total employment from 18 
per cent to 22 per cent. These results reflect not only 
faster industrial growth but also more inclusive par-
ticipation in the benefits of industrialization.

Figure 4.3 Projected outcomes in developing countries by 2050 under an industrialization push scenario 
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increase by over 
2% globally due to 
faster industrial 
expansion

• Manufacturing CO₂ 
emissions rise 
25% in the 
intervened 
countries

• MVA rises by 57% 
in intervened 
countries

• MVA reaches 24% 
of GDP; and 124 
million additional 
manufacturing 
jobs are created in 
intervened 
countries

• 5.8% higher global 
GDP, with USD 12.5 
trillion in 
cumulative gains

• GDP per capita 
grows 6% globally 
and 22% in 
intervened 
countries

Notes: Extreme poverty is measured by the number of people projected to be living under the USD 3.00 poverty line. Middle-income poverty 
is measured by the number of people projected to be living under the USD 8.30 poverty line. Food insecurity is measured by the population 
projected to be malnourished.

Source: UNIDO elaboration based on Denver University’s Pardee Institute for International Futures (IFs) model.
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Despite these socioeconomic gains, environmental 
outcomes remain unsustainable under the industri-
alization push scenario. Global CO₂ emissions rise by 
2.2 per cent compared with the current path, while 
emissions from manufacturing in the countries ex-
periencing industrial expansion increase by 25 per 
cent. While this reflects the energy intensity nature of 
industrial growth, it also highlights the risk of lock-in 
in carbon-intensive production models. Without a de-
cisive shift towards cleaner technologies, the gains in 
income and productivity could come at the expense 
of environmental sustainability.

A new wave of industrialization can drive inclusive 
growth, but only if it is guided by sustainability 
from the outset. The industrialization push scenario 
underscores that inclusive industrial development 
is achievable, but it must be accompanied by delib-
erate efforts to ensure green industrial processes. 
International support will be essential, whether 
through technology transfer and sustainable finance 
or institutional partnerships and policy coherence. 
The path to sustainable development is not just about 
accelerating industrialization – it is about transform-
ing how industrialization is pursued.

4.3 THE CLEAN ENERGY AND JUST INDUSTRIALIZATION 
PUSH TOWARDS A SUSTAINABLE FUTURE
An uncoordinated industrialization push risks under-
mining global sustainability. If developing countries 
pursue the expansion of their industrial sector in an 
uncoordinated manner, the outcome may be neither 
environmentally sustainable nor socially inclusive. 
Industrial expansion without a clear direction can 
generate jobs and income, but at the cost of exac-
erbating climate change and deepening existing in-
equalities. Avoiding these pitfalls requires aligning 
industrial policies with environmental sustainability 
and social inclusion from the outset. Efforts must fo-
cus on shifting the direction of these efforts towards 
a green trajectory that leaves no country or popula-
tion behind. 

Achieving this requires strong international coordina-
tion and support. No country can transform its indus-
trial base alone. A global transition towards clean and 
inclusive industrialization depends on multilateral 
support through technology transfer, climate finance, 
knowledge sharing and fair rules in global trade and 
investment. Global coordination will be essential to 
ensure that industrial growth remains within plane-
tary boundaries.

The clean energy and just industrialization push rep-
resents the best-case scenario for both people and 
the planet. Building on the industrialization push 
(by similarly modelling a large-scale push towards 
industrialization in developing countries), this sce-
nario introduces targeted interventions that make 
the industrialization process compatible with plan-
etary boundaries, while ensuring fairness and social 
protection for all. These interventions focus on accel-
erating the green transition and making it fairer, com-
plemented by the measures already included in the 
industrialization push scenario related to expanding 
productive capacity in the manufacturing sector and 
strengthening the broader industrial ecosystem. 

Table 4.2 Clean energy and a just industrialization 
push in developing countries

Scenario Narrative

Clean energy 
and just in-
dustrialization 
push 

Achieving a just and inclusive 
industrial transformation by 
2050 requires not only acceler-
ating industrialization but also 
reshaping its direction. Being 
“just” means that industrial 
growth broadens opportuni-
ties and cushions vulnerable 
groups from the adjustments 
implied by the industrial trans-
formation; while being “inclu-
sive” ensures that all segments 
of society can participate and 
benefit from industrial growth. 
This scenario envisions an in-
dustrialization path that is 
both environmentally sustain-
able and socially fair. It ensures 
that new production capacity is 
powered by clean energy, that 
productivity gains are decou-
pled from emissions and the 
benefits of industrialization are 
more evenly distributed across 
society. The clean energy and 
just industrialization push sce-
nario not only accelerates in-
dustrial expansion, but also 
steers the transition towards 
green energy, low-emissions 
technologies and more equi-
table outcomes across gender 
and income levels.
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The clean energy and just industrialization push sce-
nario builds on the industrialization push and targets 
the same group of countries, but with a different 
focus. This scenario includes clean energy, reduced 
coal dependence and more inclusive labour mar-
kets. Key additions in this scenario include reducing 
electricity transmission losses, lowering the capital 
cost of renewable energy (especially solar and wind), 
disincentivizing coal production, expanding welfare 
transfers to vulnerable households and increasing 
female labour force participation. These measures 
reduce emissions, enhance access to reliable energy 
and increase social equity to mitigate the impacts of 
industrial transformation.

The results of this scenario confirm that aligning in-
dustrial policies with sustainability goals does not 
impede industrial progress but rather enhances it. 
In terms of industrial intensity, developing countries 
maintain the gains achieved under the industriali-
zation push scenario, with the index reaching 62 by 
2050, slightly higher than in the previous scenario 
(Figure 4.4). This demonstrates that integrating clean 
energy and social inclusion measures does not slow 
the expansion of manufacturing; rather, it supports a 
more resilient and balanced industrialization process.

This scenario illustrates that industrialization can 
advance at full speed while significantly decoupling 
growth from emissions, placing developing countries 
on a truly sustainable path. The benefits of the clean 
energy and just industrialization push are particularly 
evident when looking at the trajectory of industrial 
productivity and environmental efficiency. Compared 
with both the current path and the industrialization 
push scenario, the trajectory of intervened countries 
moves further towards the “northeast” part of the 
figure, reflecting simultaneous improvements in tech-
nological upgrading and environmental efficiency. 
Productivity continues to grow steadily, but is now 
accompanied by a much clearer improvement in en-
vironmental efficiency, driven by renewable energy 
deployment, reduced coal dependence and energy 
efficiency investments. 

A clean energy and just industrialization push would 
lift over half a billion people out of poverty by 2050. 
The scenario’s aggregated results show strong social 
benefits, particularly in poverty reduction. By 2050, 
525 million fewer people will live below the poverty 
line (USD 8.30/day) compared with the current path, 
and 155 million people will be lifted out of extreme 
poverty (USD 3.00/day). As in the industrialization
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Figure 4.4 Towards a stronger, fairer and greener industry in developing countries
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PRODUCTIVITY AND ENVIRONMENTAL EFFICIENCYB

Note: Bars in Panel A show the average value for the industrial intensity index for the group of intervened countries under the three scenarios 
for the year 2050. Lines in Panel B show the average annual values of the industrial environmental efficiency index (vertical axis) and the indus-
trial relative productivity index (horizontal line) during the period of reference (2025–2050) under the three scenarios. Averages are weighted 
by each country’s share of total manufacturing value added (MVA) of the intervened group. The industrial intensity index is defined as the 
percentage ratio of the intervened countries’ share in global MVA and their share of world population. The industrial relative productivity index 
is defined as the percentage ratio of the intervened countries’ MVA per worker and the average of high-income industrial economies (HIIEs). 
The industrial environmental efficiency index is defined as the percentage ratio of the intervened countries’ MVA per unit of CO₂ emissions 
and the average value of HIIEs.

Source: UNIDO elaboration based on Denver University’s Pardee Institute for International Futures (IFs) model.
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push scenario, Africa and Southern Asia account for 
the majority of this reduction, representing over 
three-quarters of the global decline in extreme 
poverty. Global hunger will also fall sharply, with 52 
million fewer people facing undernourishment, most 
of them in Africa (31 million) and Southern Asia (14 
million). These gains surpass those achieved in the 
industrialization push by an additional 122 million 
people lifted out of poverty and 19 million fewer fac-
ing hunger (Figure 4.5).  

Economic and industrial gains are also substantial 
under the clean energy and just industrialization 
push. Global GDP rises by 6.6 per cent compared with 
the current path and is 2.4 per cent higher than in the 
industrialization push scenario in the interevened 
group. Developing countries’ GDP per capita reaches 
USD 10,310 by 2050, representing a 25 per cent in-
crease over the baseline. The clean energy and just 
industrialization scenario also generates a cumu-
lative gain of USD 6.5 trillion in MVA for developing 
countries, a 60 per cent increase compared with the 

current path, and USD 422 billion more than in the 
industrialization push. The share of manufacturing in 
GDP rises by six percentage points, reaching 24 per 
cent by 2050, while employment expands to 152 mil-
lion additional manufacturing jobs (28 million more 
than in the industrialization push scenario). 

The results confirm that industrial growth can be de-
coupled from carbon emissions. At the global level, 
under this scenario, CO₂ emissions decline by 6 per 
cent relative to the current path, reversing the upward 
trend observed under the industrialization push. In 
the group of intervened developing countries, the 
decline is even more pronounced, with total CO₂ 
emissions falling by 9 per cent below the current path 
and 16.5 per cent below the industrialization push 
scenario. Despite industrial expansion, the global 
manufacturing-related emissions only increase by 3 
per cent above the current path. Additionally, global 
carbon emissions peak in 2038, two years earlier than 
under the current path, driven by reduced reliance on 
coal and faster deployment of renewables.

Figure 4.5 Projected outcomes in developing countries by 2050 under a clean energy and just industrialization 
push scenario
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• 19 million fewer 
people face 
undernourishment

• CO₂ emissions 
decrease by 8% 
globally

• Manufacturing CO₂ 
emissions fall by 
17% in the 
intervened countries

• MVA rises by 2.5% 
in the intervened 
countries and 
there are 28 
million more 
manufacturing 
jobs

• 2.4% higher GDP 
and GDP per 
capita in the 
intervened 
countries

Source: UNIDO elaboration based on Denver University’s Pardee Institute for International Futures (IFs) model.
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A green and inclusive industrialization path is possi-
ble, but only through decisive action. The clean energy 
and just industrialization push demonstrates that 
developing countries can pursue ambitious industrial 
development without compromising sustainability 
or equity. However, this trajectory will not happen 
automatically. It requires deliberate international 
support, a strong role for public institutions and co-
herent strategies that integrate climate and industrial 
policy. As the global economy approaches 2050, this 
represents the path with the greatest potential to de-
liver a fairer and more sustainable future for all.

Global solidarity and coordinated efforts are indis-
pensable. The megatrends reshaping the industrial 
landscape and the challenges they bring are global 
in nature and have an impact on all countries. While 
much can be achieved domestically, no country can 
secure a clean and just transition in isolation. At 
least three areas demand collective action: (i) making 
supply chains fairer and greener; (ii) limiting climate 
breakdown by accelerating the adoption of clean 
technologies and sustainable business practices; and 
(iii) strengthening international cooperation to eradi-
cate poverty and hunger.

While tomorrow’s manufacturing sector is likely to 
become more regional, supply chains will continue 
to span multiple borders – and so must the solutions 
to make them fair and sustainable. Participation 
in GVCs remains a powerful driver of industrial de-
velopment for countries that successfully enter 
and move up within them. Yet GVCs are also as-
sociated with unsustainable practices, including 
transport-related emissions and carbon leakages 
and inadequate protection for vulnerable workers, 
particularly in the lowest tiers of global production. 
Without global coordination on standards, moni-
toring and access to skills and technology, supply 
chains cannot be made truly sustainable or fair. 

The climate emergency is inherently global, but its 
burdens fall heaviest on those least responsible for 
it. While the impacts of climate change are universal, 
the responsibility, resources and capacity to respond 
to it are unevenly distributed. The international com-
munity has a special responsibility to ensure that all 
countries can access the technologies, finance and 
skills required for decarbonization. A clean and just 
transition will not be achieved by isolated national 
efforts, but through solidarity, knowledge sharing and 
a global commitment to fairness.

Finally, global coordination and solidarity are es-
sential to harness the potential of industrial devel-
opment for job creation and the transformation of 
food systems. The international community must 
support developing countries in strengthening their 
industrial ecosystems by, among others, facilitating 
the development and diffusion of new technologies 
across both the manufacturing and agriculture sec-
tors and by investing in quality infrastructure. At the 
same time, the international community must ensure 
that developing countries have the policy space to 
implement industrial policies that, in alignment with 
regional and global coordination efforts, can lift mil-
lions out of poverty and hunger.  

4.4.1 Supporting sustainable supply chains 

The transition from the current trajectory to a sus-
tainable scenario calls for global action to ensure 
that supply chains are both environmentally sustain-
able and socially inclusive. While GVCs are essential 
for trade and development, they are often associated 
with unsustainable practices. When left unchecked, 
these practices can exacerbate inequalities, under-
mine decent work conditions, and involve human 
rights violations such as child labour, forced labour 
and human trafficking. Compounding these issues, 
GVCs remain heavily dependent on unsustainable 
energy use, land use, lifestyles and patterns of pro-
duction and consumption. For instance, the supply 
chains of 157 large multinational enterprises (MNEs) 
alone account for 60 per cent of the world’s industrial 
carbon emissions.3

To achieve green industrialization, developing eco- 
nomies must upgrade their economic and production 
systems, mitigate environmental impacts, ensure 
decent work and move towards higher value added 
activities. Economic upgrading involves transitioning 
to higher value added activities and increasing value 
capture within the global production system, sup-
ported by skills development, investments in critical 
infrastructure and the transfer of technology and 
knowledge. Social upgrading focuses on promoting 
decent work and ensuring compliance with interna-
tional labour standards.4 Environmental upgrading en-
tails mitigating or preventing environmental damage 
and adhering to international environmental stand-
ards. This encompasses enhancing eco-efficiency, 
developing new, climate-friendly products and ser-
vices and improving environmental management. 

SHIFTING COURSE TOWARDS A SUSTAINABLE FUTURE
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In recent years, significant advances have been made 
in both mandatory and voluntary due diligence 
standards. The global governance framework for sus-
tainable supply chains is a complex web, ranging from 
legally binding multilateral instruments to a wide 
range of private voluntary sustainability standards. 
More recently, a wave of new mandatory due diligence 
legislation in several countries has aimed to improve 
the protection of both human rights and the envi-
ronment, enhance transparency for consumers and 
provide greater legal certainty for businesses. These 
measures can also benefit industrializing countries 
by encouraging better private sector practices and 
alignment with international standards.

Despite progress, sustainability measures may risk 
excluding producers in developing countries from 
supply chains. Power asymmetries between supply 
chain actors often shift costs and risks onto subcon-
tractors, producers and workers further down the 
supply chain.5 Hence, due diligence legislation may 
adversely affect small-scale suppliers, smallholder 
farmers and workers in industrializing countries, 
who may be unable to absorb the costs of certifica-
tion. Lead companies may respond by reducing their 
suppliers, favouring larger firms, or even disengaging 
from high-risk areas to avoid reputational and other 
costs. This could create a perverse shift in the market, 
with domestic or regional supply chains absorbing 
non-compliant suppliers, potentially intensifying mar-
ket concentration and informality in certain sectors.6

At the same time, the most vulnerable workers may 
see no improvements. Due diligence mechanisms 
often focus only on the first tier of supply chain, 
overlooking second- and third-tier suppliers where 
decent work deficits and human rights violations are 
most prevalent.7 Despite technological advancements, 
companies often lack effective traceability systems to 
assess suppliers’ sustainability performance beyond 
their direct suppliers, which limits transparency and 
accountability. Consequently, while due diligence 
can improve income and working conditions for for-
mal workers, these benefits rarely reach irregular or 
lower-tier workers. This highlights the limited reach 
and effectiveness of current legislation and the need 
to extend protection to the supply chains’ most vul-
nerable segments.

The transition towards fair and sustainable GVCs re-
quires a more equitable distribution of value and a 
reduction of environmental impacts. Achieving this 
depends first on compliance with standards that 
promote greater alignment and harmonization, while 
ensuring interoperability across national, multilat-
eral and voluntary frameworks. Robust monitoring 
mechanisms are also needed to track and disclose 
the impacts of mandatory due diligence laws across 
countries, supply chains and tiers.8 

For producers to comply with standards and move 
up in supply chains, they must be supported with 
access to finance, skills and technology. Enhanced 
support for MSMEs is key to helping them meet stand-
ards, adapt to new measures, such as carbon border 
taxes, and comply with environmental, social and 
governmental requirements. Regulators also need as-
sistance in building robust legal frameworks aligned 
with international norms, strengthening enforcement 
capacity, and equipping public institutions with in-
ternationally recognized quality infrastructure. By en-
abling producers to meet standards and acquire new 
skills, the international community can help promote 
fairer value distribution, create decent employment 
and reduce environmental impacts across GVCs.9

4.4.2 Limiting climate breakdown 

Decoupling industrial growth from environmental 
degradation is essential to fully harness industry’s 
potential as a driving force of sustainable develop-
ment. As discussed in Chapter 3, decarbonization, 
circularity and resource efficiency are central to this 
process. Decarbonization begins with aligning indus-
trial policies with global climate and development 
objectives, such as the Paris Agreement and the 
2030 Agenda. Such alignment requires setting clear 
national targets, including emissions standards and 
energy efficiency requirements, while integrating 
indicators into development plans aligned with the 
Sustainable Development Goals (SDGs). 

While greening industrialization is a shared objective, 
countries differ in their capacity to achieve it and in the 
level of international support they require to acceler-
ate progress towards this goal. Capacity development 
in policy design and formulation is an important first 
step. Least developed countries contribute little to 
global emissions but are among the most vulnerable 
to climate change and need sustained international 
assistance to develop effective nationally determined 
contributions and national adaptation plans, to help 
identify medium- and long-term adaptation priori-
ties and align them with national industrial strategies 
and infrastructure planning. Middle-income countries 
also need support as they modernize their industrial 
strategies and phase out high-emission technologies, 
adopt cleaner production standards and foster inno-
vation ecosystems that promote inclusive growth and 
economic diversification.

The international community can also help accelerate 
the transition to renewable and clean energy sources. 
This requires scaling up investments in renewable 
energy, energy efficiency and low emission infra-
structure to support manufacturing and emerging 
value chains globally. Beyond domestic instruments 
ranging from public procurement, feed-in tariffs and 
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efficiency standards, additional policy support is 
needed to assist early movers in often not-yet-cost-
effective initiatives to foster demand for low-carbon 
products and technologies, establish certification 
schemes for green goods to strengthen market trust 
and competitiveness, and set ambitious emission re-
duction targets in hard-to-abate industries. 

Globally, investment must prioritize innovation, 
the engine of sustainable energy and industrial 
transformation. New technologies can drive deep 
decarbonization and economic diversification, rang-
ing from renewable-powered electrification, energy 
efficiency and circular production to emerging solu-
tions such as green hydrogen, bio-based materials 
and AI-powered resource optimization. In lower- 
and middle-income countries, support is needed to 
strengthen ecosystems by linking universities with 
industry, backing clean-tech startups and scaling 
context-specific pilot projects and solutions, from 
low-cost electrolysis to AI-enabled efficiency tools. 
Smart procurement and regulatory sandboxes can 
accelerate technology uptake, while global partner-
ships and industrial alliances are critical for knowl-
edge sharing, co-developing technologies, ensuring 
equitable access to new value chains, and support-
ing responsible innovation safeguards against envi-
ronmental and social harms. 

Regional and global coordination can catalyse de-
carbonization. At the regional level, initiatives such 
as clean energy hubs, cross-border clean energy 
grids, and sustainable transport corridors can fur-
ther strengthen resilience and competitiveness. By 
creating clear market signals through carbon pricing, 
advanced economies can guide the global industrial 
sector towards lower emissions and higher efficiency, 
while also supporting innovation and job creation. 
Importantly, mechanisms such as carbon pricing must 
be accompanied by robust support systems to help 
developing countries manage compliance costs; as 
without such measures, these policies could deepen 
existing inequalities and disproportionately burden 
their economies. 

The decarbonization of industry and the global 
economy must also create pathways for economic 
transformation in developing countries. Otherwise, 
the energy transition risks widening global dispar-
ities and intensifying energy security concerns due 
to undiversified supply chains. Developing countries 
can expand the production of clean technologies 
and low-carbon industrial goods. To seize these 
opportunities and promote green industrialization, 
countries need support in adopting long-term, 
interlinked industrial and energy strategies, in-
cluding investment in green industrial skills and 
infrastructure. Co-developing technology with inter-
national partners can foster the emergence of green 

industrial hubs. Advancing these priorities requires 
international collaboration in financing, technology 
deployment and policy guidance, while recognizing 
the climate imperative for diversified green innova-
tion and production.

Promoting justice, inclusivity and climate resilience is 
essential to ensure a sustainable energy transition. 
Social inclusion and climate resilience objectives 
must be explicitly integrated into industrial strate-
gies. This includes prioritizing decent work oppor-
tunities for youth, women and marginalized groups, 
while supporting MSMEs in adopting sustainable 
practices and integrating into green value chains. 
Policymakers should address regional disparities by 
fostering industrial hubs in underdeveloped areas, 
integrating gender equity into industrial policy, and 
investing in training and recruitment initiatives for 
women in manufacturing, clean technology and dig-
ital industries. Building local capacity is crucial, and 
requires investments in education, technical training 
and skills development for emerging green and tech-
nology-intensive jobs. 

At the same time, resilience strategies must antici-
pate climate risks and external shocks to ensure that 
industrial infrastructure is climate-ready. Measures 
can include flood protection, heat-resistant buildings 
and improved water management, while diversify-
ing supply chains and embedding risk assessments 
into planning. The international community must 
support global equity by securing access to finance, 
technology sharing and employment opportunities to 
achieve sustainable supply chains that benefit all. 

Inclusive finance and investments must be mobilized 
through coordinated global efforts. Funding should 
prioritize long-term value by supporting projects that 
link clean energy to adaptation plans, productive 
uses and local job creation. Above all, climate finance 
must serve several goals and accelerate global decar-
bonization while fostering domestic value creation, 
decent work and resilience. By embedding principles 
of just financing into industrial and climate policy, 
countries can unlock the investments needed to drive 
inclusive growth through 2050 and beyond.

4.4.3 Helping to reduce poverty and hunger

Industrial development is critical for reducing poverty 
and ending hunger. It contributes to poverty reduction 
both directly by creating jobs, raising incomes and 
supporting households in the manufacturing sector, 
and indirectly, through the sector’s broader impact 
on economic growth.10 Industrialization also helps 
reduce hunger and undernourishment by promoting 
technology adoption in agriculture and strengthening 
food production and processing capabilities.11
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To unlock industry’s potential as a tool for inclusive 
development and poverty reduction, developing 
countries must pursue two intertwined objectives: 
fostering productivity growth in the manufacturing 
sector and creating more and better jobs. Productivity 
growth is the main driver of poverty reduction in de-
veloping countries, as evidenced by research covering 
more than 40 developing countries between 1990 and 
2018.12 Industrial policy is key to unlocking productiv-
ity gains in developing countries. When time-bound 
and accompanied by appropriate monitoring mecha-
nisms, measures such as tariff protection can provide 
infant industries the space to learn, accumulate ca-
pabilities and catch up. Importantly, such measures 
must be complemented by credible incentives to 
ensure domestic industries actively pursue learning 
and productivity improvements.13 

Growth only effectively reduces poverty when new 
jobs are accessible, especially to low-income work-
ers. To foster job creation, policy interventions 
should focus on at least two complementary areas.14 
First, strengthening industrial ecosystems through 
measures that support and protect infant industries, 
develop clusters and industrial parks with strong 
local linkages, promote quality management and 
certification, and invest in technical and vocational 
education and training to expand opportunities for 
stable, well-paid employment. Second, steering tech-
nological progress towards labour-creating rather 
than labour-replacing pathways. Directed innovation 
programmes and support for indigenous and con-
text-appropriate technologies and policies can incen-
tivize product innovation and ensure that digital and 
industrial transformation strengthens, rather than 
undermines employment. 

Industrial development is also essential for ending 
hunger, primarily through its potential to generate in-
come. By driving productivity growth and value addi-
tion across agrifood value chains, it provides vulner-
able populations with the economic means to access 
nutritious food.15 The international community should 
support developing countries in the development 
and diffusion of mechanization and digital technolo-
gies among agricultural producers, including through 
agricultural extension programmes. Mechanization 
and the adoption of yield-increasing technologies 
are essential for boosting agricultural productivity 
and income while also promoting efficient resource 
use and reduced environmental impacts. Efforts to 
support the mechanization and digitalization of ag-
riculture should include extension programmes that 
build digital and agritech skills, especially in rural ar-
eas, while prioritizing gender, youth and other forms 
of inclusivity.

Investing in food processing capabilities and im-
proving supply chains is a critical intervention for 
adding value, generating income and ensuring food 
security. This should be accompanied by strong ad-
vocacy for the adoption of sustainable practices in 
agro-industry, including the use of renewable and 
clean energy sources and the implementation of 
circular production models. Investment can take 
various forms, including the establishment of inte-
grated agro-industrial parks (IAIPs) – centrally man-
aged clusters of agro-industrial and allied firms that 
provide high-quality infrastructure, utilities, logistics 
and specialized facilities to achieve economies of 
scale.16 Countries such as Ethiopia and India have 
demonstrated that agro-industrial parks can help lo-
cal manufacturers benefit from shared infrastructure, 
services and other synergies among farmers, input 
producers and agri-processors.17 

Another important area for action is the development 
of improved infrastructure for supply chains and 
distribution. Poor rural infrastructure, particularly 
roads, irrigation, storage and electrification, poses 
a significant obstacle for agricultural development 
and distribution. Inadequate infrastructure increases 
transaction costs for farmers and limits market ac-
cess. Targeted interventions to reduce losses across 
the value chain are crucial for meeting rising food de-
mand, especially for nutritious and perishable foods 
such as fruits and vegetables. Cold storage plays a key 
role by reducing post-harvest losses, extending shelf 
life and preserving quality.

It is also essential to ensure access to skills and fi-
nance for food processing enterprises. Access to fi-
nance remains one of the biggest challenges in trans-
forming agrifood systems, particularly for the “missing 
middle” which includes small-scale producers and 
agrifood MSMEs seeking loans between USD 25,000 
and USD 2 million.18 Tailored financial solutions, such 
as factoring, supply chain finance, outcome financing, 
real estate investment trusts, priority sector lending, 
asset monetization and guarantees can reduce risk 
and help these actors overcome financing challenges.

Finally, strengthening quality infrastructure sys-
tems—including metrology, standardization and 
accreditation—is essential for producers to meet 
international food safety and quality standards, en-
hancing their global competitiveness and aligning 
with market requirements. Food security cannot be 
achieved without addressing food safety and hygiene. 
By reinforcing food control systems and improving 
compliance along key value chains, quality standards 
can protect consumers while also promoting trade 
and encouraging the safe consumption of locally 
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produced food. However, rising certification costs 
and diverse regulatory requirements pose serious 
challenges for agribusinesses, often acting as barriers 
and increasing the risk of supply chain disruptions. 
To address these challenges, efforts must focus on 
harmonizing safety standards and providing targeted 
support to producers in meeting them. At the same 
time, developing global frameworks for sustainable 
food sourcing can further align agro-industries with 
international protocols, ensuring responsible sourc-
ing practices and enhancing the long-term sustain-
ability of food production systems.

For these actions to be effective, developing coun-
tries must have access to sufficient policy space. 
Multilateral action is needed to ensure the design of 
equitable and fit-for-purpose rules. Policy space al-
lows developing countries to formulate policies that 
respond to local needs, address local bottlenecks 
and seize relevant sectoral opportunities while con-
tinuing to align with regional and global coordina-
tion efforts. 

SHIFTING COURSE TOWARDS A SUSTAINABLE FUTURE





1 See Annex A.1 for the full list of intervened countries.
2 See Annex A.1 for more details on the methodology and full list of 

interventions included in each cluster.
3 UNIDO (2023c).
4  The International Labour Organization’s (ILO) conventions, proto-

cols and recommendations are central to the global governance 
framework for sustainable supply chains. They provide the foun-
dational legal and normative basis for labour conditions and 
human rights. Upholding these standards and integrating them 
into national legislation is an essential step towards ensuring 
decent and fair work. 

5 UNIDO (2023c).
6 UNIDO (2023c), see also van der Ven et al. (2025).
7 Delera (2022).
8 UNIDO (2023c).
9 UNIDO (2025e).
10 Lavopa and Donnelly (2025b).
11 Daum (2025).

12 Erumban and De Vries (2024).
13 Lee (2024). 
14 UNIDO (2023a).
15 Hartwich et al. (2025a).
16 The primary objective of IAIPs is to create investment oppor-

tunities in agribusiness by leveraging economies of scale, low-
ering costs and strengthening supply chain linkages. The IAIPs 
attract investment in agro-industries by reducing initial invest-
ment costs by providing shared facilities and services such as 
warehouses, waste treatment plants, security, information and 
communication technologies and logistics services. IAIPs are de-
signed to reduce post-harvest losses by improving storage and 
handling facilities, ensuring efficient logistics and market access, 
enabling on-site value addition and processing, and fostering 
capacity development and technology transfer. 

17 UNIDO and FAO (2024). See also Alemnew and Seyoum Taffesse 
(2024).

18 UNIDO and FAO (2024).

ENDNOTES



PART B  
Regional  
perspectives





CHAPTER 5 AFRICA: CHALLENGES 
AND OPPORTUNITIES FOR FUTURE 
INDUSTRIALIZATION

5.1   Recent and future industrial dynamics

5.2  Major bottlenecks constraining future 
industrialization

5.3  Sectoral opportunities to spur future 
industrialization



| 103IDR24 | 103IDR26

“Africa has the potential to become a global leader in green industrialization, renewable 
energy deployment and climate-smart agriculture. These five priorities—trade, investment, 
industrialization, domestic resource mobilization and climate resilience—are not isolated. They 
are interconnected levers for structural transformation.’’

The megatrends outlined in Part A of this report present both challenges and 
opportunities for the future of Africa’s industrialization. Although a degree 
of heterogeneity exists across subregions, African economies continue to 
face structural gaps in productivity, especially when compared with other 
developing regions. Advancing industrialization across the continent will 
require addressing both structural and emerging bottlenecks. These include 
persistent political and institutional challenges, inadequate physical and 
digital infrastructure, which limit technology adoption, and structural 
weaknesses in industrial ecosystems and human capital. The concentration 
of productive activities in lower value-added segments,  high levels of 
informality, and the prevalence of small, fragmented markets further limit 
opportunities for industrial upgrading. 
Forward-looking industrial policy can play a decisive role in reshaping 
Africa’s development trajectory by addressing existing bottlenecks and 
identifying industries with strong potential for future industrialization. 
This chapter highlights several promising sectoral opportunities for the 
continent, underpinned by growing domestic and external demand, existing 
foundational capabilities and region-specific competitive advantages. These 
opportunities include critical minerals processing and mining machinery 
production, renewable energy equipment and hydrogen, green textiles and 
apparel,  agroprocessing and agricultural equipment. By prioritizing these 
industries, African countries can harness megatrends, strengthen industrial 
capabilities, generate decent jobs, and achieve deeper integration into 
global value chains.

United Nations Under-Secretary-
General and Executive Secretary of 
the UN Economic Commission for 
Africa (UNECA)

Calver Gatete 
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5.1 RECENT AND FUTURE INDUSTRIAL DYNAMICS
Over the past 25 years, Africa has lagged behind other 
developing regions in relative manufacturing growth. 
During this period, African countries’ manufacturing 
value added (MVA) per capita grew at an average an-
nual rate of just 0.8 per cent, significantly below the 
average for all developing countries (1.9 per cent),1 
comparable only to the performance of economies in 
Latin America and the Caribbean (LAC). This aggregate 
value, however, conceals important variations across 
the continent in terms of recent trends, structural 
challenges and future prospects. By grouping coun-
tries according to their stage of development and 
geographical location, the analysis in this section 
captures these subregional specificities and sets the 
stage for the following sections, which provide a more 
detailed analysis of the challenges and opportunities 
shaping Africa’s future industrialization. 

Eastern and Northern Africa show the most dynamic 
industrial performance on the continent. During 
the first quarter of the 21st century, countries in 
these subregions recorded, on average, the fastest 
growth rates in MVA per capita across the continent 
(Figure 5.1). This trend was observed across all in-
come categories analysed. In contrast, low- and 
lower middle-income economies in Central Africa 
and upper middle-income economies in Southern 
Africa experienced weak industrial growth. In the 
latter group, MVA per capita by 2025 was, on average, 
lower than in 2000, indicating a process of prema-
ture deindustrialization. 

By 2050, Africa’s low- and lower middle-income 
economies are projected to gain substantial ground 
in the continent’s industrial production. At present, 
low- and lower middle-income economies account 
for 74 per cent of Africa’s total MVA, with Northern 
and Western African economies each contributing 
around one-quarter of total MVA in Africa (Figure 
5.2). Projections to 2050 under the current path 
scenario suggest that the share of low- and lower 
middle-income economies will continue to grow, 
driven primarily by a strong increase in manufactur-
ing output in Eastern African countries.2 This group’s 
contribution to total MVA is expected to rise from 
currently 14 per cent to 24 per cent by 2050. In con-
trast, upper middle-income economies in Central 
and Southern Africa are projected to lose nearly ten 
percentage points of their share in continental MVA 
over the next 25 years. 

Africa will remain underrepresented in the global 
industrial landscape unless decisive action is taken. 
The industrial intensity index illustrates that, by 2050, 
the continent is projected to contribute to global 

industrial production at a rate far below its share of 
the world’s population, with the index expected to 
remain well below parity across all country groups 
(Figure 5.3, Panel A). Although all regions are antici-
pated to see improvements in their index scores over 
the next 25 years, progress will unlikely be sufficient 
to close existing gaps. The largest increases are ex-
pected in Northern Africa, especially among upper 
middle-income economies. 

Table 5.1 Africa: List of economies by geographical 
area and stage of industrial development

Low- and lower middle-income economies (LLMIEs)

Central Africa Ethiopia Northern 
Africa Gambia

Angola Kenya Egypt Ghana

Cameroon Madagascar Morocco Guinea

Central 
African 
Republic

Malawi Sudan Guinea-
Bissau

Chad Mozambique Tunisia Liberia

Congo Rwanda Southern 
Africaa Mali

D.R. of the 
Congo Somalia Eswatini Mauritania

Sao Tome 
and Principe South Sudan Lesotho Niger

Eastern Africa Uganda Western 
Africa Nigeria

Burundi Tanzania Benin Senegal

Comoros Zambia Burkina Faso Sierra Leone

Djibouti Zimbabwe Cabo Verde Togo

Eritrea Côte d’Ivoire

Upper middle-income economies (UMIEs)

Central Africab Eastern 
Africac

Northern 
Africa

Southern 
Africa

Equatorial 
Guinea Mauritius Algeria Botswana

Gabon Seychelles Libya Namibia

South Africa

Note: In the analysis of this chapter, country groups with a small 
sample size (fewer than three economies) or a small population 
share (less than 2 per cent of the regional population) are merged 
with neighbouring groups at a similar stage of industrial devel-
opment to limit outlier effects from low representation and/or 
inconsistencies in country-level data: a) presented together with 
Central Africa due to small sample size; b) presented together with 
Southern Africa due to small sample size; c) presented together 
with Northern Africa due to small sample size.

Source: UNIDO elaboration based on UNIDO country classification 
(see Annex A.3).
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Figure 5.1 Africa: Industrial dynamics in the first quarter of the 21st century
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Figure 5.2 Africa: Current and projected distribution of industrial production in the region
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By 2050, technological gaps in Africa’s industrial 
production are projected to remain substantial and 
to widen further in some regions. Under the current 
path scenario, the continent’s relative manufactur-
ing productivity is expected to show only limited con-
vergence (Figure 5.3, Panel B). Low- and lower mid-
dle-income economies are projected to narrow their 
productivity gaps only marginally, reaching around 
one-third of those projected for high-income indus-
trial economies by 2050. In contrast, African upper 
middle-income economies are expected to witness 
a further widening of their technological gaps over 
the next 25 years, with productivity remaining at 
approximately 20 per cent of the global frontier. As 
discussed in the following section, urgent measures 
will be needed to reverse this trend and accelerate 
technology absorption and innovation in Africa’s 
manufacturing sector.

As African countries upgrade their industrial struc-
tures, average emissions per unit of MVA are expected 
to rise. These environmental efficiency dynamics vary 
across subregions (Figure 5.3, Panel C). Current gaps in 
industrial environmental efficiency are relatively small 
among many of the continent’s subregions, with most 
countries at early stages of industrialization—most 

notably in Central and Southern Africa—performing 
better than high-income industrial economies world-
wide. By 2050, the environmental efficiency of low- 
and lower middle-income economies is projected to 
deteriorate in Eastern, Northern and Western Africa. 
This largely reflects a typical pattern of development, 
whereby countries at early stages of industrialization 
tend to concentrate in labour-intensive industries 
that are relatively less polluting; as they industrialize, 
they shift towards more polluting, capital-intensive 
industries.3 Avoiding this trajectory will require robust 
measures to decarbonize hard-to-abate industries, as 
discussed in Chapter 3.

Widening gaps in Africa’s future industrial perfor-
mance call for decisive action to address persistent 
bottlenecks. The continent’s weak industrialization 
record over the past 25 years has resulted in gaps 
in industrial intensity, productivity and environ-
mental efficiency. Under the current path scenario, 
these gaps are expected to remain substantial or 
widen even further across all country groups ana-
lysed. Reversing this trajectory will require address-
ing structural and emerging bottlenecks that limit 
Africa’s potential to fully leverage the transformative 
potential of industrialization.
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Figure 5.3 Africa: Industrialization gaps by subregions, current values and projections for 2050
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5.2 MAIN BOTTLENECKS CONSTRAINING FUTURE 
INDUSTRIALIZATION
Unlocking Africa’s future industrialization potential 
requires addressing bottlenecks across various en-
ablers.4 The continent’s industrial growth prospects 
depend on effective deployment of technologies 
within broader industrial ecosystems, a cross-sectoral 
approach that emphasizes the interdependence of 
industries and the synergies that arise when they de-
velop together (see Chapter 3). Successfully advancing 
along this trajectory will require countries to establish 
a solid foundation across various key enablers that can 
translate industrialization goals into tangible outcomes.

Seven areas of action to prepare for the future. The 
analysis conducted for IDR 2026 identifies a set of in-
dicators to assess Africa’s performance across key in-
dustrialization enablers relative to advanced and other 
developing economies. These indicators are grouped 
into seven dimensions: (i) institutions; (ii) infrastruc-
ture; (iii) labour force; (iv) technology; (v) trade and 
integration; (vi) production greening, and (vii) finance. 
For each dimension, two indicators were selected based 
on their relevance and the availability of comparable 
cross-country data over the past decade (see Figure 5.4).

5.2.1 Institutions

Africa’s industrialization faces deep-rooted political 
and institutional challenges. Many of these challenges 
are rooted in the colonial legacy of path-dependent, 
extractive institutions,5 which have contributed to 
low rankings—often below the developing-country 
average—in indicators such as government effec-
tiveness and political stability (see Figure 5.4). Weak 
horizontal and vertical coordination often results in 
fragmented interventions that fall short of driving 
sustained structural transformation.6 This leads to 
recurring policy inconsistencies and incoherence, 
with industrialization initiatives often conflicting with 
other development initiatives. In an environment of 
fiscal constraints that limit states’ implementation 
capacity, corruption and rent-seeking further deplete 
scarce resources,7 erode trust between the public sec-
tor and productive actors, and undermine coalitions 
of interest to promote industrial development.

Institutional rigidity in adapting to change is a major 
bottleneck in many African countries. The megatrends 
shaping the future of industrialization, discussed in 
Chapter 2, require agile institutions capable of swiftly 
adjusting policies. However, many African institu-
tions are characterized by inertia, and fail to respond 
quickly to evolving economic conditions and techno-
logical advances.8 This represents a major constraint 
in the continent’s low- and lower middle-income 

economies, where government effectiveness is, on 
average, about half that of upper middle-income 
countries. Strengthening government capacities to 
formulate and implement future-ready industrial pol-
icies will be essential to alter the current trajectory 
and narrow the gaps outlined in the previous section.

5.2.2 Infrastructure

Infrastructural constraints pose significant barriers 
to Africa’s industrialization. Physical infrastructure—
including power generation, transport networks, ports 
and logistics systems—remains inadequate and often 
unreliable, severely constraining industrial produc-
tivity and growth, while also impacting households.9 
Energy insecurity, characterized by limited power 
generation capacity, high energy costs and frequent 
supply disruptions, is particularly detrimental and 
significantly undermines industrial competitiveness. 
The gap is particularly pronounced among lower-in-
come economies in Africa. 

Although infrastructure supporting earlier digital 
applications is in place, the infrastructure required 
to support the Fourth Industrial Revolution (4IR) and 
advanced digital technologies remain severely un-
derdeveloped. Many African countries have achieved 
relatively broad access to 3G connectivity, though 
they still lag behind other developing regions. This 
infrastructure has played a key role in supporting 
positive outcomes from earlier generations of digi-
tal technologies, such as the successful adoption of 
mobile money.10 However, infrastructure for newer 
technologies remains extremely limited. For example, 
5G connectivity, a critical enabler of 4IR technologies, 
currently reaches only a very small share of the popu-
lation across all income groups (see Figure 5.4).

5.2.3 Labour market 

Structural weaknesses in capabilities and human 
capital continue to constrain industrial development 
across the continent. Domestic innovation capabil-
ities, including research and development (R&D), 
remain severely underdeveloped due to insufficient 
investment in human capital, particularly in techni-
cal and vocational education and training (TVET) (see 
Figure 5.4). Low overall skill levels, compounded by 
brain drain of highly skilled individuals, contribute 
to persistently low labour productivity in the private 
sector.11 In the public sector, these skill shortages un-
dermine state capacity and reinforce the limitations 
of the entrepreneurial state.
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Figure 5.4 Industrialization enablers: Africa compared to the world frontier and other developing regions
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The digitalization of industrial production has exac-
erbated skills mismatches, highlighting the short-
comings of existing education and training systems. 
Most African countries face acute skill shortages in key 
transition sectors.12 Current education and training 
systems are ill-equipped to rapidly adapt curricula to 
evolving industrial needs, resulting in significant skill 
obsolescence. Despite its large young population, 
Africa may be unable to effectively capitalize on this 
potential demographic dividend, partly due to limited 
access to quality education and training.

5.2.4 Technology

Weak innovation ecosystems and limited techno-
logical capabilities constrain Africa’s manufacturing 
sector. Many African economies have weak and frag-
mented innovation ecosystems, as evidenced by low 
ratios of scientific researchers to population size (see 
Figure 5.4). Much of the continent’s industrial base re-
mains concentrated in low-technology industries that 
rely heavily on imported technologies, hampering the 
accumulation of technological know-how embedded 
in machinery and equipment.

The diffusion of 4IR technologies across African econ-
omies remains limited. The continent faces challenges 
in achieving technological sovereignty in artificial in-
telligence (AI) and other 4IR technologies, and many 
firms lack the digital capabilities and complementary 
assets needed to integrate these technologies into 
their operations. Infrastructural deficiencies, as pre-
viously noted, further exacerbate these challenges, 
preventing African industries from achieving global 
competitiveness.13 

5.2.5 Trade and integration

Productive concentration in low value-added and 
low-technology segments of GVCs significantly con-
strains Africa’s potential for industrial upgrading. 
Domestic economic structures remain specialized 
in primary products and low-tech manufacturing.14 
Combined with low export diversification, this re-
sults in unfavourable terms of trade and limits the 
resources available for industrialization. 

Demand constraints are particularly pronounced 
in small and poorly integrated countries. Many 
economies, especially small, landlocked ones, have 
low purchasing power and small domestic markets, 
making it difficult to achieve the scale necessary for 
structural transformation. Opportunities to benefit 

from economies of scale are further curtailed by frag-
mented regional markets.15 Weak regional capacity 
and limited coalitions for intra-regional trade, com-
pounded by outdated customs systems and high 
tariff and non-tariff barriers, further impede market 
integration.16 Broader participation in GVCs has failed 
to generate substantial upgrading opportunities, and 
limited integration into green industries is now further 
constrained by new trade barriers due to emerging 
global environmental standards and regulations.

5.2.6 Greening of production

Africa’s potential for green industrialization lies in 
its vast renewable energy endowments, including 
solar, wind, hydro and geothermal. The continent 
outperforms other developing regions in renewable 
energy use (Figure 5.4), driven by low- and lower 
middle-income economies, which are leapfrogging 
into renewable energy – a trend that African upper 
middle-income countries, which historically have 
been more reliant on fossil fuels, have yet to replicate. 
However, capitalizing on this resource wealth requires 
‘parallel investments’: the simultaneous development 
of renewable energy generation and industrial manu-
facturing capacity.17 Large-scale infrastructure invest-
ments are essential not only to support the transition 
to cleaner energy in industrial processes, but also to 
enhance adaptation and resilience against increas-
ingly extreme climate conditions. While innovation 
to address climate change is crucial for Africa’s long-
term prosperity, it adds complexity and additional 
costs to the continent’s industrialization pathways.18

Finance and institutional challenges further limit 
Africa’s ability to achieve the green transition in 
manufacturing. Unequal access to financing for both 
energy and industrial projects undermines the com-
mercial viability of green industrial initiatives, while 
high capital costs, driven by the perceived ‘Africa risk 
premium’, create additional barriers. Moreover, high 
external debt severely constrains the fiscal space 
available to address climate-related priorities.19 
Internal challenges also persist, including complex 
energy constraints, limited availability of inves-
tor-ready data, and difficulties in implementing ef-
fective and modern green industrial policies.20

5.2.7 Finance and investment

Limited access to finance inhibits industrial growth 
in Africa. Underdeveloped capital markets restrict 
local firms’ ability to secure funding for industrial 
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expansion.21 Consequently, the continent ranks low in 
terms of access to loans or credit for small-scale indus-
tries, with the largest gaps concentrated in low- and 
lower middle-income economies in Africa (see Figure 
5.4). These financial constraints not only have an im-
pact on production but also on trade22 and innovation. 
Underdeveloped venture capital and private equity 
ecosystems influence innovation.23 Persistent fiscal 
constraints, compounded by high national debt levels, 
further limit governments’ capacity to make strategic 
investments in infrastructure and industrial policies.24

5.2.8 Cross-cutting issues

The prevalence of informal activities across the conti-
nent represents a major bottleneck to Africa’s future 
industrialization potential. Around 60 per cent of 
workers in the continent’s manufacturing sector are, 
on average, currently engaged in informal employment 
(Figure 5.5). High levels of informality limit domestic re-
source mobilization and impede technology adoption 
and productivity. Evidence from African economies 
suggests that informal employment tends to be more 
widespread among small-scale, survivalist firms.25

Formal-informal disparities are further amplified by 
pronounced gender imbalances within manufacturing. 
Globally, women are more likely than men to be en-
gaged in informal than formal manufacturing activities, 
with negative implications for wages, employment se-
curity and social protection. The gap between the share 
of women and men engaged in informal employment 
in African economies is nearly ten percentage points.

Figure 5.5 Informality and gender imbalances in 
Africa’s manufacturing sector
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5.3 SECTORAL OPPORTUNITIES TO SPUR FUTURE 
INDUSTRIALIZATION
The megatrends discussed in Part A of this report 
present both challenges and opportunities for Africa’s 
current and future industrialization trajectory.26 
Megatrends intersect with regional capabilities, re-
source endowments and changing demand dynamics, 
creating new pathways for industrial development. The 
digital transition, for instance, is generating increased 
demand for critical minerals, which can be leveraged 
to promote mineral beneficiation and strengthen do-
mestic value addition. It is also driving innovation in 
agroprocessing and climate-smart agricultural (CSA) 
technologies, while demographic shifts, urbanization 
and changing consumer preferences are stimulating 
growth in processed foods and pharmaceuticals.

Megatrends can also reinforce one another. The 
green transition, for instance, is accelerating the de-
velopment of e-mobility – a shift that is supported 
by the reconfiguration of GVCs and the emergence of 
new regional markets. Countries across the continent 
can seize these opportunities to build industrial ca-
pabilities, create decent jobs and strengthen Africa’s 
position in GVCs. Achieving these objectives, however, 
will require strong and adaptive industrial policies to 
help producers overcome the long-standing bottle-
necks outlined in the previous section. The detailed 
case studies presented in the following subsections 
illustrate how these trends are being translated into 
tangible sectoral development opportunities across 
the continent (see Table 5.2).
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5.3.1 Critical minerals processing and 
manufacturing of mining equipment

Rising global demand for critical minerals provides 
an opportunity for industrial development in Africa, a 
continent with abundant mineral reserves. Unlocking 
this opportunity, however, requires shifting from raw 
materials export towards value-added processing 
and manufacturing. Mineral reserves are broadly dis-
tributed across the continent. In North Africa, Algeria, 
Egypt, Morocco and Tunisia possess substantial re-
serves of phosphate rocks and tantalite.27 In Central 
Africa, the Democratic Republic of the Congo (DRC) 

holds the world’s largest cobalt reserves, an essential 
input for lithium-ion batteries,28 while in West Africa, 
Guinea is a leading producer of bauxite. Resources in 
Southern Africa include copper and cobalt in Zambia, 
graphite in Mozambique and uranium in Namibia. 
South Africa is a global leader in platinum produc-
tion, a critical input for hydrogen fuel cells.29   

The continent already possesses capabilities in the 
value chain’s mid- and downstream segments. North 
Africa has developed an end-to-end value chain in 
fertilizer and specialty chemical production. The pro-
duction of mining capital equipment is currently con-
centrated in Southern Africa. South Africa, for instance,

Table 5.2 Africa: Megatrends, drivers and sectoral opportunities for future industrialization 

Main Megatrends Sectoral opportunities Drivers Case studies

Energy and the 
green transition

•	Critical minerals 
processing and 
manufacturing of mining 
equipment

•	Global demand for inputs to 
digital and green technologies (e.g. 
processed lithium, copper, nickel)

Morocco: Towards 
an electric mobility 
ecosystem   

•	Renewable energy 
equipment and 
hydrogen

•	Strategic location close to end-
markets 

•	Growing regional and domestic 
demand 

-

•	Electric mobility

•	Large regional market for electric 
vehicles (EVs) designed for local 
conditions 

•	Proximity to the European Union (EU) 
market, where demand for EVs is 
growing 

Kenya: Emerging 
ecosystem for 
electric two- and 
three-wheelers

•	Green textiles and 
apparel

•	Rising demand for sustainable 
textiles and apparel  -

Population growth 
and the changing 

nature of work

•	Pharmaceuticals

•	Population growth, urbanization, 
rising incomes and increased health 
awareness 

•	Awareness of vulnerability to global 
supply chain disruptions due to 
COVID-19 

Nigeria: Scaling 
up production for 
essential medicines 

•	Artisanal manufacturing 
of creative arts and 
crafts

•	Growing global demand for ethical, 
low-carbon, culturally distinctive 
products

-

The transformation 
of food production 

systems

•	Agroprocessing and 
agricultural equipment

•	Higher demand for processed foods 
due to the continent’s demographic 
boom, urbanization and rising 
incomes

South Africa: 
Promoting 
agroprocessing 
through climate-
smart technology 

Source: UNIDO elaboration.
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produces mining machinery for regional markets. 
International and domestic original equipment man-
ufacturers (OEMs) have established subsidiaries in 
Zambia to serve its mining industry.30 These devel-
opments highlight the potential for building regional 
value chains in mining-related industries. In other 
parts of the continent, where productive capabilities 
remain more limited, countries can participate in the 
value chain through simpler activities where special-
ization is more attainable, such as aftermarket ser-
vices and component manufacturing.31

Unlocking the potential of resource-based indus-
trialization remains a major challenge for many 
resource-rich African countries. Persistent infra-
structure deficits, particularly in energy, logistics and 
transport, undermine the feasibility of scaling min-
eral processing and strengthening industrial linkages. 
The widespread prevalence of informal and artisanal 
mining activities keeps raw material extraction under-
developed, inefficient and environmentally harmful. 
Developing mining-related value chains also requires 
advanced metallurgical expertise, process automa-
tion and robust environmental management systems, 
all of which remain constrained by skill shortages and 
weak technological capabilities. Broader challenges, 
including restricted access to finance and political 
instability, further impede progress. 

Addressing these challenges calls for a coordinated 
set of policy actions. Regional and domestic value 
chain strategies should align upstream mineral ex-
traction with downstream manufacturing, supported 
by cross-border collaboration. This, in turn, must 
be supported by integrated transport master plans 
that connect mining sites with refineries, industrial 
clusters and ports, ensuring efficient and integrated 
logistics from extraction to export. Strengthening 
mining operations, including through improved envi-
ronmental practices to reduce the industry’s ecologi-
cal footprint, will be essential to securing a sustaina-
ble supply for beneficiation plants. Governments can 
facilitate these objectives by streamlining licensing 
procedures, enhancing data transparency and for-
malizing small-scale mining activities. Continuous 
workforce development through training programmes 
and public-private partnerships (PPPs) should be 
prioritized to build local capabilities, while targeted 
incentives for joint ventures with technology leaders 
and equipment manufacturers can accelerate tech-
nology transfer.

5.3.2 Renewable energy equipment and 
hydrogen

As the global energy system shifts away from fossil 
fuels, demand for alternative energy sources is ex-
pected to rise sharply, creating new industrialization 

opportunities in the production of related equipment. 
Africa is well positioned to capitalize on this oppor-
tunity owing to its abundant renewable resources, 
extensive land availability and strategic location. 
The continent accounts for around 60 per cent of the 
world’s most suitable sites for solar power genera-
tion,32 providing a strong foundation for developing a 
photovoltaic (PV) industry. Its rich renewable energy 
potential could support some of the world’s lowest 
electricity costs,33 creating favourable conditions for 
cost-competitive renewable hydrogen production. 
Positioned at the crossroads of Europe and Asia, and 
supported by existing pipelines and port infrastruc-
ture, Africa has the potential to become a leading hub 
for renewable hydrogen.

Momentum in renewable energy and hydrogen is 
building, with several national initiatives already un-
derway. North African countries, particularly Morocco 
and Egypt, are partnering with international firms to 
attract foreign direct investment (FDI) and establish 
initial PV and renewable hydrogen facilities, leverag-
ing their abundant land, favourable climate and spe-
cial economic zones (SEZs). In Southern Africa, both 
Namibia and South Africa are developing hydrogen 
capabilities. South Africa, a regional frontrunner, is 
projected to double its current share of global hy-
drogen production from 2 per cent to 4 per cent by 
2050.34 Namibia, with three projects currently under 
construction, aims to produce 10–12 million tonnes 
of hydrogen equivalent annually by 2050, primarily 
for export. Beyond exports, renewable hydrogen 
can stimulate growth in fertilizer production and 
strengthen the resilience and sustainability of heavy 
industries.35 In Central Africa, countries such as Sudan 
are addressing rural energy deficits through off-grid 
solar systems, creating anchor markets that could 
support downstream industrialization.36

Despite ambitious initiatives, many renewable hy-
drogen projects have yet to reach final investment 
decisions due to uncertainty and structural bottle-
necks. Long-term demand and pricing signals re-
main unclear: while Europe and Asia are emerging as 
key off-takers, evolving regulatory frameworks and 
stringent sustainability criteria may limit imports 
from developing economies. Rapid technological 
advances further increase risks, particularly in elec-
trolyser systems, which remain at an early stage of 
maturity and are associated with high deployment 
costs. These challenges are compounded by struc-
tural constraints, including limited domestic skills, 
inadequate infrastructure, and dependence on for-
eign intellectual property for core technologies such 
as electrolysis, ammonia cracking and hydrogen 
transport. Without timely and coordinated action, 
many planned projects risk stalling before reaching 
commercial operation.37
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For the renewable hydrogen industry to mature, gov-
ernments must reduce risks while fostering a viable 
ecosystem. Long-term offtake agreements and credi-
ble certification schemes can strengthen investor con-
fidence, while incentivizing hydrogen use in domestic 
industries would help establish an anchor market. 
Targeted R&D in electrolysis, ammonia cracking and 
storage can enhance technological sovereignty and 
capture greater local value. Infrastructure upgrades 
are also critical: ports must be retrofitted to accom-
modate ammonia exports at scale, and desalination 
capacity expanded to meet the water requirements 
of electrolysis, ensuring that hydrogen development 
underpins a genuinely sustainable energy transition. 

5.3.3 Electric mobility

Demographic shifts, rapid urbanization and the ur-
gency of the green transition are fuelling growing 
demand for sustainable urban transport solutions in 
Africa. At the regional level, demand for motorcycles, 
tricycles and buses, which are critical for last-mile 
mobility in African cities, is expected to increase sub-
stantially in the near future. Local adaptation needs, 
such as terrain-appropriate chassis and vehicles 
designed to withstand extreme heat, dust and sand-
storms, are already encouraging a transition from 
fully imported vehicles towards local assembly and 
partial manufacturing.38 

CHAPTER 5

Box 5.1 Morocco: Towards an electric mobility 
ecosystem 

In less than two decades, Morocco has leveraged a 
deliberate mix of industrial policies to build a dy-
namic automotive ecosystem, positioning the coun-
try to enter the EV value chain. In 2024, total vehicle 
sales exceeded half a million units. While EV produc-
tion remains at an early stage, sales grew by more 
than 50 per cent that year, with production capacity 
reaching about 50,000 EVs. Sales are projected to 
increase to 100,000 units by 2025. Recent investment 
plans extend beyond EV assembly to include the 
production of key inputs, with leading global com-
panies announcing multi-billion-dollar projects in 
cathode materials and batteries. 

Morocco’s success is rooted in a comprehensive in-
dustrial strategy that progressively established the 
enabling conditions for a competitive and integrated 
automotive ecosystem.  The process began in 1959 
with the creation of SOMACA (Société Marocaine de 
Constructions Automobiles), a joint venture between 
Morocco’s government and European manufacturers 
Fiat and Simca. Subsequent joint ventures and agree-
ments attracted FDI, initially focused on serving the 
domestic market in the 1990s before expanding to-
wards exports in the early 2000s. 

Investment in infrastructure has contributed to this 
process: Morocco’s strategic geographic position 
within global logistics corridors was leveraged through 
substantial road and rail investments, linking the 
Atlantic Free Zone (AFZ) in Kenitra to Tanger Med Port, 
a major gateway to Europe and the Mediterranean 
basin. Market access was further enhanced by insti-
tutional frameworks, including Morocco’s Association 
Agreement with the European Union (EU) and par-
ticipation in the African Continental Free Trade 
Area (AfCFTA). The industry also benefitted from for-
ward-looking sustainability measures, such as the 

introduction of renewable energy systems and waste-
water recycling in the AFZ, enhancing compliance 
with the EU’s Carbon Border Adjustment Mechanism 
(CBAM), and giving Morocco a competitive advantage 
over other developing producers.  Finally, a robust 
human capital base underpins the industry’s success. 
Morocco’s technical and vocational education and 
training  (TVET) system is structured around strong 
public-private partnerships to ensure curricula are 
industry-driven, aligning training with firms’ evolving 
skill needs. 

Despite strong foundations and promising growth 
trends, Morocco’s transition to electric mobility must 
overcome emerging and structural challenges. The in-
dustry remains dependent on the EU as a destination 
market, which accounted for between 80 per cent and 
90 per cent of Moroccan vehicle exports between 2004 
and 2023. This limited market diversification poses a 
significant risk amid growing trade uncertainty and 
GVC reconfigurations. Further industrial upgrading 
will require investment in capital- and technolo-
gy-intensive segments, notably battery systems and 
electronic connectors.  Equally important is strong 
coordination among TVET stakeholders to update 
workers’ training curricula and integrate EV-specific 
competencies, such as battery management systems 
and embedded software engineering. 
Source: UNIDO elaboration based on a background report produced 
by Boucetta et al. (2025).39
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At the global level, the reconfiguration of GVCs and 
efforts to diversify import sources are creating new 
strategic opportunities for Africa. As discussed in 
Chapter 2, Africa’s proximity to the European market 
represents a major advantage that could spur indus-
trial exports from both domestic and foreign compa-
nies operating on the continent. Building on these 
regional and global dynamics and the continent’s 
endowment of critical minerals, electric mobility 
emerges as a promising opportunity to enhance liv-
ing standards while advancing the transition to green 
and sustainable modes of transport.40

Several African countries have made initial strides 
in local EV assembly. North African economies, such 
as Morocco, are leveraging their automotive capa-
bilities, mineral endowments and partnerships with 
European and Chinese manufacturers to develop a 
relatively advanced EV ecosystem spanning multiple 
value chain segments (see Box 5.1).41 Moreover, South 
Africa is investing heavily to expand domestic EV and 
battery manufacturing,42 while in East Africa, Kenya 

and Ethiopia have recently launched electric motor-
cycle assembly facilities (see Box 5.2). Cross-border 
initiatives, such as the DRC-Zambia SEZ for batteries 
and EVs, highlight the potential for establishing re-
gional value chains. Recent estimates suggest that 
the production of battery precursors in the DRC could 
be more cost-competitive and less polluting than 
production in major manufacturing hubs.43 

Despite these opportunities, the EV industry’s de-
velopment faces headwinds. Electricity access across 
Africa remains limited, impacting both the feasibility 
of EV deployment and the energy required for do-
mestic production.44 In addition, policy uncertainty, 
such as unclear import tariffs and taxation for EV 
imports, further undermines investor confidence.45 
Underdeveloped R&D ecosystems and technical skill 
shortages impede technology adoption and devel-
opment, leaving producers largely dependent on 
imported technologies. Compounding these issues, 
the industry’s export-oriented nature increases vul-
nerability to external shocks. 

Box 5.2 Kenya: Emerging ecosystem for electric 
two- and three-wheelers

Kenya is emerging as a continental frontrunner in 
e-mobility, with a thriving industry for electric motor-
cycles and e-buses centred around Nairobi. Electric 
motorcycle registrations increased from fewer than 50 
units in 2020 to nearly 5,000 in 2024, with EVs now ac-
counting for over 7 per cent of new motorcycle registra-
tions. Three major firms, Roam, Ampersand and Spiro, 
are establishing large-scale assembly plants, which are 
expected to raise Kenya’s total manufacturing capacity 
to around 100,000 units per year by 2026. Backed by 
private investors and international institutions, these 
firms are consolidating Kenya’s position as a regional 
e-mobility hub. Leveraging established trade routes for 
motorcycle exports to Tanzania, Uganda and Somalia, 
Kenya’s manufacturing ecosystem is well-positioned 
to serve neighbouring markets. 

Domestic demand, driven by urbanization, demo-
graphic change and the need for affordable trans-
port, is a key engine of Kenya’s e-mobility growth. 
The country’s more than two million boda bodas 
(motorcycle taxis) constitute a large and immediate 
market for electrification. Demand for e-buses is also 
rising in Nairobi, where congestion and pollution cre-
ate opportunities for cleaner public transport fleets. 
Affordability challenges are being addressed through 
innovative financing models, including pay-as-you-go 
and lease-to-own schemes, as well as battery swap-
ping services. Policy measures provide additional 
incentives, such as reductions in excise duty (from 20 
per cent to 10 per cent), value-added tax exemptions 
on electric motorcycles, and Completely Knocked 

Down (CKD) allowances. A draft National E-Mobility 
Strategy is currently under review. Development fi-
nance institutions and bilateral donors have also 
played an important role by providing investments 
and supporting pilot projects, helping to de-risk and 
scale early-stage companies.

Challenges remain, particularly across the supply 
chain. Kenyan manufacturers continue to rely heavily 
on CKD imports, resulting in a limited local supplier 
base for batteries and components. This dependence 
risks locking Kenya into low-value assembly activi-
ties, limiting domestic value addition. Infrastructure 
gaps further compound these challenges, with trans-
mission and distribution constraints limiting last-
mile charging. Additionally, the expansion of charg-
ing networks beyond Nairobi is hampered by land 
acquisition and permitting. Sustaining the industry’s 
momentum will depend on coordinated policy action, 
innovative financing solutions, supplier development 
and targeted infrastructure investment. 
Source: UNIDO elaboration based on a background report produced 
by Avenyo et al. (2025).46
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Coordinated industrial policy packages are essential 
to address these constraints. First, national EV poli-
cies should not only regulate production and imports 
but also lifecycle issues, such as battery disposal and 
infrastructure replacement, both of which are critical 
for environmental sustainability. Second, targeted 
investments in technical and vocational training are 
needed to build a skilled workforce capable of scal-
ing EV manufacturing and maintenance across Africa. 
Third, African countries should increase investment in 
innovation to strengthen technological sovereignty. 
Fourth, regional cooperation is crucial to promote 
complementarities, prevent uneven development 
and enhance Africa’s collective bargaining position in 
global markets. 

5.3.4 Green textiles and apparel

The shift towards more sustainable textiles and 
apparel, driven by the green transition, aligns with 
Africa’s established cotton-growing capabilities and 
young labour force. Rising environmental concerns 
and evolving consumer preferences are fuelling de-
mand for natural fibres such as organic cotton, raffia 
and jute, with certified suppliers gaining a competitive 
edge.47 African countries can harness this opportunity 
by complementing their abundant fibre production 
with renewable energy systems and certification 
schemes, thereby enhancing both competitiveness 
and market access. The production of textiles from 
organic cotton is particularly promising, given the 
continent’s growing raw material base: in 2020, Africa 
accounted for 7.3 per cent of global production, a 90 
per cent increase compared to 2019.48

African economies are increasingly adopting greener 
manufacturing practices to strengthen their partic-
ipation in the textiles and apparel value chain and 
capture greater value added. In Southern and Eastern 
Africa, integrating renewable energy into textile pro-
duction has not only reduced emissions but has also 
enhanced competitiveness, increased value retention, 
and supported upgrading within the value chain.49 

Ethiopia, for instance, has attracted sustained foreign 
investment into textile parks powered by renewable 
energy, demonstrating how the region’s comparative 
advantage in renewables can underpin the develop-
ment of low-emission industrial zones.50 Sustainability 
credentials and recycling initiatives also offer impor-
tant entry points: Kenya has pioneered the world’s 
first green garment factory built entirely from upcy-
cled shipping containers, showcasing both innovation 
and environmental ambition.51 These developments 
highlight Africa’s potential to move into higher-value 
segments through clean production technologies and 
green branding.52

Africa’s textiles and apparel industry faces several 
entrenched bottlenecks that must be addressed to 
unlock its full potential. Firms face stiff competition 
from established global exporters—primarily in Asia—
that benefit from better infrastructure, lower produc-
tion costs and stronger brand recognition. Gaps in en-
ergy, water and transport infrastructure, coupled with 
limited access to green finance, hamper the adoption 
of sustainable practices and certification schemes. 
Branding remains another challenge, as many African 
firms operate as OEMs and lack marketing capacity, 
thus reducing their ability to capture higher value in 
global markets.

To address these challenges, governments must 
invest in green industrial parks, eco-certification 
schemes and skills development in design, while 
promoting PPPs to drive innovation and scale. 
Intra-African trade under the AfCFTA could further 
strengthen regional textile value chains, linking raw 
material producers such as Benin and Tanzania with 
manufacturing hubs in Ethiopia and Kenya, and design 
centres in Ghana – creating an integrated, pan-Afri-
can strategy for sustainable fashion. Effective imple-
mentation of such a continental strategy requires 
harmonized standards, coordinated policies and 
integrated regional logistics. Initiatives to reinforce 
branding, such as the “Made in Rwanda” policy frame-
work, can help strengthen the country’s position in 
value chains. However, urgent action is needed: slow 
transformation could leave Africa’s textile industry 
trailing global competitors, jeopardizing a key source 
of manufacturing employment and foreign exchange 
earnings across the continent.

5.3.5 Pharmaceuticals

Population growth, urbanization and increasing 
investment in healthcare systems are projected to 
drive Africa’s pharmaceutical market beyond USD 70 
billion by 2030.53 Rising demand for pharmaceuticals, 
both domestically and regionally, presents oppor-
tunities for horizontal and vertical expansion of the 
industry. However, the continent currently produces 
less than 3 per cent of the medicines it consumes, 
with particularly limited capacity to manufacture 
active pharmaceutical ingredients (APIs).54 Localizing 
pharmaceutical production represents not only a 
strategic opportunity for industrialization but also a 
critical step towards enhancing health security and 
autonomy – a lesson underscored by the COVID-19 
pandemic. Several countries, including South Africa, 
Egypt and Nigeria, have started developing vaccine 
manufacturing capabilities (see Box 5.3), while Kenya, 
Rwanda and Sudan are establishing pharmaceutical 
parks and integrating pharmaceutical production into 
their national industrial strategies.55
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Africa already hosts several strong industry leaders ca-
pable of jumpstarting pharmaceutical production and 
related industries. In North Africa, Egypt alone has over 
200 pharmaceutical establishments, supplying more 
than 90 per cent of domestic demand. Complementary 
industries, such as precision medical devices, offer ad-
ditional industrialization opportunities.56

However, regional specialization in pharmaceuticals 
remains limited due to several structural bottle-
necks, including weak regulatory frameworks, im-
port-biased trade regimes and underfunded R&D.57 
Despite its potential, the pharmaceutical industry is 
often bypassed by multinational firms that prioritize 
distribution over local manufacturing or technology 
transfer. Reliance on imported APIs and raw materials 

increases the continent’s economic and health vul-
nerabilities while limiting opportunities for value 
addition. These challenges are further compounded 
by infrastructure gaps, such as inadequate quality 
testing labs, cold chain logistics and reliable util-
ities, as well as shortages in skilled pharmaceutical 
professionals.

Robust industrial policies are essential for Africa to 
fully leverage its pharmaceutical potential. Key policy 
actions include supporting SEZs for pharmaceuticals, 
providing incentives for API production, investing in dig-
italized, traceable supply chains, and fostering strategic 
partnerships with countries in the Global South with 
established industrial capabilities in the industry, such 
as Brazil and India, to facilitate technology transfer. 

Box 5.3 Nigeria: Scaling up production of essential 
medicines

With a population exceeding 230 million, Nigeria faces 
growing demand for both essential and chronic-care 
medicines. The domestic pharmaceutical market is 
potentially very large, as the country reports a high 
prevalence of infectious diseases, driving the need for 
antimalarial and antiretroviral treatments, while ris-
ing rates of non-communicable diseases are increas-
ing demand for chronic-care pharmaceuticals. The 
country’s position within the Economic Community 
of West African States (ECOWAS) provides additional 
opportunities for regional expansion.

In this context, Nigeria has a strategic opportunity 
to localize the production of active pharmaceutical 
ingredients (APIs), excipients and finished dosage 
forms, building on preexisting capabilities in digital 
infrastructure and logistics to support pharmaceu-
tical innovation. While industrial and technological 
capabilities in the industry remain nascent and un-
evenly distributed, the country already hosts pockets 
of excellence. Nigerian firms produce key anti-infec-
tives and maternal-health medicines, as well as spe-
cialized products such as cephalosporins, aerosols 
and bilayer malaria formulations. 

Yet at the same time, the diffusion of good manu-
facturing practices remains uneven, and most plants 
are only partially automated, with selective progress 
in parenteral drugs and API development. Weak 
university-industry linkages and gaps in quality in-
frastructure exacerbate these challenges. A critical 
structural bottleneck is the lack of accredited do-
mestic bioequivalence and bioavailability laborato-
ries. As a result, firms have to outsource these costly 
studies abroad, which discourages investment in 
complex generics and limits opportunities for value 
chain upgrading.

Policy measures are being introduced to support the 
industry’s upgrading. The Federal Government has set 
ambitious targets to reduce import dependency and 
increase the domestic share of medicine supply. The 
National Agency for Food and Drug Administration 
and Control has implemented the “Five-Plus-Five” 
validity policy, which limits import registrations when 
local production is feasible, aiming to gradually shift 
the pharmaceutical market from import dependence 
to domestic manufacturing. Complementing these 
efforts, the Presidential Initiative for Unlocking the 
Healthcare Value Chain coordinates procurement, 
standards and investment, aligning donor and public 
purchasing with credible local capacity while address-
ing bottlenecks that delay market entry or inflate costs.

Despite these efforts, several challenges persist. The 
industry faces substantial macroeconomic head-
winds, including exchange-rate volatility and infla-
tion, which increase production and financing costs. 
Access to finance remains constrained by short-term, 
high-cost loans and stringent collateral requirements. 
Furthermore, the industry continues to rely heavily 
on imports, while high energy costs undermine local 
manufacturers’ competitiveness. The development 
of industrial parks, stronger regional linkages, and 
the attraction of FDI and joint ventures in advanced 
pharmaceutical production could play a crucial role 
in supporting the industry’s further growth. 
Source: UNIDO elaboration based on a background report produced 
by Avenyo et al. (2025).58

Population growth

AFRICA: CHALLENGES AND OPPORTUNITIES FOR FUTURE INDUSTRIALIZATION



118  |   IDR26

PART B CHAPTER 5

South-South cooperation with Brazil, for example, 
has recently helped Mozambique establish a major 
pharmaceutical plant serving the southern African 
market.59 Over time, such initiatives could strengthen 
public health outcomes while driving economic 
transformation across the continent. Coordinated 
regional integration, complemented by PPPs, shared 
regulatory facilities, pooled procurement and spe-
cialized training institutions, can further enhance 
economies of scale and reduce costs.60 AfCFTA can 
play an important role by facilitating the creation of 
regional value chains (RVCs) in the pharmaceutical 
industry by reducing tariffs and non-tariff barriers 
on healthcare products. 61

5.3.6 Artisanal manufacturing of creative 
arts and crafts

Global demand for ethically produced and culturally 
distinctive goods is on the rise, positioning Africa’s 
artisanal and creative industries as a promising av-
enue for inclusive industrialization. African artisanal 
goods, such as handwoven textiles, jewellery, ceram-
ics and woodwork, not only embody cultural heri-
tage but also provide a foundation for locally rooted 
production. Tourism offers a natural channel for 
distribution and promotion, with cultural festivals, 
heritage sites and destination markets connecting 
local producers to global consumers. Experiences 
from countries such as Rwanda, Sudan, Senegal, 
Ghana and Kenya highlight the benefits of linking 
tourism with craftsmanship: increased income and 
participation for women and youth,62 strengthened 
community ties,63 and enhanced market visibility 
and pricing power for artisans. 

Nonetheless, the industry remains largely informal 
and undercapitalized. Most artisanal goods produc-
ers and creative entrepreneurs operate outside for-
mal regulatory frameworks, limiting access to both 
finance and their ability to enforce contracts or scale 
production commercially. Infrastructure deficits in 
rural or peri-urban areas impose high costs and lo-
gistical barriers on producers, hampering the move-
ment of goods. Opportunities to integrate artisanal 
production with the tourism industry also remain 
significantly underdeveloped. Although artisanal 
work is deeply embedded in tourism economies 
and local livelihoods, it is often overlooked in policy 
frameworks and industrial planning.64

To address these gaps, governments can establish 
dedicated support funds for the creative economy, 
complemented by design schools and business 
training programmes tailored to artisans. Legal 
reforms are also essential to protect indigenous 
designs, for example through digital intellectual 
property (IP) registries and certification systems, 
while promoting access to global markets through 
participation in international trade fairs. Further 
investment in e-commerce infrastructure and closer 
integration with the tourism industry would help 
formalize supply chains, boost exports and scale up 
the creation of decent jobs.

5.3.7 Agroprocessing and agricultural 
equipment

Africa’s demographic boom and rising incomes are fu-
elling demand for processed foods.65 Agroprocessing 
can provide a strategic entry point for Africa’s indus-
trialization. Opportunities exist both in developing 
downstream industries linked to key agricultural 
products and in expanding the production of agricul-
tural equipment. The continent already plays a signif-
icant role in crops such as soybeans, cocoa and cof-
fee. Soybeans and other strategic crops, where South 
Africa, Zambia and Sudan are becoming increasingly 
important,66 support the production of cooking oil 
and animal feed for the livestock industry, including 
poultry.67 In cocoa and coffee value chains, economies 
in West and East Africa might upgrade into process-
ing activities to strengthen the continent’s industrial 
base and capture higher value addition. 

Complementary opportunities also exist in the man-
ufacturing of CSA technologies and locally produced 
biofertilizers. As discussed in Chapter 2, agricultural 
machinery and other inputs are essential for un-
locking both productivity gains and improved food 
security.68 In response to this growing demand, South 
Africa is leveraging its manufacturing capabilities 
to become a regional hub for CSA equipment (see 
Box 5.4). AfCFTA could further amplify the benefits 
of these technologies, with food exports across the 
continent projected to grow by up to USD 1.8 billion in 
additional revenue.69

Despite progress, structural and emerging bottle-
necks continue to constrain agroprocessing across 
African economies.70 Key challenges include low 
levels of technology adoption, which limits yields 
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and productivity,71 restricting the scope of structural 
transformation and the potential for agro-industri-
alization. Additional constraints include weak rural 
infrastructure, inadequate cold storage and logistics 
capacity, limited access to regional markets, and 
increased vulnerability to climate-related shocks.72 
Addressing these barriers requires active policy 
interventions to strengthen agro-industrial eco-
systems. Key measures include the development of 
agro-industrial parks, investment in processing infra-
structure, improved access to finance for farmers and 
‘agripreneurs’, and the enforcement of standards and 
compliance systems throughout the value chain.73

African economies can harness this and other 
emerging opportunities, driven by global mega-
trends, to forge new pathways towards future in-
dustrialization. Achieving this requires coordinated 
action among businesses, governments and civil 
society to design and implement goal-oriented in-
dustrial strategies. Industrial policy should build on 
existing capabilities, areas of excellence and natu-
ral endowments, while ensuring that greater value 
is captured locally. In an evolving global landscape, 
African economies will need to tap into both global 
and, increasingly, regional markets to sustain and 
accelerate growth.

Box 5.4 South Africa: Promoting agroprocessing 
through climate-smart technologies

Agriculture remains a critical sector in South Africa, 
but it is increasingly exposed to climate-related risks. 
Projections suggest that average temperatures across 
the continent could rise substantially by the end of 
the century, causing shifts in rainfall patterns and 
increasing the frequency of extreme weather events, 
posing serious threats to agricultural productivity 
and food security. As climate change intensifies, 
climate-smart technologies (CSA) equipment can help 
mitigate these impacts. Examples include silo bags for 
grain storage, soil and air sensors, conservation agri-
culture practices, early-maturing and drought-toler-
ant seed varieties, smart breeding techniques, preci-
sion agriculture, rainwater harvesting systems, drone 
technology and blockchain-based traceability tools.

Driven by climate change and the growth of horticul-
tural export markets, domestic and regional demand 
for CSA solutions has risen significantly in recent 
years, positioning South Africa as an emerging hub for 
CSA equipment. Existing manufacturing capabilities in 
products such as shade nets and drip irrigation pipes, 
coupled with the availability of key inputs, provide a 
strong foundation for CSA innovation. These capabil-
ities support not only domestic production but also 
the potential for South Africa to serve as a regional 
hub for CSA technologies. Moreover, AfCFTA presents 
a significant opportunity for further expansion. 

Although there is no overarching policy framework 
for the sector, several targeted policy instruments 
have supported its development. The Agriculture and 
Agroprocessing Masterplan, a multi-stakeholder ini-
tiative, aims to enhance sustainability in agriculture 
and agroprocessing by promoting research and the 
adoption of sustainable practices. Complementing 
this, programmes such as the Western Cape’s CASP 
and Limpopo’s Farmer Support Programme facilitate 
technology adoption on farms by providing funding 
for the acquisition of machinery including planters, 
fertilizer applicators and tractors. The Department 
of Trade, Industry and Competition’s Manufacturing 
Support Programme offers incentives for local pro-
duction of CSA-related technologies. Additionally, the 
2019 National Climate Change Adaptation Strategy 
outlines national priorities for building climate resil-
ience, including support for the development of CSA 
equipment.
Source: UNIDO elaboration based on a background report produced 
by Avenyo et al. (2025).74
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“The Asia-Pacific region is advancing and fast-moving with the technological revolution. This 
transformation is driving the expansion of the digital economy, empowering youth and women 
entrepreneurs, improving access to finance through fintech, and creating opportunities to 
advance inclusive and sustainable growth. The Asia-Pacific region’s transformation offers 
valuable lessons for other regions to leapfrog in innovation and service delivery.”

Since the beginning of the century, the Asia-Pacific region has emerged as the 
most dynamic globally in terms of industrial development. Looking ahead, 
the region’s prospects remain positive. Under the current path scenario, 
most subregions are expected to make steady progress, with low- and 
middle-income countries gradually narrowing the gap with higher-income 
economies in industrialization, productivity and emissions performance. 
However, the region remains highly heterogeneous. The extent to which 
different subregions achieve these positive outcomes will depend on their 
capacity to address key bottlenecks to future industrialization. Disparities in 
physical and digital infrastructure, gaps in future-oriented technical skills, 
competition from lower-cost imports, and limited regional integration may 
constrain industrial progress in several countries in the region. 
At the same time, however, these challenges coexist with a range of emerging 
sectoral opportunities driven by global megatrends that are reshaping the 
global economy. Promising industries include renewable energy equipment 
and low-emissions hydrogen, electric mobility, critical minerals processing, 
green textiles and apparel, digital technology equipment and services 
and bioeconomy, among others. By addressing structural bottlenecks and 
strategically prioritizing these industries, governments can leverage global 
megatrends to significantly accelerate the transition towards sustainable 
and inclusive industrialization.

United Nations Under-Secretary-
General and Executive Secretary 
of the UN Economic and Social 
Commission for Asia and the 
Pacific (UNESCAP)

Armida Salsiah Alisjahbana 
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Since the turn of the century, the Asia-Pacific region 
has experienced the world’s strongest industrial 
growth, but with notable variations across income 
groups and subregions. As outlined in Chapter 1, the 
region recorded the highest relative growth in manu-
facturing over the last 25 years, with manufacturing 
value added (MVA) expanding at an average rate of 
nearly 5 per cent, significantly above the 2 per cent av-
erage for all developing countries.1 Yet this aggregate 
performance masks sharp disparities among country 
groups, reflecting differences in recent trends, chal-
lenges and future prospects. To better capture these 
subregional dynamics, countries are grouped accord-
ing to their level of industrial development and geo-
graphical proximity within the region (Table 6.1).

Upper middle-income and high-income industrializ-
ing economies in Eastern Asia remain the undisputed 
leaders of industrial development in the region. 
Over the past 25 years, this group has made remark-
able progress, with MVA per capita increasing more 
than eleven-fold, largely driven by the expansion of 
Chinese manufacturing. In South-Eastern Asia and the 
Pacific, economies such as Indonesia and Malaysia 
have diversified their manufacturing base into higher 
value-added industries, but at a more moderate pace. 
Meanwhile, Southern and Western Asia have achieved 
gradual gains, though these increases remain modest 
compared with Eastern Asia’s dynamism (Figure 6.1).

Among low- and lower-middle income economies, 
MVA growth has shown diverging trends. East and 
South-Eastern Asia and the Pacific have recorded 
sustained increases, with MVA per capita rising more 
than threefold since 2000. This growth reflects the 
strong performance of economies such as Viet Nam, 
which has emerged as one of the fastest-growing 
manufacturing exporters, successfully integrating into 
global value chains (GVCs) in electronics, textiles and 
machinery. Southern Asia also demonstrates robust 
industrialization, led by India’s large domestic market 
and the rise of Bangladesh as a major garment and 
textiles exporter. By contrast, economies in Western 
Asia within this group have experienced stagnation 
or even contraction in manufacturing, reflecting per-
sistent structural and geopolitical constraints.

High-income industrial economies in the region ex-
hibit limited dynamism overall. While Eastern Asia’s 
industrial leaders such as Japan, the Republic of 
Korea and Taiwan, Province of China maintained sta-
ble growth and advanced technological specializa-
tion, economies in Western Asia as well as in South-
Eastern Asia and the Pacific, have recorded marginal 
or stagnant industrial performance. This divergence 
highlights a broader structural shift in which Asia’s 

industrial momentum is increasingly concentrated in 
emerging manufacturing hubs, while mature indus-
trial economies are experiencing slower growth.

Table 6.1 Asia-Pacific: List of economies by geo-
graphical area and stage of industrial development

Low- and lower middle-income economies (LLMIEs)

Eastern Asiaa The Pacificb Southern Asia Western Asia

D.P.R. of Korea Kiribati Afghanistan Jordan
South-Eastern 
Asia

Micronesia 
(FS of) Bangladesh Lebanon

Cambodia Papua New 
Guinea Bhutan State of 

Palestine
Lao People’s 
DR Samoa India Syrian Arab 

Republic

Myanmar Solomon 
Islands Nepal Yemen

Philippines Tuvalu Pakistan
Timor-Leste Vanuatu Sri Lanka
Viet Nam

Upper middle-income and high-income industrializing 
economies (UMIEs and HINGEs)

Eastern Asia Malaysia Palau Oman
China Thailand Tonga Qatar
China, Hong 
Kong SAR The Pacificc Southern Asiad Saudi Arabia

China, Macao 
SAR Cook Islands Iran (Islamic 

Republic of) Turkey

Mongolia Fiji Maldives United Arab 
Emirates

South-Eastern 
Asia

French 
Polynesia Western Asia

Brunei 
Darussalam

Marshall 
Islands Iraq

Indonesia New Caledonia Kuwait

High-income industrial economies (HIIEs)

Eastern Asia South-Eastern 
Asiae Nauru Cyprus

China, Taiwan 
Province Singapore New Zealand Israel

Japan The Pacific Western Asia
Republic of 
Korea Australia Bahrain

Note: In the analysis of this chapter, country groups with a small 
sample size (fewer than three economies) or small population share 
(less than 2 per cent of the regional population) are merged with 
neighbouring groups at a similar stage of industrial development to 
limit outlier effects from low representation and/or inconsistencies in 
country-level data: a) presented together with South-Eastern Asia due 
to a small sample size; b) presented together with South-Eastern Asia 
due to a small population share; c) presented together with South-
Eastern Asia due to a small population share; d) presented together 
with Western Asia due to a small sample size; e) presented together 
with the Pacific due to a small sample size and population share.

Source: UNIDO elaboration based on UNIDO country classifications 
(see Annex A.3). 

6.1 RECENT AND FUTURE INDUSTRIAL DYNAMICS
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Figure 6.1 Asia-Pacific: Industrial dynamics in the first quarter of the 21st century
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Eastern Asia dominates the region’s MVA distribution, 
although this lead is expected to moderate by 2050 
as Southern Asia is expected to emerge as a major 
industrial hub. In 2025, Eastern Asia accounts for 75 
per cent of the region’s MVA, with upper middle-in-
come and high-income industrializing economies 
contributing 55 per cent, and high-income indus-
trial economies another 21 per cent (Figure 6.2). By 
contrast, low- and lower middle-income economies 
account for only 11 per cent, primarily from Southern 
Asia. Projections under the current path scenario in-
dicate that some of these trends will continue, while 
some changes are anticipated.2 By 2050, the share of 
low- and lower middle-income economies in the re-
gion is expected to increase by nearly 10 percentage 
points, largely driven by India’s industrial expansion 
and continued growth across Southern Asia. 

Industrial intensity gaps across the region remain 
highly uneven. By 2050, Eastern Asia is expected to 
continue leading in industrial intensity across all 
income categories. The contribution of upper mid-
dle-income and high-income economies to global 
MVA will more than double their share of the global 
population (FIgure 6.3, Panel A). Other developing 
economies in the Asia-Pacific region are projected 

to increase their industrial intensity indices, but at a 
considerably slower pace. Low- and lower middle-in-
come economies in Southern and Western Asia are 
expected to achieve only moderate progress from 
very low baseline values, gradually narrowing the gap 
yet remaining far from parity. This persistent under-
performance reflects deep structural bottlenecks, 
including deficiencies in infrastructure, skills and 
technological capabilities, that continue to constrain 
industrial upgrading in these economies, as discussed 
in the following section.

Productivity is expected to converge towards the fron-
tier across most of the region, although significant 
gaps will persist. Catch-up dynamics in relative man-
ufacturing productivity are projected to be positive in 
most subregions (Figure 6.3, Panel B). The largest reduc-
tion by 2050 is expected among upper middle-income 
and high-income industrializing economies in Eastern 
Asia, where the current 66 per cent gap relative to the 
frontier is projected to decline to just 22 per cent, a re-
markable achievement over a 25-year period. Low- and 
lower middle-income economies are also expected to 
narrow their gaps across subregions, but progress is 
likely to be modest, as significant and persistent tech-
nological constraints will continue through 2050. 

Figure 6.2 Asia-Pacific: Current and projected distribution of industrial production in the region
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Figure 6.3 Asia-Pacific: Industrialization gaps by subregions, current values and projections for 2050
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A mixed picture emerges for projected industrial 
environmental efficiency. Generally, low- and lower 
middle-income economies in the region are expected 
to experience a decline in their industrial environ-
mental efficiency indices, whereas upper middle- and 
high-income economies are projected to narrow their 
gaps in this dimension (Figure 6.3, Panel C). This pat-
tern aligns with traditional structural change, where 
countries initially move towards more energy-inten-
sive industries before improving these industries’ 
efficiencies. At the same time, however, these projec-
tions highlight a missed opportunity for these econo-
mies if business continues as usual, as they risk fail-
ing to leapfrog towards greener production methods. 

The Asia-Pacific region’s impressive performance in 
manufacturing over the past 25 years has not been 
uniform across all income groups and subregions, 
and replicating these success stories will require co-
ordinated action. Much of the region’s performance 
has been driven by China, whose manufacturing 
growth stands out as a global outlier. Beyond China, 
some income groups and subregions have witnessed 
strong or moderate growth, while others experi-
enced stagnation or decline. Under the current path 
scenario, most subregions could see their low- and 
middle-income countries narrowing gaps in industri-
alization, productivity and emissions. Achieving these 
projected positive outcomes, and avoiding the nega-
tive ones, will require building future-ready industrial 
ecosystems across the entire region.

6.2 MAIN BOTTLENECKS CONSTRAINING FUTURE 
INDUSTRIALIZATION 
Seven areas of action to prepare for the future. The 
strengthening of key enablers will be necessary for 
Asia-Pacific to maintain its lead among developing 
regions and to expand success stories to more coun-
tries. The analysis conducted for IDR 2026 identifies a 
set of indicators to assess the region’s performance in 
these enablers relative to advanced regions and other 
developing economies. These indicators are clustered 
into seven dimensions, namely: (i) institutions; (ii) 
infrastructure; (iii) labour force; (iv) technology; (v) 
market structure and integration; (vi) greening, and 
(vii) finance.3 For each dimension, two indicators were 
selected based on their relevance and cross-country 
availability over the past decade (see Figure 6.4).

6.2.1 Institutions

State capacity is relatively strong across the Asia-
Pacific region and within income groups. In terms of 
both political stability and government efficiency, the 
region outperforms other developing regions (Figure 
6.4). Yet, policy inconsistency and weak coordination 
continue to constrain growth in some countries, and 
may impede further industrialization, particularly in 
some South-Eastern and Southern Asian countries. 
For example, industrial policies that fail to account 
for green transition objectives may increasingly ex-
pose countries to risks associated with emerging 
global environmental standards, such as carbon bor-
der taxes. Additional risks arise from the potential 
for new or resurgent political conflicts, especially in 
Western and South-Eastern Asia.

6.2.2 Infrastructure

Infrastructure development in the Asia-Pacific region 
is comparatively strong relative to other developing 
regions. Low- and middle-income economies, for 
instance, outperform their peers in other regions in 
electricity access. At the same time, however, with-
in-region disparities are substantial. Road and rail 
density remains low in several economies, contribut-
ing to high logistics costs, while port congestion con-
tinues to slow the flow of raw materials and finished 
goods. This unevenness is also mirrored within coun-
tries, where infrastructure in many rural or peripheral 
areas remains sparse and unreliable, raising transac-
tion costs and impeding balanced industrial growth.

Digital divides within countries continue to slow the 
adoption of emerging technologies. 5G coverage, for 
instance, is far more prevalent in upper middle- and 
higher-income economies in the region, with both 
groups outperforming their peers in other regions. In 
some economies, uneven access to digital infrastruc-
ture exacerbates the digital divide, preventing many 
businesses and individuals from fully participating 
in the digital economy and leveraging technological 
advancements.4 Poor internet connectivity, coupled 
with a lack of coordinated national digital strategies, 
further hampers the diffusion and implementation 
of new technologies, resulting in a pace of adoption 
insufficient to drive significant industrial growth.
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Figure 6.4 Industrialization enablers: Asia-Pacific compared to the world frontier and other developing regions
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6.2.3 Labour force

Education systems in the region exhibit wide dispari-
ties: upper- and higher-income economies have very 
strong systems, while many low- and middle-income 
economies face significant shortcomings. Across this 
group, shortages of skilled labour and technical ex-
pertise are common, even in economies with a high 
share of young people. These constraints arise from 
limited and uneven access to quality education, with 
notable gaps in vocational training, college educa-
tion and, in some cases, even secondary education. 
Horizontal inequalities also play a role – for example, 
while Southern Asia has made progress in literacy, 
substantial gender and rural-urban gaps persist.

6.2.4 Technology

Lower- and middle-income economies in the region 
also face mismatches between the supply and de-
mand for skills, especially in the context of the digital 
transition. Education and training systems in many 
countries have been slow to respond to the digital 
transition, limiting the manufacturing sector’s ability 
to harness the potential of new technologies. Even 
where tertiary education has expanded, gaps in tech-
nical skills persist due to deficiencies in vocational 
training. Low research and development (R&D) expen-
diture in most firms further exacerbates the shortage 
of high-skilled workers. As a result, firms that manage 
to overcome the costs of adopting emerging tech-
nologies often struggle to find the talent required to 
move towards knowledge-intensive, high value-added 
manufacturing, constraining prospects for structural 
transformation in these economies.

6.2.5 Trade and integration

The regional market is an engine of growth, especially 
for lower-, middle- and upper-middle income econo-
mies. Yet in some countries, demand is constrained by 
small domestic markets and, more generally, by limited 
integration into GVCs and ongoing geopolitical ten-
sions. In Southern and Western Asia, in particular, the 
full potential of regional economic integration remains 
untapped, hampered by geopolitical sensitivities, 
conflict and inadequate cross-border infrastructure.5 
These barriers limit opportunities for firms to scale up 
production and engage in broader trade networks. 

Local private firms remain underrepresented among 
high performers in many economies. In South-Eastern 
Asia, for instance, leading firms are often multina-
tional enterprises (MNEs) and state-owned enter-
prises (SOEs). Their dominance in value chains reflects 

the subregion’s open industrial model, which heavily 
relies on incoming foreign direct investment (FDI). 
These MNEs typically occupy the most productive 
segments of value chains, leaving lower value-added 
activities to local firms. In other cases, particularly in 
Western and Southern Asia, many leading firms are 
SOEs operating across a wide range of industries, 
including those typically dominated by private firms 
elsewhere, such as manufacturing, accommodation 
and construction.6 

Competitive pressure from lower-cost imports origi-
nating in emerging industrializing economies within 
the region has intensified in recent years. These im-
ports are increasingly concentrated in neighbouring 
emerging markets, placing domestic producers in 
importing markets at a disadvantage compared with 
foreign competitors that benefit from greater scale, 
cost efficiency and logistical advantages. This impact 
is particularly pronounced in industries such as au-
tomotive, machinery and transport equipment, elec-
tronics, and textiles and apparel. The challenges are 
especially acute in South-Eastern Asia, where reliance 
on these trade flows is highest.

6.2.6 Production greening

Despite considerable progress in renewable energy 
capacity, the Asia-Pacific region remains heavily 
dependent on fossil fuels. The green transition in 
manufacturing faces several constraints, including 
infrastructure bottlenecks, particularly inadequate 
power grids that limit the integration of renewables, 
and a substantial financing gap.7 Without targeted 
measures to enhance adaptation and resilience, the 
region’s high exposure to climate risks and the as-
sociated recovery costs will further strain resources, 
diverting financial resources away from decarboniza-
tion efforts.8

Policy uncertainty, misaligned incentives and ex-
tensive fossil fuel subsidies discourage low-carbon 
investment. Without stronger regulatory alignment, 
continued reliance on high-emission industries will 
increasingly expose manufacturers to carbon border 
adjustment measures and erode global competitive-
ness. The transition is further hampered by institu-
tional capacity gaps, governance challenges, limited 
access to technology and expertise, as well as finan-
cial market barriers, such as insufficient climate-re-
lated information disclosure and underdeveloped 
capital markets in some economies. The commercial 
viability of green projects is also undermined by high 
upfront costs, long payback periods, and the concen-
tration of critical mineral supplies essential for clean 
technologies.9 
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6.2.7 Finance and investment

Small and medium-sized enterprises (SMEs) in the 
Asia-Pacific region face challenges in accessing finance, 
especially for long-term investments. This hampers 
industrial firms’ ability to invest in technology, expand 
capacity and compete internationally. Corporate debt 
markets, which are essential for funding large infra-
structure and industrial projects, remain underdevel-
oped in many economies, leaving financial systems 
largely dependent on banks.10 Smaller firms are often 
perceived by banks as riskier and lack sufficient collat-
eral, making financing expensive. In South-Eastern Asia, 
SMEs frequently encounter short repayment terms and 
stringent documentation requirements, while public fi-
nancial institutions maintain modest industrial lending 
portfolios that often focus on working capital rather 
than long-term investment. In Western Asia, credit 
access is uneven, impeded by banks’ risk aversion, 
shallow capital markets and underdeveloped financial 
instruments. In Southern Asia, the region’s young de-
mographic could support a dynamic startup ecosystem, 
yet inadequate financing options and weak corporate 
governance limit the development of new technolo-
gies and knowledge,11 further deterring investment.

Macroeconomic bottlenecks, ranging from debt bur-
dens and fiscal constraints to weak private invest-
ment and exchange rate pressures, pose significant 
challenges to industrialization. In several Southern 
Asian economies, high levels of public debt limit gov-
ernments’ ability to mobilize resources, leaving them 
vulnerable to rising borrowing costs and reduced ac-
cess to external financing. Fiscal constraints, driven 
by low revenue mobilization, further restrict public 
investment in infrastructure and industrial support, 
undermining the foundations for long-term structural 
transformation. In Western Asia, several economies 
have experienced notable real effective exchange 
rate appreciation in recent years, reducing the com-
petitiveness of manufacturing exports, particularly in 
price-sensitive industries.

6.2.8 Cross-cutting issues

Informality remains a bottleneck, with substantial 
variation across income groups. Informality levels 
range from around 5 per cent in higher-income indus-
trial economies to an average exceeding 60 per cent 
in low- and middle-income economies (Figure 6.5). 
The prevalence of informal activity in these econo-
mies constrains domestic resource mobilization, pro-
ductivity growth and business expansion. Recent evi-
dence from India, for instance, suggests that over the 
past three decades, informality has hampered overall 
productivity growth in the manufacturing sector.12

Across the region, informality tends to exacerbate 
existing gender imbalances. This is particularly evi-
dent in developing economies, where the share of 
informal employment among women exceeds that of 
the overall workforce by more than five percentage 
points. In low- and lower middle-income economies, 
for instance, an average of 66 per cent of women em-
ployed in manufacturing work in the informal sector. 
Informality, in turn, results in lower wages and poorer 
working conditions, further widening gender dispari-
ties and limiting the capacity of industry to fully con-
tribute to social development.

Figure 6.5 Informality and gender imbalances in 
Asia-Pacific’s manufacturing sector
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Megatrends are reshaping the global economy and 
opening new windows of opportunity for industrial 
development across Asia.13 Ongoing transitions in 
digital technology and energy systems are proving es-
pecially transformative. The rise of AI and the digitali-
zation of production are driving demand for advanced 
information and communication technology (ICT) 
equipment, such as semiconductors and mobile de-
vices, as well as information technology (IT) services, 
including cloud computing and cybersecurity. The 
green transition is stimulating investment in critical 
minerals, renewable energy equipment, low-emission 
hydrogen and electric mobility, with strong govern-
ment commitments creating additional momentum. 

Other megatrends arising from profound societal 
shifts are equally important. Demographic changes, 
including population growth and ageing, are driv-
ing demand for e-mobility, pharmaceuticals and 
healthcare-related industries. At the same time, the 
reconfiguration of supply chains is creating opportu-
nities for countries to expand into green textiles and 
clothing, while the transformation in food production 
systems is opening new avenues for agroprocessing. 
The in-depth case studies presented in the following 
subsections illustrate how these trends are translat-
ing into tangible sectoral development opportunities 
across the region (see Table 6.2). Given the hetero-
geneity of the Asia-Pacific region, unlocking these 
opportunities will require context-specific industrial 
strategies tailored to local capabilities, institutional 
frameworks and development priorities. 

6.3.1 Critical minerals processing 

The rapid growth of digital and green technologies is 
fuelling a surge in global demand for critical minerals, 
creating new opportunities for industrial development 
and diversification. According to the International 
Energy Agency (IEA), global demand for critical minerals 
is expected to double by 2030 under current policies, 
with stronger policy commitments likely to accelerate 
this trend.14 Mineral deposits in several subregions pro-
vide a solid foundation for mineral beneficiation strat-
egies. South-Eastern Asia, for example, benefits from 
Indonesia’s large nickel reserves, while Western Asia is en-
dowed with phosphate rock deposits in Saudi Arabia and 
the Islamic Republic of Iran. Mongolia also presents op-
portunities with its substantial copper deposits. Beyond 
natural endowments, the proximity of these countries 
to major manufacturing hubs, such as China and the 
European Union (EU), combined with the availability of fi-
nancial resources, particularly in the Gulf, creates favour-
able conditions for investment in local mineral refining.

Efforts to localize critical minerals processing are al-
ready yielding results. In Indonesia, for instance, an 
export ban on nickel has stimulated FDI in process-
ing facilities, generating significant diversification 
and domestic value addition (see Box 6.1). In Western 
Asia, Saudi Arabia is positioning mining as the “third 
pillar” of its economic diversification strategy, with 
beneficiation projects designed to transform raw 
ores into higher-value products such as aluminium, 
fertilizers and potentially battery minerals. Saudi 
Arabia aims to link resource exploration with indus-
trial upgrading, while fostering an ecosystem condu-
cive to foreign investment and technology transfer, 
transitioning from an extraction-based model to a 
fully integrated mining and mineral processing hub. 
Another example is Mongolia. Though still primarily 
an exporter of raw materials, the country has also 
initiated small-scale production of value-added 
goods, such as copper cathodes.15

Despite these promising advances, technology gaps, 
skills shortages and dependence on foreign partners 
continue to constrain local mineral processing in 
Asia. With most enterprises owned by foreign inves-
tors, the direct economic benefits for host countries 
remain limited. Skill shortages often require the em-
ployment of foreign workers in key operational roles, 
restricting opportunities for the local workforce. At 
the same time, the polluting nature of mining exac-
erbates environmental degradation and deteriorates 
living conditions, while stricter sustainability stand-
ards in developed economies pose challenges for the 
industry’s integration into GVCs. Recent geopolitical 
tensions have further clouded the outlook, as Asian 
suppliers of critical minerals navigate competing in-
terests among major global powers.

Targeted interventions are therefore essential for 
promoting domestic value addition and strengthen 
regional resilience. Legal frameworks requiring for-
eign investors to partner with local micro-, small and 
medium-sized enterprises (MSMEs) could facilitate 
knowledge transfer and enhance domestic produc-
tion capabilities. Improving the efficiency of SOEs 
and expanding their operational scope would further 
advance this objective. Regional cooperation frame-
works, such as the Association of Southeast Asian 
Nations (ASEAN) and the South Asian Association for 
Regional Cooperation (SAARC), should also be rein-
forced to deepen intra-regional trade and reduce 
exposure to external shocks. Finally, strong environ-
mental safeguards must be embedded in all mining 
initiatives to ensure that industrial development is 
sustainable.

6.3 SECTORAL OPPORTUNITIES TO SPUR FUTURE 
INDUSTRIALIZATION
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Table 6.2 Asia-Pacific: Megatrends, drivers and sectoral opportunities for future industrialization

Main megatrends Sectoral opportunities Drivers Case studies

Energy and the 
green transition

•	Critical minerals 
processing

•	Growing demand for critical 
minerals from clean-tech 
industry

•	Growing demand for critical 
minerals from the semiconductor 
industry

Indonesia: Critical 
minerals processing and 
the electric vehicles 
industry

•	Renewable energy 
equipment and 
hydrogen

•	Growing global demand for 
clean-tech

•	Geographical positioning close 
to end-markets

Oman: Boosting local 
capacity in photovoltaic 
manufacturing to 
achieve carbon 
neutrality

•	Electric mobility

•	Strong government commitment 
and incentives for electrification

•	Growing population and 
urbanization

China: Phased and 
holistic policy mix for 
the mobility sector 

•	Green textiles and 
apparel

•	Shifting of production away from 
China

•	Rising demand for sustainable 
textiles and apparel 

Sri Lanka: Building a 
competitive garment 
industry 

The rise of AI and 
the digitalization of 

production

•	Semiconductors and ICT 
equipment

•	Growing global demand for high-
technology goods, such as smart 
phones and semiconductors

•	Strategic position close to 
manufacturing hubs and strong 
regional trade agreements

India: Accelerating 
innovation in the 
communication and 
electronics industry 

•	IT services and digital 
public infrastructure

•	Growing global demand for cloud 
computing, cybersecurity and 
software development services, 
spurred by the rise of AI.

Population growth 
and the changing 

nature of work

•	Pharmaceuticals •	Ageing populations and 
expanding healthcare needs

The transformation 
of food production 

systems

•	Agroprocessing
•	Growing demand for 

commodities such as coffee and 
palm oil

Source: UNIDO elaboration.
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6.3.2 Renewable energy equipment and 
hydrogen 

Global decarbonization efforts continue to create 
opportunities for the Asia-Pacific region in the pro-
duction of renewable energy equipment, although 
manufacturing activity in key value chains remains 
highly concentrated. East Asian economies, particu-
larly China, continue to play a dominant role in the PV 
and battery value chains.16 At the same time, Southern 
Asia is gradually emerging as a manufacturing hub 
for wind power, a value chain traditionally dominated 
by producers in the EU and the United States, with 
India now reaching an annual manufacturing capac-
ity of 18 gigawatts (GW).17 Economies in Western Asia, 
such as the Islamic Republic of Iran and those in the 
Levant, could leverage their abundant solar and wind 

resources to enter downstream segments of produc-
tion. This approach is currently being pursued in Oman, 
where the ‘Manufacturing for Well-being Strategy 2040’ 
aims at attracting foreign investment to develop the 
domestic photovoltaic (PV) industry (see Box 6.2).

Opportunities are also emerging in less established 
value chains and nascent technologies, such as hy-
drogen and carbon capture and storage (CCS). In 
Western Asia, Saudi Arabia, the United Arab Emirates 
and Oman are projected to rank among the world’s 
top ten producers of low-emission hydrogen and its 
derivatives by 2030, benefitting from their proximity 
to key destination markets and significant investment 
potential.18 Low-emission hydrogen is also gaining 
strategic importance in South-Eastern Asia, with 
Indonesia, Malaysia and Singapore endorsing the 
Hydrogen Declaration at COP29, and committing to

Box 6.1 Indonesia: Critical minerals processing 
and the electric vehicles industry

Indonesia, the world’s largest producer of nickel, 
remained confined to the lower tiers of the global 
nickel value chain for many years. Over the past 
decade, however, the country has repositioned it-
self within the global economy through an assertive 
industrial policy. A cornerstone of this transforma-
tion was the introduction of an export ban on un-
processed nickel ore, which catalysed Indonesia’s 
emergence as a leading producer of midstream and 
downstream nickel products, particularly stainless 
steel. This industrial expansion has also contributed 
to broader structural change, with stainless steel ex-
ports now surpassing oil exports in value. Indonesia’s 
transition from a net importer to a net exporter of 
stainless steel in 2017 marked a milestone. Building 
on this success, Indonesia has extended its industrial 
strategy to include electric vehicles (EV) batteries and 
EV manufacturing, aligning with its 2030 targets for 
decarbonizing transport. 

Indonesia’s downstreaming policy implements a mix 
of instruments designed to attract foreign direct 
investment (FDI), facilitate technology transfer, and 
enhance domestic value addition and participation 
in global value chains (GVCs). The export ban on raw 
mineral products, including nickel ore, triggered a 
domestic price drop that attracted substantial for-
eign investment—primarily from China—into nickel 
processing. Investment in the basic metals indus-
try grew at an average annual rate of 41.6 per cent, 
enabling the rapid construction of smelters and 
the adoption of advanced technologies, such as 
high-pressure acid leaching (HPAL). This technology 
has allowed Indonesia to process lower-grade nickel 
ore into mixed hydroxide precipitate, a critical input 
for EV batteries. 

To ensure meaningful domestic participation in joint 
ventures with foreign firms, the government’s role ex-
panded beyond attracting FDI. It established several 
SOEs, including the mining holding company ANTAM 
and the Indonesia Battery Corporation, to secure a 
central position for domestic firms in strategic part-
nerships. Furthermore, integrated industrial parks, 
such as the Indonesia Morowali Industrial Park, were 
developed to promote vertical and horizontal link-
ages across the nickel value chain. Indonesia now 
aims to become a key player in the global EV battery 
supply chain. One notable measure introduced in 
April 2023 is a reduction in value-added tax on EV 
purchases, lowering the rate from 11 per cent to 1 per 
cent for vehicles with significant local content.

Indonesia’s rapid industrial upgrading has not been 
without challenges. Environmental concerns include 
high carbon emissions from coal-powered smelters 
and the risks associated with HPAL waste. Social 
challenges have also emerged, as job creation within 
mining communities remains limited. Policy mis-
alignments also persist, such as conflicting incentive 
schemes that favour imported EVs over domestically 
produced ones, potentially undermining the com-
petitiveness of local manufacturers in the short- to 
medium-term. 
Source: UNIDO elaboration based on a background report produced 
by Lee et al. (2025).19
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scale up both production and utilization.20 Indonesia 
and Malaysia are also advancing initiatives to expand 
CCS technology.21 Regional institutions, such as ASEAN 
and the Gulf Cooperation Council (GCC), are support-
ing this transition by harmonizing renewable energy 
certification schemes and opening opportunities for 
further development.

Despite numerous initiatives, upgrading in clean-
tech value chains remains complex and capital-inten-
sive. Global uncertainty and structural bottlenecks, 
including weak innovation systems, persistent skills 
gaps and inadequate infrastructure, continue to ham-
per progress. Heavy reliance on foreign intellectual 
property and imported technology limits domestic 
value capture and increases vulnerability to exter-
nal shocks. In the case of low-emission hydrogen, 
technological immaturity raises concerns relating to 
cost competitiveness and scalability, delaying project 

implementation. Saudi Arabia’s NEOM Green Hydrogen 
Project remains one of the few initiatives to have 
reached a final investment decision.22 Moreover, skills 
shortages and infrastructure that are ill-suited to new 
energy systems further constrain development.

To seize these opportunities, Asian countries will need 
to accelerate innovation while fostering an enabling 
ecosystem. Increased R&D investment can strengthen 
technological sovereignty and deepen domestic value 
chains, while industrial policies should facilitate the 
commercialization of innovation. Infrastructure up-
grades will also be critical: investments should be 
channelled towards renewable energy infrastructure, 
retrofitting ports to safely manage large-scale ammo-
nia exports, and expanding desalination capacity to 
meet the water needs of electrolysis, ensuring that 
green sector development contributes to a genuinely 
sustainable transition.

Box 6.2 Oman: Boosting local capacity in photovol-
taic manufacturing to achieve carbon neutrality

Oman has successfully initiated its entry into the 
photovoltaic (PV) industry through a combination 
of public procurement and foreign direct invest-
ment (FDI). Despite starting from a limited manu-
facturing base, the industry is expanding rapidly. By 
the end of 2024, Oman had 1.7 GW of operational 
solar capacity and 39.5 GW in announced projects, 
representing about USD 49 billion in clean energy 
investments. One of the most advanced initiatives 
is the United Solar Polysilicon project in the Sohar 
Freezone, which aims to develop a large-scale poly-
silicon plant with an annual capacity of 100,000 
tonnes using state-of-the-art TOPCon (Tunnel 
Oxide Passivated Contact) cell technology. Regional 
demand, driven by Gulf countries’ decarbonization 
efforts, complements the domestic market and 
provides a secure local offtake base for the future 
development of solar industry.

Several structural advantages position Oman as a 
promising hub for PV manufacturing. The country 
holds substantial reserves of high-quality silica, with 
the Mahout Silica Sand Project expected to produce 
100,000 tonnes of 98 per cent pure silica annually to 
supply local and regional PV manufacturers. Oman 
also benefits from exceptional solar and wind re-
sources, providing access to low-cost renewable 
electricity. Wind turbine manufacturing projects are 
under development, and wind farms are  being ex-
plored in Dhofar and Duqm. Its strategic location at 
the mouth of the Strait of Hormuz, combined with 
well-developed ports and planned connections to 
the Gulf Cooperation Council (GCC) railway network, 
further strengthens its logistics potential. 

These enabling factors have been operationalized 
through the 2019 “Manufacturing for Wellbeing Strategy 
2040”, subsequently reinforced by Oman’s Vision 2040, 
both of which aim to diversify the economy beyond hy-
drocarbons. The strategy prioritizes solar power pro-
duction as a pathway to achieving carbon neutrality. To 
boost the local processing of silica and manufacturing 
capacity for glass and other high-value PV components, 
Oman is partnering with foreign investors through 
incentives such as tax holidays, 100 per cent foreign 
ownership, and zero import and re-export tariffs in its 
special economic zones (notably Duqm and Sohar). 
These measures have attracted interest from Chinese 
PV manufacturers exploring relocation opportunities.

However, Oman’s PV potential remains largely un-
tapped. The country needs to strengthen backward 
linkages between foreign firms and domestic in-
dustries to ensure effective technology transfer and 
workforce development. Moreover, global overcapac-
ity, reliance on imported components and geopoliti-
cal tensions may pose risks to competitiveness, while 
the water and energy requirements highlight the im-
portance of sustainable resource management.
Source: UNIDO elaboration based on a background report produced 
by Boucetta et al. (2025).23
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6.3.3 Electric mobility

Asia’s growing population, combined with strong 
commitments to decarbonization, positions electric 
mobility as a promising driver of future industri-
alization. Developing economies in the region can 
leverage robust domestic demand, with EV sales 
experiencing rapid growth. In 2024, passenger EV 
sales in Asia-Pacific reached nearly 12 million units, 
representing a 36 per cent increase compared with 
2023.24 Government policies play a crucial role, setting 
ambitious targets for both public and private fleet 
electrification. For instance, the Indian government 
aims to achieve 40 per cent EV adoption for buses, 30 
per cent for private cars, 70 per cent for commercial 
vehicles and 80 per cent for two-wheelers by 2030.25

Some Asian countries have already established them-
selves as global leaders in electric mobility, while oth-
ers are leveraging their critical mineral endowments, 
supplier networks and policy frameworks to develop 
domestic industries. China dominates the industry 
as the world’s largest producer and seller of EVs (see 
Box 6.3).  Other countries in South-Eastern Asia are 
also building comparative advantages in EVs through 
natural resources (nickel in Indonesia) and through 
the use of tariff and non-tariff measures to protect 
national automotive manufacturers (Viet Nam).26 In 
Western Asia, specialization is emerging across the 
EV value chain, with the United Arab Emirates, Saudi 
Arabia, Qatar and Oman investing in lithium extraction 
from seawater, battery production and recycling, as 
well as establishing initial EV manufacturing facilities.27

Box 6.3 China: Phased and holistic policy mix for 
the mobility sector

China’s mobility industry has surged over the past 
decade, encompassing three key subsectors: (i) EVs, 
(ii) autonomous driving (AD, or smart driving), and (iii) 
low-altitude economy (LAE) or urban air mobility. The EV 
industry served as a steppingstone for the development 
of the other two subsectors. In 2020, EV penetration in 
China was only 5 per cent, increasing to over 20 per cent 
by 2022. Today, the country accounts for more than 70 
per cent of global EV production and a similar share 
of power battery capacity. Growth in the AD subsector 
has also grown rapidly: in just four years, China has ad-
vanced from Level 1 (Driver Assistance) to Level 4 (High 
Automation) vehicles.28  The country is now preparing 
to expand into the LAE subsector, which is increasingly 
moving towards commercialization, with the market 
estimated at over RMB 500 billion (approximately USD 
70 billion) in 2023 and projected to reach RMB 2 trillion 
(approximately USD 270 billion to 280 billion) by 2030. 

China’s leadership in e-mobility was achieved through 
a comprehensive policy mix, combining both de-
mand-pull and technology-push instruments. The 
strategy unfolded across three main phases. The first 
one (2009–2012) focused on initiation and market 
cultivation. The “Ten Cities, Thousand Vehicles” initi-
ative, launched in 2009, created a protected market 
niche by promoting adoption in 13 cities, prioritizing 
buses, taxis and official fleets, with subsidies primarily 
directed towards public service vehicles.  The second 
phase (2013–2020) aimed to stimulate both supply 
and demand. On the demand side, adoption was 
supported through purchase tax exemptions, fiscal 
subsidies and substitution incentives, such as traffic 
restrictions on internal combustion engine (ICE) ve-
hicles,29 while investments in charging infrastructure 
facilitated adoption. On the supply side, the “dual 
credit” policy required car manufacturers to balance 
conventional and new energy vehicle production, while 
industrial funds helped channel private investment. 

Finally, the third phase (2021–present) marks a transi-
tion towards high-quality production under the New 
Energy Vehicle Industry Development Plan (2021–2035). 
Policies now emphasize technological innovation, 
safety and performance, with subsidies linked to 
performance indicators such as energy density and 
driving range, incentivizing quality improvements.

At the same time, however, the industry faces bottle-
necks arising from reliance on foreign inputs and the 
rapid pace of technological change in the industry. Key 
upstream materials—lithium, cobalt and graphite—re-
main heavily imported (58 per cent, 65 per cent, and 80 
per cent, respectively), and high-end chips for autono-
mous driving (e.g. SoCs) are also dependent on foreign 
supply.  From a technical point of view, autonomous 
driving algorithms still encounter challenges in complex 
urban environments, struggling with extreme weather, 
mixed traffic and high human-vehicle interaction. In 
addition, regulatory frameworks are lagging behind,30 
slowing the development of appropriate insurance sys-
tems for innovative vehicle types. Furthermore, the cur-
rent enclave-based approach to data governance, while 
strengthening security, has created data silos, as mech-
anisms for cross-regional and cross-entity data sharing 
remain underdeveloped. China is well-positioned to 
respond to these challenges, leveraging strong geologi-
cal partnerships, a dynamic innovation ecosystem, and 
a flexible institutional framework capable of rapidly 
adapting to emerging technologies.
Source: UNIDO elaboration based on a background report produced 
by Lee et al. (2025).31
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Challenges in the EV industry vary across the region, 
reflecting differences in development levels and in-
dustrialization strategies. China, for instance, faces 
risks of overcapacity due to the continued expansion 
of several large car manufacturers.32 This overcapac-
ity, in turn, makes it more difficult for other countries 
to develop domestic manufacturing capabilities, as 
they face overwhelming competition. Market concen-
tration in the value chain’s upstream segments, such 
as raw and refined minerals, also poses significant 
bottlenecks by creating dependencies. Many Asian 
producers remain dependent on foreign suppliers 
for critical components, limiting opportunities for 
domestic value addition and increasing vulnerabil-
ity. Similarly, concentrated innovation activity and 
limited relocation of R&D tasks constrain technology 
transfer, keeping Asian firms confined to less profit-
able value chain segments. In addition, insufficient 
investment in charging infrastructure hampers the 
growth of domestic EV markets in several economies.

To support domestic EV production, Asian countries 
should protect their infant industries from excessive 
import penetration, strengthen charging infrastruc-
ture, and leverage regional bodies to foster coordina-
tion and strong regional value chains. Resilience, in 
turn, can be further strengthened by placing greater 
emphasis on recycling and the local production of 
inputs. This requires stepping up R&D and innovation 
in alternative technologies, particularly in battery 
chemistry, while relying more on domestic resource 
endowments. Consistency in industrial policy is 
crucial: experience shows that supply-side efforts 
to promote battery production from local minerals 
can be undermined if demand-side policies favour 
EV imports.33 National efforts should be comple-
mented by stronger regional coordination to avoid 
policy fragmentation and unproductive competition. 
Regional bodies and multilateral frameworks can play 
a key role in aligning industrial strategies, promoting 
knowledge exchange, and fostering the development 
of integrated and resilient value chains across Asia.

6.3.4 Green textiles and apparel

Global and regional shifts are creating new opportu-
nities for countries in the region specializing in tex-
tiles and apparel. Rising labour costs in China, cou-
pled with ongoing production decoupling from the 
United States, may drive the relocation of textile and 
apparel production to neighbouring countries. At the 
same time, growing demand for sustainable garments 
opens new entry points into advanced markets. These 
global trends are reinforced by the expansion of do-
mestic and regional markets, providing an additional, 
powerful driver for the regional textile and apparel 
industry. In Southern Asia, for instance, per capita 
textile consumption remains just 5.5 kg—well below 

the global average of 11.2 kg and far behind the 22.5 kg 
recorded in Northern America—highlighting substan-
tial potential for future demand growth.34

Several countries in the region already hold a strong 
position in the textile and apparel industry and rank 
among major global players. Southern and South-
Eastern Asian countries, such as Sri Lanka (see Box 
6.4), have leveraged low labour costs and access 
to raw materials to develop fully integrated value 
chains, from cotton cultivation to retail. India ranks 
second globally in textile exports, while Bangladesh 
has emerged as the world’s second-largest exporter 
of clothing, followed by Viet Nam (third), Indonesia 
(sixth) and Cambodia (seventh).35 Rising incomes, a 
young population, and the growth of organized re-
tail and e-commerce are expected to boost textile 
consumption, creating opportunities to expand the 
industry and generate employment, particularly for 
women. Preferential tariff schemes under regional 
agreements, such as the ASEAN Free Trade Area, which 
also covers the textile and apparel industry, further 
position these industries for potential expansion.

The ongoing slowdown in international trade, rising 
protectionism and the dominance of lead firms within 
domestic value chains may constrain the industry’s 
growth. Higher tariffs on Asian exports, coupled with 
stringent environmental standards in developed mar-
kets, are likely to undermine these countries’ com-
petitiveness.36 Additionally, the region faces a growing 
mismatch between supply and demand in choice of 
fibres: while global consumption is shifting towards 
manmade fibres, driven by sustainability and fairness 
considerations, Asian producers remain heavily fo-
cused on cotton. The prevalence of SMEs supplying 
foreign lead firms limits opportunities for scaling and 
upgrading. In some South-Eastern Asian economies, 
limited technical skills, outdated machinery and low 
productivity further restrict diversification into high-
er-value segments, such as technical textiles and ad-
vanced fabric production.  

Diversifying export markets and scaling up produc-
tion capacity are top priorities for the region’s textile 
and apparel industry. Building globally recognized 
brands and establishing comprehensive marketing 
networks, including online platforms, would allow 
textile and garment firms across the region to con-
solidate their presence in international markets while 
reaching a broader customer base. At the same time, 
producers must accelerate the shift towards sustain-
able practices, such as using organic cotton and dyes, 
recycled fibres and renewable energy, supported by 
robust certification schemes to meet rising demand 
for sustainable fashion. Achieving these objectives 
will require substantial investment in skills develop-
ment, design capabilities and innovation. Regional 
cooperation, through the enforcement of existing 
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trade agreements and the engagement of regional 
institutions, such as the South Asian Association for 
Regional Cooperation (SAARC), will be crucial for di-
versifying export destinations and reducing reliance 
on advanced economy markets.

6.3.5 Semiconductors and ICT equipment

Rapid technological change is driving an unprece-
dented surge in global demand for ICT equipment and 
components, such as smartphones and semiconduc-
tors. Smartphones are central to integrated consumer 
ecosystems, spanning smart homes and vehicles, while 
semiconductors serve as the backbone of the digital 

economy. Countries in South-Eastern Asia, benefitting 
from their strategic location, established upstream 
manufacturing capabilities, competitive labour costs 
and participation in regional trade agreements, are 
well-positioned to absorb a growing share of this 
demand and advance beyond assembly, testing and 
packaging. Existing regional trade agreements (e.g. the 
South Asian Free Trade Area) provide a foundation for 
harnessing individual countries’ strengths to develop 
integrated and competitive regional value chains.

Regional economies—especially in South and South-
East Asia—have successfully integrated into these 
value chains and are now leveraging their compara-
tive advantages to expand downstream production. 

Box 6.4 Sri Lanka: Building a competitive 
garment industry

Sri Lanka’s textile and apparel industry has emerged 
as a dynamic driver of industrial development, rep-
resenting a notable success story in strategic gov-
ernment–industry collaboration that is capitalizing 
on global megatrends, including the restructuring of 
global value chains (GVCs) and the growing emphasis 
on sustainability. Sri Lanka has carved out a distinc-
tive niche by specializing in high-value apparel, such 
as women’s lingerie and sportswear. Rather than 
competing on low production costs, the industry has 
built its competitive advantage on superior product 
quality and manufacturing capabilities, positioning 
the country as a high-value sourcing destination in 
global apparel supply chains. Today, the textile and 
apparel industry is Sri Lanka’s leading export indus-
try, accounting for nearly 40 per cent of total exports.

Industrial policy and government interventions have 
played a critical role in creating a conducive invest-
ment climate and promoting export-oriented indus-
trialization in Sri Lanka. The adoption of market-ori-
ented, liberal economic policies in 1977 promoted 
export-led growth and private sector participation. 
Coupled with the Multi-Fibre Arrangement quotas im-
posed on traditional Asian suppliers, these reforms 
positioned Sri Lanka as an attractive destination 
for investors from high-cost developed economies 
and for “quota-hopping” firms relocating from East 
Asian newly industrialized countries. Policy initia-
tives such as the establishment of export processing 
zones and the “200 Garment Factory Programme” in 
the early 1990s further incentivized decentralization 
and rural industrialization, expanded production 
capacity and reduced regional economic disparities. 
Additionally, the government secured preferential 
market access through the EU and U.S. Generalized 
System of Preferences schemes, while pursuing free 
trade agreements with other partners across Asia, 

including India, Pakistan and Singapore, ensuring the 
industry’s continued integration into global and re-
gional markets.

Another key pillar of industrial policy has been the 
strengthening of backward linkages and the devel-
opment of a robust domestic innovation ecosystem. 
By reducing reliance on imported fabrics and inputs, 
Sri Lanka has successfully moved up the value chain, 
improving the sustainability of its export earnings. 
At the same time, the establishment of national in-
novation systems has facilitated knowledge spillo-
vers by connecting firms, universities and research 
institutes, promoting continuous improvement and 
technological upgrading. Sri Lanka’s apparel industry 
has also gained recognition for its ethical and sus-
tainable practices, adhering to International Labour 
Organization standards and fostering inclusion and 
transparency through initiatives such as ‘Garments 
without Guilt’ and ‘Improving Transparency for 
Sustainable Business’. 

Going forward, Sri Lanka should build on its areas 
of specialization by developing its own branded 
products and expanding value chains to lower-cost 
production locations, such as India and Bangladesh, 
while leveraging its preferential trade arrangements 
with India and other South Asian countries.
Source: UNIDO elaboration based on a background report 
produced by Kumar and Sadana (2025).37
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India, for example, has capitalized on its large domes-
tic market and skilled workforce to establish itself as a 
key player in the mobile phone and electronics indus-
try (see Box 6.5), while South-East Asian economies 
have leveraged their proximity to major East Asian 
semiconductor centres to gain a foothold in upstream 
stages of the value chain. Progress is also evident in 
downstream development; Malaysia has outlined a 
roadmap to move into high-value segments such as 
3D advanced packaging, while Viet Nam is investing 
in a domestic talent pool of skilled professionals to 
support the industry’s expansion.38

Persistent skill gaps and continued reliance on mul-
tinational corporations risk limiting the expansion 
of domestic capabilities in ICT equipment and com-
ponents. Many Asian countries remain dependent on 
foreign firms for technology, infrastructure and capital, 
constraining the development of local value-added 
activities. At the same time, skill shortages are ex-
acerbated by low investment in education and brain 
drain, driven by low wages and limited career oppor-
tunities relative to global standards.39 The skills gap 
reinforces dependency, as domestic firms often need 
to source knowledge and expertise from abroad.40 

Box 6.5 India: Accelerating innovation in the 
communication and electronics industry

India has developed a robust mobile phone and elec-
tronics industry through a strategic mix of government 
intervention, initially protecting the domestic market 
and later promoting global expansion. This success 
was achieved by harnessing global megatrends, in-
cluding the restructuring of global value chains (GVCs), 
the digital revolution and the availability of a large, 
cost-competitive workforce. Rapidly rising domestic 
demand, fuelled by India’s young population, further 
incentivized both local production and foreign invest-
ment. Over the past decade, a combination of these fac-
tors and targeted industrial policies has revitalized the 
industry, enabling India to transition from basic assem-
bly to higher value-added component manufacturing.

In just a few years, India has successfully transformed 
from a net importer into a major net exporter of mo-
bile handsets. By 2024, the country had become the 
world’s second-largest manufacturer and third-larg-
est exporter of mobile phones, with production 
expanding more than twentyfold between 2014 and 
2024. While nearly 80 per cent of mobile phones sold 
domestically in 2014 were imported, by 2024, an esti-
mated 99 per cent of devices sold in India were “Made 
in India.” During that same period, employment in the 
industry grew substantially: direct employment in-
creased eighteen-fold, from 20,000 to 370,000 work-
ers, while indirect employment rose fifteen-fold, from 
60,000 to 925,000. Mobile phone exports grew from 
USD 0.2 billion in 2017 to USD 24.1 billion in 2024, with 
domestic value addition climbing from 9 per cent in 
2019 to 22 per cent in 2022. 

The industry’s growth was underpinned by a phased 
national industrial policy strategy that evolved 
alongside the industry’s development. In 2014, India 
adopted a strategic approach combining market pro-
tection with investment attraction under the Make 
in India programme. By limiting imports through 
higher tariffs and maintaining selective entry barri-
ers, the government encouraged foreign lead firms 
to localize production as a prerequisite for accessing 

India’s growing consumer market. The 2016–17 Phased 
Manufacturing Programme served as an import-sub-
stitution strategy, enhancing domestic production to 
meet rising mobile phone demand. Building on this 
foundation, the National Policy for Electronics 2019 
and the Production Linked Incentive scheme intro-
duced in 2020 marked a major policy shift, transition-
ing from a domestic demand-driven model towards 
an explicitly export-oriented strategy anchored in 
deeper integration with GVCs. 

From the 2020s, India’s policy focus shifted towards 
reducing dependence on foreign inputs and increas-
ing domestic value addition by producing compo-
nents locally through initiatives such as the 2020 
Scheme for Promotion of Manufacturing of Electronic 
Components and Semiconductors, and the 2025 
PLI Electronics Component Manufacturing Scheme. 
Innovation was further encouraged through the 
India Electronics Development Fund, which provides 
risk capital to technology startups, and the Design 
Linked Incentive Scheme, which offers financial and 
infrastructural support to strengthen semiconductor 
design capabilities. 

Despite these achievements, India’s high dependence 
on imported components, equipment, technology and 
skills leaves the country vulnerable to supply chain 
disruptions and geopolitical risks. Going forward, pol-
icy efforts should prioritize the advancement of tech-
nology and design capabilities as well as targeted 
skill development to reduce reliance on imports.
Source: UNIDO elaboration based on a background report produced 
by Kumar and Sadana (2025).41
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Building resilient and competitive electronics in-
dustries in Asia will require strategic investments in 
talent, innovation and higher-end operations. A key 
priority is the development of specialized human 
capital through the expansion of industry-focused 
programmes in universities and polytechnics, joint 
research initiatives between academia and industry, 
and overseas scholarship schemes with an obligation 
to return. Strengthening labour protection and wel-
fare is also essential for retaining a skilled workforce. 
To enhance resilience and reduce external depend-
ence, governments should support the growth of 
domestic firms by targeting accessible segments of 
the value chain, such as cleanroom equipment, semi-
conductor materials and fabless integrated circuit (IC) 
design. Innovation is equally critical to develop local 
solutions and increase countries’ autonomy; there-
fore, investing in R&D and innovation infrastructure, 
such as dedicated innovation districts and research 
centres, will be indispensable.

6.3.6 IT services and digital public infra-
structure

The rapid emergence of AI is accelerating the digital 
transition across the region, driving growing demand 
for cloud computing, cybersecurity and software de-
velopment services. The growth of digital services has 
a dual impact on future industrialization. On the one 
hand, it increases demand for hardware, stimulating 
activity in manufacturing industries that produce 
server racks, cooling systems for data centres, power 
distribution units and precision metal components, 
among other inputs. On the other, the broader diffu-
sion of software, cloud technologies and other digital 
intangibles plays a crucial role in enhancing produc-
tivity across the wider manufacturing sector.42 

Low labour costs, combined with an increasingly 
skilled, tech-savvy workforce, provide the region, 
particularly Southern Asia, with a competitive advan-
tage in IT services and digital public infrastructure. 
High proficiency in English43 and a steady supply of 
computer science and IT graduates proficient in mul-
tiple programming languages further strengthen the 
talent pool. Investments in data centres and digital 
infrastructure are attracting foreign tech firms, rein-
forcing Asia’s position in global IT Business Process 
Management (IT-BPM) and AI-enabled services.

Despite this potential, internet connectivity gaps, 
unreliable power supply and uneven workforce 
skills continue to constrain the adoption of AI and 
advanced digital technologies in many economies 
across the region. There is also a marked short-
age of professionals with expertise in specialized 
technological fields, such as AI, leaving many firms 

struggling to fill AI-related roles despite a 60 per cent 
technology adoption rate among IT-BPM companies.44 
Additionally, growing competition from emerging 
outsourcing hubs, including South Africa, Colombia, 
Poland and Egypt, threatens to erode the region’s 
established position in the global IT services market.

To overcome these constraints, governments should 
implement comprehensive national frameworks for 
the digital economy, with a focus on skills devel-
opment, infrastructure enhancement and closing 
geographical divides. AI and digital skills initia-
tives should prioritize upskilling and reskilling pro-
grammes that align with evolving industry needs. 
Accelerating the adoption of renewable energy and 
improving grid reliability will support the expansion 
of data centres and other digital infrastructure. Policy 
measures should also include preferential access to 
government contracts, targeted R&D funding, and 
support for domestic firms seeking entry into interna-
tional markets. Addressing urban-rural digital divides 
through investments in fibre-optic connectivity and 
5G networks will further unlock the transformative 
potential of AI and IT services for industrial develop-
ment across the region. 

6.3.7 Pharmaceuticals

Asia is well-positioned to meet rising global demand 
for pharmaceuticals, driven by ageing populations 
and expanding healthcare needs. Growing global and 
regional demand for affordable medicines presents 
an opportunity for Asian countries to expand produc-
tion and strengthen their role in international health 
supply chains, while enhancing resilience to shocks 
such as pandemics. India’s pharmaceuticals market 
alone is projected to expand from USD 65 billion in 
2024 to USD 450 billion by 2047, highlighting the in-
dustry’s long-term growth potential.45

Several Asian countries already demonstrate signifi-
cant pharmaceutical production capabilities, provid-
ing a foundation for further development. South Asia 
stands out, with India emerging as a global leader 
in generics and vaccines, accounting for roughly 
20 per cent of global pharmaceutical trade46 across 
over-the-counter (OTC) medicines, active pharmaceu-
tical ingredients (APIs), custom manufacturing and 
biosimilars. Neighbouring Pakistan has developed 
a large domestic pharmaceutical industry, meeting 
about 90 per cent of local medicine demand, with 
exports ranging from USD 400 million to USD 700 mil-
lion annually.47 In the Middle East, several countries 
are treating pharmaceuticals as strategic industries, 
with Saudi Arabia embedding pharmaceuticals in its 
Vision 2030 agenda and Jordan positioning itself as a 
growing export hub. 



| 141IDR26

High dependence on imported APIs and critical raw 
materials exposes countries in the region to supply 
chain disruptions and geopolitical risks. Maintaining 
consistent quality is also a concern, as counterfeit or 
substandard products can undermine trust in domes-
tic pharmaceutical industries. Moreover, country-spe-
cific challenges persist. In Bangladesh, for instance, 
the impending graduation from least developed 
country (LDC) status may create difficulties, as the 
country risks losing exemptions that currently allow 
local production of certain patented medicines with-
out royalty payments.

Policy actions should prioritize increasing API 
self-sufficiency and securing the supply of essential 
raw materials to enhance resilience. Governments 
need to invest in R&D to promote local product in-
novation and address artificial bottlenecks created 
by intellectual property systems. Strengthening reg-
ulatory oversight to prevent counterfeit medicines 
and ensure high-quality production can help domes-
tic firms establish brands in international markets. 
International institutions can further support these 
efforts by implementing certification schemes that 
enhance product reliability. 

6.3.8 Agroprocessing

Growing prosperity, urbanization and demographic 
growth are driving strong incentives for investment 
in Asia’s agroprocessing industry. The region’s fa-
vourable climatic conditions support specialization 
across a wide range of agricultural products, creating 
opportunities for downstream value addition. Palm 
oil, for example, where Indonesia and Malaysia are 
global leaders,48 serves as a critical input not only for 
the food industry but also for personal care products, 
household goods and renewable energy through 
biodiesel. Additional opportunities exist in other 
subsectors: Viet Nam is emerging as a major player 
in the coffee value chain, while Pakistan’s large milk 
production provides an opportunity to further de-
velop the dairy industry.49 At the same time, the re-
gion’s heavy reliance on food imports highlights the 
potential to leverage domestic demand to strengthen 
local production and processing.

Asia benefits from an established agricultural base, 
the presence of SOEs, and emerging certification sys-
tems and infrastructure, collectively positioning the 
region as a potential future competitor in the agro-
processing industry. Certain niches already demon-
strate excellence: Viet Nam’s SOEs, which control 
over 40 per cent of the country’s coffee production,50 
have leveraged revenues to fund public services and 
infrastructure, creating a virtuous cycle that sup-
ports diversification into downstream activities such 

as fertilizers, irrigation, roasting and instant coffee. 
Malaysia has positioned itself as a regional hub for 
bio-industrial innovation, building on strong capabil-
ities in palm oil and related industries.

Nevertheless, the region continues to face chal-
lenges in capturing value added, reducing post-har-
vest losses and mitigating environmental impacts. A 
low level of processing results in significant waste, 
particularly for fruits and vegetables, and limits 
value realization in export markets. Key structural 
bottlenecks include inadequate cold chain infra-
structure and logistics, difficulties in complying with 
stringent food safety standards, challenges in estab-
lishing domestic branding and the dominance of lead 
firms in GVCs. Concentrated ownership among these 
firms constrains technology transfer and innovation 
spillovers to domestic companies and smallholders. 
The prevalence of numerous smallholders further 
limits economies of scale, while incomplete certifi-
cation coverage and opaque supply chains hamper 
access to international markets. Additionally, unsus-
tainable agricultural practices threaten fragile eco-
systems, fuelling social resistance and undermining 
consumer trust.

To unlock the industry’s potential, Asian countries 
should leverage SOEs as instruments of industrial 
policy and prioritize rigorous food safety and sus-
tainable certification schemes. Continued investment 
in cold chain infrastructure and greater alignment 
with international food safety standards will be cru-
cial for strengthening competitiveness and restoring 
consumer confidence. Modernizing land traceability 
systems through digital mapping and satellite im-
aging can further increase transparency and prevent 
“greenwashing.” To ensure inclusive growth, govern-
ments should also expand land titling programmes 
and support cooperative models that empower 
smallholders, enabling them to scale production, im-
prove productivity and capture greater value within 
the industry.

ASIA-PACIFIC: CHALLENGES AND OPPORTUNITIES FOR FUTURE INDUSTRIALIZATION
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“Investing in infrastructure, advancing digitalization and fostering innovation are powerful 
catalysts for sustainable economic growth and industrial development across Eastern Europe 
and Central Asia. Strengthening connectivity and technological capacity enables countries to 
expand industrial output, diversify their economies and enhance resilience to global shifts. At 
the same time, addressing structural challenges, such as demographic change and the transition 
to sustainable energy, will be crucial to unlocking the subregion’s full economic potential. 
Regionally coordinated efforts can support leveraging these drivers to attract investment, 
enhance competitiveness and accelerate sustainable development, thereby laying the foundation 
for long-term prosperity and deeper integration into regional and global value chains.”

United Nations Under-Secretary-
General and Executive Secretary 
of the UN Economic Commission 
for Europe (UNECE)

Tatiana Molcean

Eastern Europe and Central Asia’s manufacturing sector has experienced 
sustained industrial growth over the past 25 years. While continued progress 
in industrial development, competitiveness and environmental performance 
is expected across most country groups in the region, the pace and extent of 
growth will depend on how effectively persistent bottlenecks are addressed. 
Key challenges include insufficient policy coordination, over-reliance on 
external funding, inadequate infrastructure that limits innovation and 
industrial upgrading, and fragmented or underperforming national innovation 
systems. Demographic shifts further weaken the region’s productive base, 
while many firms locked into lower-value activities face heightened risks 
from artificial intelligence (AI)-driven automation and evolving dynamics 
in global value chains. Furthermore, chronic underinvestment in research 
and development constrains domestic capability development, and limited 
access to green finance slows the energy transition. 
Most countries in the region already possess substantial production capabilities, 
valuable natural resources and established economic ties, providing a solid 
foundation to harness the megatrends shaping future industrial development. 
This chapter highlights promising sectoral opportunities to transform this 
potential into reality. By prioritizing industries such as clean energy technologies, 
critical minerals processing, electric mobility, green construction, digital 
manufacturing and AI-driven industrial applications, as well as the industrial 
bioeconomy, the region can diversify production, enhance competitiveness, 
upgrade capabilities and strengthen its position in international markets.
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As a region, Eastern Europe and Central Asia has 
demonstrated consistent relative growth in manufac-
turing over the last 25 years. During this period, man-
ufacturing value added (MVA) per capita in the region 
increased at an average annual rate of 3.7 per cent, 
outperforming the developing country average (1.9 per 
cent over the same period).1 The region, however, com-
prises diverse groups of countries, each with distinct 
characteristics in terms of recent dynamics, challenges 
and future prospects. To account for these subregional 
differences, this section clusters countries according 
to their level of development and geographical loca-
tion within the region (see Table 7.1).

Rapid industrialization has been observed across all 
income groups in the region. Strong and sustained 
MVA per capita growth during the first quarter of the 
century was evident in all income segments, from 
lower middle-income economies of Central Asia 
to high-income industrial powerhouses  in Central 
Eastern Europe (Figure 7.1). This pattern contrasts with 
that of other regions, where higher-income econo-
mies typically grow at slower rates than lower-in-
come ones. Among upper middle-income economies 
in the region, Central Asia and the South Caucasus 
have demonstrated the greatest dynamism, whereas 
North-Eastern Europe has been the leading performer 
among high-income countries. 

High-income industrial economies dominate the re-
gion’s industrial landscape but are projected to lose 
some ground by 2050. Currently, the region’s MVA is 
primarily concentrated in the most advanced coun-
tries, with the high-income industrial economies 
of Central and South-Eastern Europe accounting 
for over 80 per cent (Figure 7.2). Projections under 
the current path scenario indicate that this share 
will decline by 2050, creating new opportunities for 
the region’s developing economies.2 The strongest 
gains are expected among the upper middle-income 
economies of Central Asia and the South Caucasus. 
In resource-rich economies such as Kazakhstan and 
Turkmenistan, abundant natural endowments are ex-
pected to spur growth in manufacturing and process-
ing industries, supported by rising global demand for 
both traditional and critical resources.

Developing countries in the region are projected 
to move closer to their expected representation in 
global manufacturing relative to their size. The in-
dustrial intensity index, measured as the ratio be-
tween a country’s share of global MVA and its share 
of global population, is expected to rise across most 
country groups in the region (Figure 7.3, Panel A). 
Among upper middle-income economies, those in 
Central Asia and the South Caucasus are projected to 
achieve the greatest gains and expected to surpass 

parity by 2050. Despite this progress, significant 
gaps remain, especially among Central Asia’s lower 
middle-income and Central Eastern Europe’s upper 
middle-income economies.

Across the region, countries will move closer to the 
technological frontier, although significant gaps will 
persist. Catch-up dynamics in manufacturing produc-
tivity are expected to remain positive overall, though 
the pace of progress will vary across regions (Figure 7.3, 
Panel B). Central Asia’s lower middle-income econo-
mies are on track to narrow their productivity gaps to 
levels approaching those of more advanced economies 
in the region. Even greater gains are anticipated for 
upper middle-income economies in Central Asia and 
the South Caucasus, where relative productivity is pro-
jected to jump from 40 per cent to 70 per cent by 2050.   

Table 7.1 Eastern Europe and Central Asia: List 
of economies by geographical area and stage of 
industrial development

Lower middle-income economies (LMIEs)

Central Asia Kyrgyzstan Tajikistan Uzbekistan

Upper middle-income (UMIEs)

Central Asiaa Azerbaijan Ukraine North 
Macedonia

Kazakhstan Georgia South-Eastern 
Europe Serbia

Turkmenistan
Central 
Eastern 
Europe

Albania

South 
Caucasus Belarus Bosnia and 

Herzegovina

Armenia Republic of 
Moldova Montenegro

High-income industrial economies (HIIEs)

Central 
Eastern 
Europe

Poland South-Eastern 
Europeb Estonia

Bulgaria Romania Croatia Latvia

Czechia Russian 
Federation Slovenia Lithuania

Hungary Slovakia North-Eastern 
Europe

Note: In the analysis of this chapter, country groups with a small 
sample size (fewer than three economies) or small population share 
(less than 2 per cent of the regional population) are merged with 
neighbouring groups at a similar stage of industrial development to 
limit outlier effects from low representation and/or inconsistencies 
in country-level data. a) Presented together with the South Caucasus 
due to small sample size; b) Presented together with Central Eastern 
Europe due to small sample size and population share.

Source: UNIDO elaboration based on UNIDO country classification 
(see Annex A.3).

CHAPTER 7

7.1 RECENT AND FUTURE INDUSTRIAL DYNAMICS
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Figure 7.1 Eastern Europe: Industrial dynamics in the first quarter of the 21st century
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Source: UNIDO elaboration based on UNIDO (2025f).

EASTERN EUROPE AND CENTRAL ASIA: CHALLENGES AND OPPORTUNITIES FOR FUTURE INDUSTRIALIZATION



148  |   IDR26

PART B

This dynamism is partly driven by the group’s tre-
mendous potential in processing natural resources 
and energy products, amid a global environment 
characterized by rising energy demand (see Chapter 
2). In these industries, the region is leveraging its 
state-owned enterprises (SOEs) to move up global 
value chains (GVCs) beyond commodity exports while 
meeting domestic demand.3 Growing household 
consumption—supported by remittances and higher 
wages—together with fiscal expansion tied to energy 
transition and infrastructure investments, is expected 
to create a stable anchor market for continued growth 
and industrialization in coming years.4 Important 
catch-up is also expected among upper middle-in-
come economies in South-Eastern Europe, which are 
projected to reduce their productivity gap by more 
than 10 percentage points over the next 25 years.

Some progress in industrial environmental efficiency 
is also expected across the region, although the pace 
remains insufficient to meet the urgency of the climate 
emergency. Environmental efficiency gains are expected 
to vary across subregions (Figure 7.3, Panel C). While this 
trend applies to most subregions and income groups, im-
provements will be most pronounced among the upper 

middle-income economies of South-Eastern Europe, 
which are expected to surpass the relative environmental 
efficiency of some of the region’s high-income industrial 
economies. Countries in North-Eastern Europe are pro-
jected to be among the strongest performers, with esti-
mated efficiency levels by 2050 nearly four times higher 
than those of other high-income economies worldwide.

Realizing the region’s positive industrial outlook 
for 2050 will hinge on effectively addressing bottle-
necks, particularly in lower-performing subregions. 
Overall, the region exhibits relatively strong baseline 
values and notable improvements across indicators 
of industrial performance. Unlike in other parts of the 
world, high-income industrial economies in the region 
showed sustained growth between 2000 and 2025, ac-
counting for the majority of the region’s MVA by 2025. 
Under the current path scenario, their dominance is 
expected to recede slightly, while gaps in industrial-
ization, productivity and emissions performance are 
projected to narrow across subregions. To build on 
these favourable trends and unlock the region’s full 
industrial potential, countries will need to address 
a series of bottlenecks to support an industrial tra-
jectory capable of achieving sustainable prosperity.

CHAPTER 7

Figure 7.2 Eastern Europe and Central Asia: Current and projected distribution of industrial production in the region
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Figure 7.3 Eastern Europe and Central Asia: Industrialization gaps by subregions, current values and 
projections for 2050
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Seven areas of action to prepare Eastern Europe and 
Central Asia’s industrial sector for the future.5 Leveraging 
the region’s existing industrial base to advance future 
industrialization will require overcoming bottlenecks 
across a range of enablers, the foundational building 
blocks that translate industrial ambitions into tangible 
outcomes. The analysis presented in this report iden-
tifies a set of indicators to assess Eastern Europe and 
Central Asia’s performance in these enablers, bench-
marked against the world’s top performing economies. 
These indicators are grouped into seven dimensions, 
namely: (i) institutions; (ii) infrastructure; (iii) labour 
force; (iv) technology; (v) trade and integration; (vi) pro-
duction greening, and (vii) finance. For each dimension, 
two indicators were selected based on their analytical 
relevance and the availability of cross-country data over 
the past decade (see Figure 7.4). A particularly critical 
challenge for the region relates to its current trade 
model, which has been showing signs of exhaustion.

7.2.1 Institutions

Weak coordination across key policy domains, such 
as skills development, infrastructure, finance, inno-
vation and energy, often results in missed synergies 
and inefficient resource allocation. Public interven-
tions are frequently reactive, fragmented or shaped 
by external compliance pressures rather than coher-
ent national development strategies. Policy imple-
mentation often relies on simpler instruments, such 
as import and export restrictions and quotas, rather 
than more sophisticated tools such as trade financing 
mechanisms and incentives to localize value addi-
tion.6 A lack of transparency and weak governance 
standards continue to undermine effective policy im-
plementation, eroding accountability and negatively 
impacting the overall investment climate.7

Past institutional integration with the European Union 
(EU), while beneficial and, in some cases, essential, 
may represent barriers to industrial deepening. Over-
reliance on EU or multilateral funding has, at times, 
contributed to institutional inertia and dependence on 
policy models not fully aligned with local capabilities 
or industrial structures. In certain cases, the absence 
of competitive pressure and substantial external assis-
tance may have inadvertently slowed domestic trans-
formation.8 At the same time, current policy debates 
and recent EU legislation, particularly in areas related 
to strategic autonomy, industrial policy and climate 
regulation, introduce additional compliance require-
ments alongside new funding streams, which may sig-
nificantly impact countries in Central Eastern Europe, 
South-Eastern Europe and North-Eastern Europe.9

7.2.2 Infrastructure

Eastern Europe and Central Asia continue to face 
persistent infrastructure bottlenecks that constrain 
innovation and industrial upgrading, particularly in 
transport, energy and digital systems. Chronic un-
derinvestment in high-tech infrastructure remains 
a structural challenge across the region, especially 
in South-Eastern Europe and the South Caucasus.10 
While interest in automation and digital tools is 
growing, scaling these innovations will remain limited 
without targeted investments in digital infrastructure, 
supported by workforce development and coherent 
policy frameworks. Renewable energy infrastructure, 
which is essential for decarbonization and resilience, 
also remains underdeveloped, particularly in Central 
Asia, where abundant fossil fuel resources continue 
to slow the energy transition.11

7.2.3 Labour force

Technological advances and demographic transitions 
are exerting increasing pressure on the region’s skill 
base. Shrinking populations, ageing workforces and 
continued emigration are eroding the region’s pro-
ductive capacity. Skills mismatches and ageing labour 
forces in Central Eastern Europe, combined with em-
igration and the underutilization of youth in South-
Eastern Europe, the South Caucasus and Central Asia 
have created substantial capability gaps. While labour 
markets are increasingly being shaped by the digital 
transition, education and training systems remain 
entrenched in outdated industrial models. Lifelong 
learning systems are underdeveloped, and technical 
and vocational education and training (TVET) systems 
are often too rigid or underfunded to keep pace with 
evolving industrial trends, limiting equitable access 
to reskilling and upskilling opportunities. This mis-
match reflects both chronic underinvestment and 
poor cross-ministerial coordination.

7.2.4 Technologies

The fragmentation of national innovation systems re-
mains a challenge to industrial transformation in the 
region.12 Chronic underinvestment in high-tech infra-
structure and domestic innovation systems, combined 
with rapid technological advances in automation, 
robotics and AI, has exposed profound gaps across 
three critical areas: (i) productive capabilities, (ii) in-
novation ecosystems, and (iii) institutional readiness.13 

CHAPTER 7
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Figure 7.4 Industrialization enablers: Eastern Europe and Central Asia compared to the world frontier and 
other regions
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71%

Intraregional trade
30%

Share of renewables
30%

MVA per
material consumption
29%

Loans to SMEs
59%

Debt stability
100%

Note: Indicators are reported as the ratio of regional values to those of the world’s best-performing country, defined as the country at the 95th 
percentile of the global distribution. A value of 100 indicates that the region, on average, is at the frontier for the respective enabler. Values are 
calculated as simple averages across all countries in the region with available data for each indicator. The grey shaded areas and dashed lines 
represent the world average for developing countries, differentiated by income category across panels. Country-level data correspond to the 
average value over the last three years for which data are available (typically, 2021–2023). See Annex A.2 for a detailed description of indicators 
and data methodology, and Table 7.1 for the list of economies included in each group. To limit outlier effects from low representation and/or 
inconsistencies in country-level data, no subregional distinction is made, and all middle-income economies are clustered into a single category.

Source: UNIDO elaboration based on data from UNSD (2025a), World Bank (2025a, b and c), Gaulier and Zignago (2010), UNCTAD (2025a) and 
UNEP IRP (2025). 
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Although some progress has been made, especially 
among EU Member States, systemic weaknesses per-
sist in finance and investment, institutional capacity, 
workforce skills, technology infrastructure and coor-
dination. Low levels of technology absorption among 
firms further undermine innovation ecosystems and 
constrain competitiveness across the region, a chal-
lenge that is particularly pronounced in Central Asia.14 
Across all subregions, innovation continues to heav-
ily rely on learning-by-doing and informal networks 
rather than structured, science-based innovation 
systems.15 Compounding these issues, national inno-
vation strategies have often prioritized production 
expansion and technology imports over the develop-
ment of endogenous capabilities that support strate-
gic autonomy and resilience.

7.2.5 Trade and integration

The regional trade model is showing signs of exhaus-
tion. In Eastern Europe, integration into GVCs has 
been a cornerstone of industrial growth since the 
1990s, particularly in industries such as automotive, 
machinery and electronics. Anchored in geographic 
proximity to key EU markets, low labour costs and 
foreign direct investment (FDI), this model enabled 
rapid export expansion and the modernization of 
production systems. However, its capacity to deliver 
sustained productivity gains is now diminishing due 
to limited progress along GVCs.16 Economies in the 
region remain concentrated in lower value-added 
segments, such as assembly, with weak horizontal 
and vertical linkages between firms. Expanding into 
higher value-added functions such as R&D, branding 
and systems integration remains an urgent priority.17 

Shifting global dynamics, including technological dis-
ruption, automation, geopolitical fragmentation and 
supply chain reconfiguration, pose challenges to the 
region’s position in GVCs. While proximity to EU mar-
kets and accumulated industrial experience remain 
important assets, dependence on narrowly defined, 
low value-added roles, particularly in industries vul-
nerable to automation or environmental regulation, 
limits adaptability. Restructuring of GVCs, such as 
trends towards reshoring or friendshoring, threatens 
existing positions, while exposure to global demand 
volatility in small, undiversified economies adds fur-
ther vulnerability. Eastern European and Central Asian 
economies stand at the crossroads of global economic 
decoupling, facing both opportunities to capture shift-
ing demand and risks related to sanctions or reliance 
on a limited number of trade partners.18

7.2.6 Greening of production 

Limited access and availability of green finance con-
strains the region’s energy transition, while rising 
capital requirements for clean technology and dig-
ital investments place additional strain on existing 
financial systems. The industrial future of Eastern 
Europe and Central Asia hinges on reconciling growth 
with environmental sustainability. Yet the region’s 
energy- and resource-intensive production models 
create structural disadvantages. EU Member States 
can leverage instruments such as the Cohesion Funds, 
RePowerEU and other instruments, but only if cred-
ible project pipelines, competent implementation 
bodies and co-financing capacity are in place. For 
non-EU countries, the challenge is even greater: fiscal 
space is limited, domestic capital markets are shallow 
and external financing is often conditional. Mobilizing 
domestic resources and developing blended finance 
mechanisms will therefore be essential.

To capitalize on the green transition, especially 
within agri-food systems, Eastern Europe and Central 
Asia must prioritize modern and flexible energy and 
transport infrastructure, affordable access to renew-
ables and a predictable regulatory environment. The 
EU’s growing demand for clean technologies presents 
opportunities for the region to supply intermediate 
goods and components.19 At the same time, climate 
change and shifting global food markets are reshap-
ing agri-food systems, requiring strategic upgrades 
to both physical and digital infrastructure. However, 
underdeveloped agri-food value chains, particularly 
in post-harvest segments such as processing, logis-
tics, packaging and branding, risk locking the region 
into low-margin, climate-vulnerable export models. 
To reposition itself and leverage its natural endow-
ments, the region must invest in physical, digital and 
green infrastructure, including irrigation systems, ru-
ral logistics, cold chains, rural broadband, data plat-
forms and renewable energy.20

7.2.7 Finance and investment

Chronic underinvestment in R&D continues to 
constrain the development of domestic capabil-
ities across the region. Small and medium-sized 
enterprises (SMEs) struggle to access innovation 
finance, while mechanisms for technology transfer 
and commercialization are often weak or absent.21 
Collaboration between public research institutions 
and industry remains weak, and the persistent dis-
connect between academic research and business 
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challenges undermines the potential for innova-
tion-driven growth.22 Funding for research remains 
unevenly allocated across and within subregions. 
Public research funding is particularly low in South-
Eastern Europe and the South Caucasus, and innova-
tion policies are often externally driven or inconsist-
ently applied.23 They tend to be donor-dependent and 
characterized by inefficient institutions, exacerbating 
fragmentation and uneven implementation. Even in 
Central Eastern Europe, where EU accession has in-
creased funding and improved infrastructure, domes-
tic firms’ innovation performance remains modest, 
limiting spillovers to the broader domestic economy.24 
Access to finance remains a significant bottleneck in 
Central Asia, where remittance inflows continue to 
serve as a primary source of funding.25

7.2.8 Cross-cutting issues

Informality in manufacturing tends to be lower in 
Eastern Europe and Central Asia than in other global 
regions. The region’s higher-income industrial econ-
omies report low informality rates. Even the region’s 
developing economies, where about 30 per cent of 
manufacturing workers are informally employed, in-
formality rates remain well below the global average 
for developing countries (Figure 7.5). 

While informality levels in Eastern Europe and Central 
Asia are lower than in many other regions, they are 
disproportionately higher for women than for men. 
In the region’s developing economies, the share of 
informal employment among women is over 6 per-
centage points higher than for the total workforce. 
Given that informal employment is associated with 
lower wages and poorer working conditions, address-
ing these gender disparities in informal employment 
is a priority for promoting inclusive manufacturing 
growth across the region.

Figure 7.5 Informality and gender gaps in Eastern 
Europe and Central Asia’s manufacturing sector 
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Source: UNIDO elaboration based on ILO (2025).

7.3 SECTORAL OPPORTUNITIES TO SPUR FUTURE 
INDUSTRIALIZATION
As in all other global regions, the future of industrial 
development in Eastern Europe and Central Asia will 
be shaped by the megatrends discussed in Part A.26 
From the green transition and digitalization to demo-
graphic shifts and the transformation of food pro-
duction systems, these forces are redefining demand 
patterns, regulatory environments and the geography 
of GVCs. For countries in the region, they present both 

challenges and opportunities to diversify production, 
upgrade capabilities and strengthen their positions 
in international markets.

The megatrends translate into concrete drivers of 
change that can open new pathways to industrializa-
tion. Countries in the region are not passive bystand-
ers of global shifts: they already possess production 
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capabilities, natural endowments and integration 
links that can be leveraged to initiate or sustain 
structural transformation. The case studies presented 
in this section illustrate how firms and governments 
can act now to secure a stronger foothold in emerg-
ing industries (Table 7.2). Success will depend less on 
frontier innovation and more on the ability to excel 
in applied engineering, modular manufacturing and 
system-level deployment – areas where the region 
can cultivate competitive advantages and accelerate 
industrial upgrading.

7.3.1 Critical minerals processing

The global shift towards clean energy and digitaliza-
tion is driving a surge in demand for critical minerals 
such as lithium, cobalt, nickel, graphite and rare earth 
elements.27 Their scarcity and strategic importance 
have prompted global actors to diversify supply 
sources, opening opportunities for local downstream 
processing. Nascent initiatives are emerging in Central 
Asia, where countries have initiated bilateral dialogues 
with advanced partners to attract FDI in the indus-
try — for example, through the C5+1 Critical Minerals 
Dialogue with the United States and strategic mineral 
partnerships with the EU.28 Megatrends are also creat-
ing new opportunities for Eastern European countries 
to integrate into minerals-related GVCs. Countries 
such as Ukraine, which has substantial reserves of 
lithium, titanium and graphite, can leverage their 
mineral endowments, while those without significant 
deposits can still create value through processing. 
Poland, for instance, has built on its metallurgical 
heritage to develop niche capabilities in copper pro-
cessing, tailings recovery and urban mining. Early-
stage recycling and secondary metallurgy initiatives, 
though still nascent, also show promising potential.29 

Further processing of critical minerals in the region 
requires addressing coordination failures across in-
dustrial ecosystems and institutions. While several 
countries possess reserves, resource-led industri-
alization faces significant barriers in the absence of 
robust governance frameworks, community engage-
ment and environmental safeguards. In South-Eastern 
Europe, for instance, projects are often deterred by 
underdeveloped regulatory systems, political volatil-
ity and limited stakeholder engagement. In the South 
Caucasus, mining remains small in scale, poorly in-
tegrated into value chains, and disconnected from 
downstream processing functions. 

Similar barriers constrain the development of 
downstream capabilities. While some initiatives are 
emerging across the region, such as Poland’s ear-
ly-stage battery recycling and Slovakia’s pilot e-waste 
recovery projects, these efforts remain fragmented, 
project-based and often lack commercial viability. A 

more significant limitation lies in weak regulatory ca-
pacity. Across much of the region, mining legislation 
is outdated, licensing procedures are opaque, and 
enforcement of environmental standards is incon-
sistent.30 These challenges are further compounded 
by the absence of strong mechanisms for meaningful 
community engagement. 

Moving forward, national critical minerals strategies 
should be aligned with both national and regional 
contexts, with investments targeting downstream 
infrastructure and recycling. In resource-rich coun-
tries, priority should be given to developing in-
frastructure for mineral extraction and processing 
within the framework of a broader industrial strategy. 
Establishing open-access geological data systems, 
harmonizing technical and environmental, social and 
governance (ESG) standards, and aligning with the 
EU Critical Raw Materials Act can help reduce mar-
ket uncertainty and attract responsible investment. 
Ultimately, the region’s success in the critical minerals 
economy will depend less on geological endowments 
and more on institutional quality, strategic coher-
ence, and the ability to integrate resource strategies 
with downstream industrial ecosystems. 

7.3.2 Renewable energy equipment and 
electric mobility 

The region is well positioned to tap into the growing 
global demand for green technologies, with distinct 
industrial capabilities present across all subregions. 
Central and North-Eastern Europe have developed 
niches critical to the green transition, including smart 
grids, power electronics and applied engineering. For 
instance, Czechia and Slovakia are advancing initia-
tives in smart grid modernization, power electronics 
and low-emission hydrogen, which are attracting in-
creased inflows of FDI.31 In addition, advanced digital 
infrastructure in parts of the region, most notably in 
North-Eastern European countries, provides a foun-
dation for energy system digitalization and serves as 
a strategic entry point into cleantech value chains.32 

Central Eastern Europe is also emerging as a leader 
in battery manufacturing and related activities, a 
promising opportunity for growth as global demand 
for electric vehicles (EVs) continues to accelerate. The 
region hosts large-scale original equipment manu-
facturer (OEM) plants and supplier networks, with 
Poland serving as the regional frontrunner (see Box 
7.1).33 This provides a strong foundation to expand 
into next-generation semiconductors, EV component 
production and recycling.34 Adjacent niches, such as 
battery casings, thermal management systems and 
battery management software present additional op-
portunities for countries with established initial capa-
bilities, such as, for example, Romania and Slovakia.
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Table 7.2 Eastern Europe and Central Asia: Megatrends, drivers and sectoral opportunities for future industrialization 

Main megatrends Sectoral opportunities Drivers Case studies

Energy and the 
green transition

•	Critical minerals 
processing

•	Demand for inputs for EVs, 
renewable energy equipment and 
expansion of the grid (e.g. processed 
lithium, copper, nickel)

•	EU legislation incentivizing local 
minerals processing

•	Demand for inputs for 
semiconductors and advanced 
electronics (e.g. processed graphite, 
titanium, etc.)

•	Renewable energy 
equipment and 
electric mobility

•	Global and regional demand 
for clean technology products, 
equipment and components, 
including EVs

•	Existing production capabilities in 
battery manufacturing and related 
activities, as well as in automotive

•	Deep integration in EU automotive 
supply chains

Poland: Fostering clean 
energy industrialization 
through battery valleys 

•	Green construction 
and low-carbon 
building materials

•	EU regulations are influencing 
demand patterns, incentivizing 
demand for sustainable construction

Slovenia: Upgrading 
in the wood-based 
construction industry 

The rise of AI and 
the digitalization of 

production

•	Digital manufactur-
ing and AI-driven 
industrial applica-
tions 

•	Emerging demand niches in 
business-to-business (B2B) markets

•	Push from lead firms to digitalize 
operations

Croatia: Emerging 
ecosystem for digital 
manufacturing 

Population growth 
and the changing 

nature of work

•	Petrochemicals and 
pharmaceuticals 

•	Ageing populations and growing 
demand for medical products

•	Existing pharmaceutical clusters

The transformation 
of food production 

systems

•	Agroprocessing and 
bio-economy

•	Growing demand for (sustainable) 
agroprocessed products

•	Natural endowments (biodiversity, 
agricultural tradition)

Georgia: Emergence 
of a high-value 
agroprocessing industry 

Source: UNIDO elaboration.
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There is also potential for clean energy technolo-
gies in South-Eastern Europe, the South Caucasus 
and Central Asia, although progress remains at an 
early stage. Countries in the Western Balkans have 
opportunities in hydro, solar and wind energy and 
could participate in downstream manufacturing 
segments.35 Looking ahead, realistic prospects for 
this subregion include scaling the production of 
grid infrastructure components, localized assembly 
of control systems and retrofitting supply chains for 
public buildings. In Central Asia, strong governmen-
tal commitments to the energy transition,36 coupled 
with regional cooperation to develop a green energy 
corridor linking the region to European markets,37 
are generating domestic demand that can anchor 
emerging industries. Central Asian countries can 
also leverage their critical minerals endowments to 
pursue beneficiation strategies.38

Despite recent progress, countries across the region 
continue to face significant structural constraints. Some 
of these bottlenecks stem from coordination failures. 
Even when positive initiatives exist, industrial spillovers 
remain modest, as pilot projects are often disconnected 
from broader market deployment. In addition, progress 
in reforming permitting procedures and upgrading skills 
has also been slow. Other bottlenecks are rooted in 
legacy capabilities and infrastructure. In the e-mobility 
industry, in particular, a key vulnerability is suppliers’ 
limited ability to pivot towards EV technologies.39 This 
is compounded by insufficient capacity for high-value 
components production, underdeveloped R&D and 
gaps in digital infrastructure. Without early adapta-
tion, factory closures and job losses could dispropor-
tionately affect regions heavily reliant on automotive 
manufacturing. At the same time, persistent shortages 
in key EV components indicate that alternative indus-
trialization pathways remain feasible for latecomers.40  

CHAPTER 7

Box 7.1 Poland: Fostering clean energy industriali-
zation through battery valleys 

Poland is rapidly emerging as a global leader in 
clean energy industrialization, ranking as the world’s 
second-largest producer of lithium-ion batteries 
globally, surpassed only by China. In 2023, exports of 
lithium-ion batteries and related components were 
approximately EUR 12 billion. The country has at-
tracted multiple gigafactories and suppliers spanning 
the entire value chain, including the world’s largest 
lithium-ion battery factory, with a planned capacity 
of 90 gigawatt per hour (GWh) by 2025. Poland’s eco-
system also includes active upstream, midstream and 
downstream firms, including Europe’s largest recy-
clers. The development of this ecosystem has created 
thousands of jobs across engineering, logistics, main-
tenance and R&D. 

Poland’s success builds on a strong industrial herit-
age, a strategic location near major European supply 
networks, and access to a skilled engineering and 
scientific workforce. Effective public-private coordi-
nation has further accelerated investment through 
special economic zones (SEZs), targeted tax incentives 
and EU co-financing instruments. Well-developed in-
frastructure, including the Port of Gdansk, intermodal 
transport hubs and proximity to German automotive 
value chains, enhances the country’s integration into 
European supply networks. The rapid expansion of 
the European EV market, coupled with EU regulatory 
pressure to increase local content, has fuelled demand 
for batteries, creating both export opportunities and 
regional demand from major car manufacturers.

Poland’s policy mix promotes a place-based approach 
to industrial development, exemplified by the battery 

valleys, which are built on multi-actor partnerships 
between universities, municipalities, development 
agencies and anchor firms to foster resilient indus-
trial ecosystems. The strategy is closely aligned with 
EU demand patterns and decarbonization objectives, 
as outlined in the Energy Policy of Poland until 2040 
(PEP2040). Additional support for the battery industry 
is provided by EU frameworks, notably the Important 
Projects of Common European Interest (IPCEI) on 
batteries and complementary schemes (including 
investment incentives and storage-related assis-
tance). Critically, the battery valleys are supported 
by large-scale, long-term financing that integrate FDI, 
EU funds, national co-financing and municipal infra-
structure investment.

Despite significant progress in downstream assembly 
and recycling capacity, several challenges threaten 
the industry’s long-term sustainability. A major vul-
nerability lies in its dependence on imported critical 
raw materials, as domestic upstream capacity and ac-
cess to resources remain limited, exposing the indus-
try to geopolitical risks and supply chain disruptions. 
Furthermore, intellectual property creation continues 
to be concentrated in foreign firms. 
Source: UNIDO elaboration based on a background report produced 
by Stojčić et al. (2025).41 
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Strengthening the clean energy industry in Eastern 
Europe and Central Asia will require coordinated pub-
lic-private R&D partnerships, the promotion of local 
demand, and targeted investment in system-integra-
tion skills. Institutional reforms in regulation, certifi-
cation and inter-ministerial coordination are essen-
tial to unlock financing from the EU and international 
financial institutions (IFI) and to fast-track technology 
deployment. Developing joint technology roadmaps 
with OEMs and R&D institutions can identify realistic 
avenues for specialization, while strategic use of pub-
lic procurement can further boost domestic demand. 
Effective reskilling will require hands-on training, 
modular curricula and competency-based certifica-
tion schemes, particularly for emerging jobs in the 
e-mobility industry. 

7.3.3 Green construction and low-carbon 
building materials

The shift towards sustainable construction presents 
both a climate imperative and an opportunity for 
industrial upgrading in the region. The construction 
industry accounts for over one-third of global ener-
gy-related carbon emissions.42 In Eastern Europe and 
Central Asia, an ageing building stock, combined with 
infrastructure investment, can create new demand for 
low-carbon construction and renovation solutions. For 
instance, major infrastructure initiatives in Kazakhstan 
have driven strong growth in the construction indus-
try, which expanded by 18.4 per cent year-on-year in 
the first half of 2025, driving demand for innovative 
materials.43 New EU regulatory frameworks, including 
the European Green Deal, the Energy Performance 
of Buildings Directive, the Renovation Wave and 
Green Public Procurement rules, further reinforce 
incentives for innovation and industrial upgrading.  

Eastern European countries are already emerging 
as leaders in specific niches. Poland, Czechia and 
Slovenia are investing in prefabrication and ad-
vancing the decarbonization of traditional materials 
industries.44 Slovenia, in particular, has positioned 
itself as a regional frontrunner in engineered wood 
and cross-laminated timber (CLT), offering scalable 
alternatives to conventional high-carbon inputs (see 
Box 7.2).45 Estonia offers another example, integrating 
Building Information Modelling (BIM), e-permitting 
systems and modular timber construction, demon-
strating a digitally enabled and climate-conscious 
approach to urban development. Additional oppor-
tunities exist for latecomer regions, such as Central 
Asia, particularly in recycling scrap materials as in-
puts for the construction industry.46

Progress remains uneven, with persistent gaps in 
skills, materials and institutional capacity constrain-
ing the industry’s ability to scale. These challenges 

differ across subregions. In North-Eastern European 
countries, shortages of certified installers, energy au-
ditors and engineers continue to slow the deployment 
of low-carbon technologies. In South-Eastern Europe 
and the South Caucasus, dependence on imported 
materials continues to hamper progress. Meanwhile, 
limited institutional capacity presents a major bot-
tleneck, as under-resourced local administrations 
struggle to enforce standards and to align evolving 
procurement practices with sustainability goals.

Scaling up green construction requires coordinated 
action across procurement, skills development and 
domestic industrial capabilities. On the demand side, 
public procurement should shift from cost-based to 
performance-based criteria, supported by standard-
ized templates, auditing and capacity development 
initiatives. On the supply side, targeted investments 
are needed to strengthen skills along the sustainable 
construction value chain. Expanding domestic pro-
duction of low-carbon materials and prefabricated 
systems can further reduce import dependence. 
Complementing these measures, national certification 
schemes aligned with international standards can 
build market trust and open opportunities for exports.

7.3.4 Digital manufacturing and AI-driven 
industrial applications 

While the adoption of advanced digital production 
technologies in Eastern Europe and Central Asia re-
mains concentrated in a few industries, it is increas-
ingly recognized as a driver of productivity, com-
petitiveness and future industrialization. In Central 
Eastern Europe, digital upgrading has been most pro-
nounced in the automotive and electronics industries. 
Firms in Poland, Czechia, Slovakia and Hungary have 
leveraged their linkages to multinational enterprises 
(MNEs) within EU supply chains to accelerate digitali-
zation. Outside these supply chains, adoption remains 
highly uneven, with domestic SMEs facing limited 
access to finance, infrastructure and skilled labour.47

The scaling up of digital manufacturing can be sup-
ported by emerging innovation hubs and strong digital 
governance frameworks. Economies in North-Eastern 
Europe are leveraging their capabilities in digital pub-
lic infrastructure, e-governance and cybersecurity to 
pilot AI applications in manufacturing.48 Yet, diffusion 
beyond urban centres remains limited, with only 4 per 
cent of firms in the region reportedly integrating AI as 
of 2024.49 The digitalization landscape is even more 
challenging in South-Eastern Europe and the South 
Caucasus, where industrial systems remain fragmented 
and dominated by micro, small- and medium-sized 
enterprises (MSMEs) with low digital adoption rates.50 
Even against this backdrop, Croatia is emerging as a 
regional hub for digital manufacturing (see Box 7.3).
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Common bottlenecks across Eastern Europe and 
Central Asia include underdeveloped broadband 
infrastructure, skills shortages and uneven digital 
adoption, especially among SMEs.51 These chal-
lenges are especially pronounced in South-Eastern 
Europe and the South Caucasus, where innovation 
ecosystems and intermediary support structures are 
weaker. Across the region, heavy reliance on FDI to 
drive production and innovation poses risks to the 
development of domestic industrial and technolog-
ical capabilities.52 Finally, regional disparities persist, 
with peripheral areas continuing to lag behind urban 
centres in digitalization.

Targeted public support is essential to accelerate 
digital adoption in manufacturing across the region. 
Public policy instruments such as digital transforma-
tion grants, innovation vouchers and infrastructure 

co-financing can help lower adoption barriers for 
SMEs.53 European Digital Innovation Hubs offer a 
valuable platform for training and piloting new tech-
nologies, which could have significant impact if ef-
fectively integrated into local industrial ecosystems, 
especially in South-Eastern Europe and the South 
Caucasus. Workforce development, including voca-
tional retraining and micro-credential programmes in 
AI and robotics, is critical to addressing demographic 
pressures and out-migration.54

7.3.5 Petrochemicals and pharmaceuticals

The global megatrends outlined in Part A of this re-
port present opportunities for diversification within 
both the petrochemical and pharmaceutical indus-
tries. In the South Caucasus, Azerbaijan has begun

CHAPTER 7

Box 7.2 Slovenia: Upgrading in the wood-based 
construction industry 

With nearly 60 per cent forest cover and a centu-
ries-long tradition of sustainable forest management, 
Slovenia is strategically repositioning its wood-based 
construction industry. Building on its legacy in sawn 
timber and biomass production, the industry has 
increasingly pivoted towards engineered wood prod-
ucts such as cross-laminated timber, glulam, prefab-
ricated housing units, smart furniture and advanced 
bio-based materials such as nanocellulose applica-
tions. This transformation integrates ecological sus-
tainability with digitalization and design excellence, 
drawing on Slovenia’s strong design heritage and 
innovation-driven industrial base. The industry’s 
modernization has already yielded tangible benefits, 
from sustained employment and rural development 
to carbon emissions reduction.

Slovenia’s competitive advantage lies in the synergy 
between its natural endowments, industrial legacy 
and public-private partnerships (PPPs). At the centre 
of the industry’s transformation stands the Wood 
Industry Cluster (Lesarski grozd), a multi-stakeholder 
platform established in 1999 that brings together 
SMEs, R&D institutions and policymakers. Such a 
cluster-based governance model facilitates resource 
pooling, knowledge transfer, coordinated innovation 
and internationalization. Research and design insti-
tutes provide cutting-edge expertise in engineered 
wood, nanocellulose and timber design. The cluster 
model has helped create jobs in less urbanized ar-
eas, contributing to sustained employment in rural 
communities. 

Regulatory frameworks have created a strong mo-
mentum for the industry. Slovenia’s government has 
promoted the forest-wood value chain as a key pillar 

of its circular economy strategy. The increased use of 
timber in construction aligns both with national and 
EU-level goals on climate neutrality by substituting 
carbon-intensive materials such as concrete and steel, 
and encouraging the use of locally sourced wood. This 
policy orientation is reinforced by concrete measures: 
public procurement rules now require that at least 30 
per cent of materials used in new public buildings 
are wood or wood-based products. In addition, green 
public procurement (GPP) criteria further stimulate 
low-carbon construction by mandating environmen-
tal performance standards for building materials, 
including wood, in public tenders.

Challenges persist, particularly due to the prevalence 
of SMEs, which constrains the industry’s capacity to 
scale operations, internationalize and independently 
undertake advanced R&D. Persistent skills shortages 
further limit growth, as the industry struggles to 
attract workers with the digital and design compe-
tencies increasingly critical for its technological ad-
vancement. Yet, Slovenia’s experience demonstrates 
that coordinated institutional support, especially 
through cluster mechanisms that enable small firms 
to pool resources and access training, can success-
fully transform a traditional resource-based industry 
into a competitive green industry.
Source: UNIDO elaboration based on a background report produced 
by Stojčić et al. (2025).55
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leveraging its oil and gas reserves to expand down-
stream into petrochemicals. Rather than relying 
solely on crude exports, the country is increasing the 
production of polymers, base chemicals and other 
industrial intermediates. The national oil company is 
also investing in refining capacity, marking a gradual 
shift from energy extraction towards manufacturing. A 
similar, albeit more moderate, trajectory is observed 
in Turkmenistan, where oil and gas reserves have 
supported the development of chemical refining and 
driven notable growth in polypropylene production.56

As populations in high-income economies age, the 
pharmaceutical industry offers a high-value oppor-
tunity for industrial upgrading across parts of Central 
Eastern Europe and North-Eastern Europe. Countries 
such as Poland, Czechia, Lithuania, Slovenia and 
Estonia already host basic pharmaceutical production 
and have attracted FDI in generic drug manufacturing, 

making this one of the few industries where functional 
specialization extends beyond assembly. Poland and 
Czechia are emerging as regional hubs for biosimilar 
development and clinical trials. 

Several countries in the region are moving into 
higher-value niches within biotechnology. Lithuania 
has integrated biotechnology into its national in-
novation strategy, fostering clusters in precision 
medicine and therapeutic platform development. 
Estonia is investing in bioinformatics and digital 
health, leveraging its digital infrastructure to sup-
port personalized medicine and pharma-adjacent 
services. However, biotechnology remains both cap-
ital- and knowledge-intensive, with high entry bar-
riers. Scaling up in this industry requires sustained 
investment in research infrastructure, cross-sectoral 
collaboration, regulatory flexibility and effective 
strategies for talent retention. 

Box 7.3 Croatia: An emerging ecosystem for digital 
manufacturing 

Croatia is emerging as a regional leader in digital 
manufacturing and AI-driven innovation. As a small, 
service-oriented economy, Croatia’s innovation sys-
tem has historically been characterized by low R&D 
intensity and weak public-private linkages. Over the 
past decade, the country has nurtured several glob-
ally competitive firms specializing in advanced digital 
applications across industries such as electric drive-
trains and battery systems, cloud communications, 
AI-powered robotics, drones and farm management 
software. While the ecosystem is still consolidating, 
early results are promising. Domestically, these devel-
opments have fostered skilled employment opportuni-
ties in engineering, software development and applied 
data science. In 2023, Croatia’s information technology 
(IT) industry generated over USD 4.4 billion in revenue, 
achieving an annual growth of 12.5 per cent.

Firms within this emerging ecosystem share a found-
er-led, export-driven approach. They navigate do-
mestic constraints, such as a small local market and 
limited public R&D expenditure, by targeting global 
B2B markets from inception. Instead of relying on 
traditional manufacturing clusters, these firms focus 
on delivering technological value within specialized 
GVC niches. They have concentrated their expertise 
in software-hardware integration, operating through 
platform-based business models, and embedding ad-
vanced technologies such as AI and machine learning.

Public support has played a catalytic role, even if 
initially reactive. EU accession provided regulatory 
certainty and alignment with policy frameworks that 
reward digital innovation. EU funds and Horizon 

Europe grants have been instrumental in de-risking 
R&D activities and financing infrastructure. Strategic 
national initiatives, such as the National Recovery and 
Resilience Plan and the Digital Croatia 2032 Strategy, 
prioritize AI, advanced manufacturing and data infra-
structure, including 5G and cloud services, while the 
Smart Specialisation Strategy promotes digital hubs 
and applied research centres. Complementing these 
efforts, national programmes implemented by the 
Croatian Agency for SMEs, Innovations and Investments 
(HAMAG-BICRO) provide grants and loans to incentivize 
early-stage investment and technology validation.

Challenges remain, limiting a broader systemic impact. 
Innovation is concentrated in a small number of firms 
and urban centres (such as Zagreb), resulting in limited 
regional and sectoral diffusion of capabilities. Additional 
constraints include weak university-industry linkages 
and persistent shortages of high-skilled labour, which 
is further compounded by brain drain. Yet, Croatia’s 
experience illustrates that even in small markets with 
structural constraints, globally competitive firms can 
emerge when entrepreneurial initiative, international 
networks and targeted public support converge.
Source: UNIDO elaboration based on a background report produced 
by Stojčić et al. (2025).57

AI and digitalization
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EU programmes such as Horizon Europe and the 
Health Emergency Preparedness and Response 
Authority (HERA) provide important entry points 
for fostering PPPs, while national governments can 
stimulate domestic demand through strategic pro-
curement and incentives for clinical infrastructure. 
Regional integration through joint testing platforms or 
harmonized regulatory pathways, could help smaller 
countries compete effectively in biopharmaceutical 
niches. While the pharmaceutical industry may not 
generate large-scale employment, it can contribute to 
strengthening domestic knowledge-intensive indus-
trial ecosystems and the diversification of the region’s 
industrial base beyond traditional manufacturing. In 
the petrochemical industry, successful diversification 
increasingly depends on aligning with global sustain-
ability standards and responding to demands from 
downstream users. These include emissions trans-
parency, traceability and reduced life-cycle impacts. 

7.3.6 Agroprocessing and bioeconomy

Rising demand for low-impact food products and 
clean energy presents significant opportunities to 
harness the agricultural potential of Eastern Europe 
and Central Asia, a region endowed with fertile soils 
and rich biodiversity.58 Ukraine, a major grain ex-
porter, has potential to expand into biomass energy 
and biofuels, while Hungary, Slovakia and Poland 
are developing capabilities in bioplastics and bio- 
refining. However, these countries largely focus on 
biomass production, while value added creation 
remains concentrated in Western Europe.59 In North-
Eastern Europe, digital innovations in agriculture and 
forestry, ranging from precision farming to circular 
agro-value chains, are gaining traction, though often 
at a limited scale. The South Caucasus shows promise 
in sustainable horticulture, agro-tourism and natural 
bioproducts, such as cosmetics, yet activities remain 

fragmented and constrained by limited certification 
and market access.60 Georgia is beginning to address 
these challenges by leveraging trade agreements with 
the EU (see Box 7.4). In Central Asia, the extensive live-
stock industry offers opportunities to develop bioen-
ergy and products based on animal waste, contribut-
ing to both value addition and energy resilience.61 

Progress in the bioeconomy and agro-industry re-
mains constrained by weak policy coordination, in-
frastructure gaps and limited access to certification 
and finance. In many countries, governance of the 
bioeconomy is fragmented across sectors and policy 
areas. SMEs in the industry face challenges in securing 
certification, green finance and innovation support, 
while innovation ecosystems outside larger states 
remain underdeveloped. In South-Eastern Europe 
and Central Asia, critical gaps persist in cold storage, 
agro-logistics and certification systems, limiting the 
growth of organic farming, traditional food branding 
and biomass energy production. In addition, linkages 
between producers and processors are weak. 

Unlocking the bioeconomic potential requires coor-
dinated investments in rural infrastructure, such as 
cold chains, smart logistics and waste valorisation, 
alongside targeted support for sustainable farm 
management and bio-entrepreneurship. Certification 
schemes, green labelling and local innovation plat-
forms can strengthen market access and incentivize 
high standards. EU Member States, for example, can 
leverage instruments such as the Common Agricultural 
Policy, Horizon Europe, and Cohesion Policy, while 
non-EU countries can benefit from regional har-
monization and targeted support. Ultimately, the 
bioeconomy provides a strategic pathway to link en-
vironmental sustainability, rural revitalization and se-
lective industrial upgrading, provided initiatives are 
grounded in local territorial realities and supported 
by investment in government capabilities. 

CHAPTER 7
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Box 7.4 Georgia: The emergence of a high-value 
agroprocessing industry 

Georgia’s agroprocessing industry is positioning itself 
for long-term competitiveness. Agriculture accounts 
for approximately 7 per cent of GDP and employs 
nearly 40 per cent of the workforce. Linkages with 
manufacturing are deepening as the industry in-
creasingly caters to EU and international demand for 
premium wines, organic products and branded food 
items. In recent years, the focus has shifted from raw 
commodity exports to higher value-added process-
ing, supported by investments in technology adop-
tion, certification schemes and marketing.

Regional integration and strategic industrial policy 
have further expanded opportunities. The EU’s Deep 
and Comprehensive Free Trade Area has increased 
market access while requiring compliance with 
stringent EU quality, safety and traceability stand-
ards. Agroprocessing is a central pillar of Georgia’s 
Agriculture and Rural Development Strategy 2021–
2027, which prioritizes competitiveness, export 
growth and climate resilience. 

Public policy and donor engagement are accelerating 
technology adoption. The European Neighbourhood 
Programme for Agriculture and Rural Development, 
USAID and other international partners have fi-
nanced upgrading in bottling, storage and marketing 
for the wine industry, as well as advanced machinery 
for hazelnut processing. These interventions have 

helped Georgia become the world’s sixth-largest 
hazelnut exporter, supplying major multinational 
confectionery companies. Wine remains the coun-
try’s flagship export, accounting for approximately 
one-fourth of total agricultural export value in 2024, 
with domestic institutions such as the National Wine 
Agency actively supporting branding, certification 
and international promotion.

Upgrading is gradually taking place across multiple 
export niches. Wine producers have obtained EU 
certifications and modernized production processes, 
while hazelnut processors now perform shelling, 
roasting and packaging domestically. Traceability sys-
tems within the hazelnut value chain are also improv-
ing. Diversification is advancing with the emergence 
of SMEs in industries such as juices, teas, honey and 
dried fruits. The development of cooperatives, pro-
cessing clusters and rural tourism initiatives is fur-
ther strengthening rural employment and skills. 
Source: UNIDO elaboration based on a background report produced 
by Stojčić et al. (2025).62
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“Latin America and the Caribbean needs a profound productive transformation across industry, 
services and agriculture to escape the low-capacity-to-grow trap. This transformation will 
not occur spontaneously. It will require countries and their regions to scale up productive 
development policies, guided by a renewed vision and mindset focused on, among other 
elements, advancing strategic agendas in key driving sectors, supported by multi-stakeholder 
and multi-level governance mechanisms  – particularly through cluster initiatives or other forms 
of productive coordination.  The new geoeconomics of competition in specific technologies and 
industries, and the new ways countries relate to each other, makes this approach imperative to 
grow and prosper under the new realities of the world economy.” 

Executive Secretary of the 
UN Economic Commission 
for Latin America and the 
Caribbean (ECLAC)

José Manuel Salazar-Xirinachs

Over the past quarter century, premature deindustrialization has left Latin 
America and the Caribbean’s manufacturing sector lagging behind global 
peers. Manufacturing value added growth has consistently remained below 
the developing country average. While industrial development is projected 
to advance in some income groups and subregions, others risk falling 
further behind, with emissions rising across much of the region. Reversing 
this trajectory and unlocking the region’s industrial potential will require 
concerted efforts to address long-standing structural bottlenecks: the 
lack of coherent growth models, underinvestment in both basic and green 
infrastructure, limited spending on research and development spending, 
weak intra-regional trade and low skill levels continue to constrain industrial 
and technological upgrading, hampering the region’s ability to accelerate 
sustainable industrial development. 
Global megatrends, while presenting significant challenges, are also emerging 
as key drivers of industrial transformation across the region, opening new 
windows of opportunity for both producers and policymakers. This chapter 
highlights a set of strategic industries that can leverage these megatrends, 
including lithium processing, renewable energy equipment, bioeconomy, food 
processing, automotive, semiconductors and pharmaceuticals. Prioritizing 
these industries provides clear pathways to diversify production, upgrade 
technological capabilities and strengthen integration into global value chains.
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Manufacturing growth in Latin America and the 
Caribbean (LAC) has struggled to gain momentum. 
Over the past 25 years, the region’s average per capita 
manufacturing value added (MVA) has declined, an 
alarming sign of premature deindustrialization, with 
current levels standing about 8 per cent below those 
of the year 2000.1 This overall negative trend, how-
ever, masks significant variations across the region. 
The analysis in this section captures these subre-
gional differences by grouping countries according to 
income level and (where data are available) their ge-
ographical proximity (see Table 8.1). This analysis sets 
the stage for the following sections, which provide a 
detailed discussion of the key challenges and sectoral 
opportunities shaping LAC’s industrial future.

All subregions and income groups have experienced, 
at best, sluggish MVA growth, with lower middle-in-
come economies performing relatively better. This 
group achieved higher MVA growth rates than the re-
gional average, yet continues to trail behind other de-
veloping regions (Figure 8.1). In contrast, upper mid-
dle-income economies in South and Central America 
have recorded nearly zero-net growth since the turn 
of the century, despite a period of moderate growth 
between 2013 and 2018. Only in the Caribbean did 
upper middle- and high-income industrializing econ-
omies manage to outperform the regional average. 
Overall, manufacturing dynamics in the region reflect 
Latin America’s typical “stop-and-go” growth pattern, 
partly fuelled by the commodity super-cycle. 

Across the region, manufacturing activity remains 
concentrated in upper middle-income economies, 
a pattern that is likely to persist through 2050 un-
der current conditions. South American economies, 
such as Brazil, account for a large share of regional 
manufacturing output, followed by Central American 
countries (Figure 8.2). Projections under the current 
path scenario indicate little change in the distribu-
tion of industrial production within LAC by 2050, with 
marginal growth in South America offset by a slight 
contraction in Central America.2 While some emerging 
economies, such as Mexico and Costa Rica, are deep-
ening their integration into Northern American and 
global value chains (GVCs), the overall regional indus-
trial structure remains largely unchanged, reflecting 
limited diversification.

When looking beyond absolute output levels, the LAC 
region remains underrepresented in global manufac-
turing relative to its population. The industrial intensity 
index (the ratio of a country’s share in global MVA to its 
share in global population) highlights significant gaps. 
Upper middle-income and high-income industrializing 
economies in the Caribbean (and to a lesser extent in 
South America) are projected to narrow the industrial 

intensity gap by 2050, though they still fall short of 
achieving parity (Figure 8.3, Panel A). High-income 
industrial economies, by contrast, already exceed the 
equal-proportion benchmark but are projected to 
experience a decline in this indicator. Low- and lower 
middle-income economies face a far more challenging 
scenario, with substantial baseline gaps and limited 
projected improvement across all subregions. The 
persistence of these disparities reflects the structural 
challenges discussed later in this chapter, particularly 
the lack of coherent industrial strategies, weak tech-
nological capabilities and limited regional integration.

Table 8.1 LAC: List of economies by geographical 
area and stage of industrial development

Low- and lower middle-income economies (LLMIEs)

Caribbeana Central 
Americaa Nicaragua

Bolivia 
(Plurinational 
State)

Haiti Honduras South 
Americaa

Upper middle-income and high-income industrializing 
economies (UMIEs and HINGEs)

Caribbean Dominica Turks and 
Caicos Islands Brazil

Anguilla Dominican 
Republic

Central 
America Colombia

Antigua and 
Barbuda Grenada Belize Ecuador

Aruba Jamaica Costa Rica Guyana

Bahamas Montserrat El Salvador Paraguay

Barbados Saint Kitts 
and Nevis Guatemala Peru

British Virgin 
Islands Saint Lucia Mexico Suriname

Cayman 
Islands

Sint Maarten 
(Dutch part) Panama Venezuela

Cuba St. Vincent South America

Curaçao Trinidad and 
Tobago Argentina

High-income industrial economies (HIIEs)

Caribbeanb South 
Americab Uruguay

Puerto Rico Chile

Note: In the analysis of this chapter, country groups with a small sample 
size (fewer than three economies) or small population share (less than 
2 per cent of the regional population) are merged with neighbouring 
groups at a similar stage of industrial development to limit outlier ef-
fects from low representation and/or inconsistencies in country-level 
data. a) presented together as All economies due to small sample 
size; b) presented together as All economies due to small sample size.

Source: UNIDO elaboration based on UNIDO country classification 
(see Annex A.3).

8.1 RECENT AND FUTURE INDUSTRIAL DYNAMICS
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Figure 8.1 Latin America and the Caribbean: Industrial dynamics in the first quarter of the 21st century
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Note: Regional averages calculated using population weights. Values indexed to 2000 (2000 = 100). MVA = Manufacturing value added. See Table 
8.1 for the list of economies included in each group. To limit outlier effects from low representation and/or inconsistencies in country-level 
data, some country groups were merged.

Source: UNIDO elaboration based on UNIDO (2025f). 
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Across the region, productivity performance cor-
relates with income levels, with countries within the 
same income group, regardless of subregion, exhib-
iting similar gaps. Relative productivity catch-up 
dynamics differ across income groups (Figure 8.3, 
Panel B). Low- and lower middle-income economies 
across the region start from substantial baseline 
gaps and are projected to improve only marginally. 
Upper middle-income and high-income industrializ-
ing economies, on the other hand, while starting from 
intermediate productivity levels, also show only mar-
ginal gains. By 2050, productivity in South and Central 
America is expected to reach just over one-quarter 
of the average for high-income industrial economies, 
while the Caribbean performs slightly better, yet still 
remains more than halfway below the global frontier. 
This sluggish pace of productivity reflects the per-
sistence of the region’s industrial dualism, where a 
few large, globally competitive firms coexist along-
side a vast number of low-productivity SMEs, a pat-
tern further explored in Section 8.1.4.

Environmental efficiency is heterogenous across the 
region, with gaps projected to widen by 2050 (Figure 
8.3, Panel C). Even upper middle-income economies 
in Central America, the group of countries currently 
leading the region in environmental performance, 
are expected to fall further behind the global fron-
tier by 2050 (Figure 8.3, Panel C). This deterioration 
reflects a structural constraint in the region’s ability 
to decouple growth from emissions. Projections indi-
cate that moderate growth in manufacturing output 
by 2050 will be accompanied by disproportionately 
higher emissions, suggesting that production gains 
will continue to rely on fossil fuel-based energy and 
low-efficiency processes rather than on technologi-
cal upgrading or the expansion of renewable energy. 
This trend is particularly concerning given LAC’s 
vulnerability to climate change and its reliance on 
resource-intensive industries, and can be traced to 
structural bottlenecks analysed later in this chapter: 
weak renewable energy infrastructure, insufficient 
investment and low technological absorption. 

Figure 8.2 Latin America and the Caribbean: Current and projected distribution of industrial production in the region
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Note: LLMIEs = Low- and lower middle-income economies; UMIEs = Upper middle-income economies; HINGEs = High-income industrializing 
economies; HIIEs = High-income industrial economies. See Table 8.1 for the list of economies included in each group. To limit outlier effects 
from low representation and/or inconsistencies in country-level data, some country groups were merged.

Source: UNIDO elaboration based on Denver University’s Pardee Institute for International Futures (IFs) model.  



| 169IDR26

Figure 8.3 Latin America and the Caribbean: Industrialization gaps by subregions, current values and 
projections for 2050

LOW- AND LOWER MIDDLE-INCOME 
ECONOMIES

UPPER MIDDLE-INCOME AND HIGH-
INCOME INDUSTRIALIZING ECONOMIES HIGH-INCOME INDUSTRIAL ECONOMIES

A
IN

DU
ST

RI
AL

 IN
TE

NS
IT

Y
C

EN
VI

RO
NM

EN
TA

L 
EF

FI
CI

EN
CY

Index in 2050 below frontier
Index in 2050 above frontier

Gap to frontier in 2050
Index in 2025

All economies
Gap to equal share

-74.6 The Caribbean
Gap to equal share

-17.8

Central America -18.9

South America -39.5

All economies
Gap to equal share

34.2

B
RE

LA
TI

VE
 P

RO
DU

CT
IV

IT
Y

All economies
Gap to frontier

-93.7 The Caribbean
Gap to frontier

-56.1

Central America -73.0

South America -77.5

All economies
Gap to frontier

-28.7

All economies
Gap to frontier

-57.8 Central America
Gap to frontier

-22.3

South America -56.8

The Caribbean -69.6

All economies
Gap to frontier

-47.1

Note: Bars show projections for 2050 and vertical lines denote 2025 values. Regional averages are weighted by countries’ share of manufacturing 
value added (MVA) in each subregion. The indicators reported in each panel are defined as follows: A) Industrial intensity index = percentage 
ratio of each subregion’s share of global MVA to its share of the world population. A value of 100 indicates equal share. Values below 100 reflect 
industrial underrepresentation. B) Industrial relative productivity index = manufacturing labour productivity (MVA per worker in constant 2017 
US dollars) of each subregion relative to high-income industrial economies’ average manufacturing labour productivity. A value of 100 indicates 
that the region stands at the frontier in terms of industrial labour productivity. C) Industrial environmental efficiency index = MVA per unit of CO2 
emissions in constant 2017 US dollars relative to the average value of high-income industrial economies. A value of 100 indicates that the region 
stands at the frontier in terms of industrial environmental efficiency. See Table 8.1 for the list of economies included in each group. To limit outlier 
effects from low representation and/or inconsistencies in country-level data, some country groups were merged.

Source: UNIDO elaboration based on Denver University’s Pardee Institute for International Futures (IFs) model. 
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Putting the region back on track and reversing de-
cades of stagnation in industrialization will require 
decisive action. While important industrialization 
gaps are expected to narrow or close for specific 
country income groups and subregions, many others 
are likely to stagnate and, especially in the case of 
emissions, even widen. These trends reflect a series 
of structural bottlenecks that must be addressed to 
place the region on a more sustainable and prosper-
ous trajectory, while capitalizing on emerging sectoral 

opportunities. As discussed in the following sections, 
targeted policy interventions are needed to rebuild 
institutional capacity, strengthen infrastructure, close 
skills and technology gaps, and promote competitive, 
greener industrial ecosystems. At the same time, the 
region can leverage its natural endowments and seize 
emerging global trends, such as the energy transition, 
nearshoring and digitalization, to develop new indus-
trial sectors.

8.2 MAIN BOTTLENECKS CONSTRAINING FUTURE 
INDUSTRIALIZATION 
Seven areas of action to prepare for the future. 
Reversing the losses caused by premature deindus-
trialization in LAC requires addressing bottlenecks 
across multiple enablers. The analysis conducted 
for this report identifies a set of indicators to assess 
the region’s performance relative to both advanced 
economies and other developing regions. These indi-
cators are clustered into seven dimensions, namely: 
(i) institutions; (ii) infrastructure; (iii) labour force; (iv) 
technology; (v) trade and integration; (vi) production 
greening, and (vii) finance.3 For each dimension, two 
indicators were selected based on their relevance 
and availability across countries over the past decade 
(see Figure 8.4).

8.2.1 Institutions

With government capacity and political stability gen-
erally slightly below the global average, the region has 
historically struggled to design and sustain coherent 
industrial policies. Countries have faced challenges in 
establishing a shared vision for industrialization and 
its role relative to natural resources and services.4 
Frequent political shifts have disrupted previously 
established policy frameworks that link industrial, 
trade and technology strategies.5 Conflicting rules of 
law and excessive red tape have further undermined 
implementation.6 Although recent years have seen 
progress in democratic consolidation and strength-
ened state capacities compared to other developing 
economies, many countries in the region continue to 
face social upheaval due to persistently high levels of 
violence, poverty and inequality.

The region faces intensifying geopolitical pressures 
while also possessing unique advantages as a neu-
tral and resource-rich partner. LAC is characterized 
by competing foreign relations,7 whose large-scale 
investments have expanded trade but also raised 
concerns about dependence. Unresolved tensions 
with United States policy, particularly regarding 

sanctions, trade uncertainty and drug and crime 
prevention, pose risks to key production chains in 
Central America, with potential ripple effects across 
Caribbean and South American industries. At the 
same time, the region’s neutrality in many interna-
tional conflicts and its role as a reliable supplier of 
food, energy and minerals provide it with a unique 
geopolitical position, making it an attractive partner 
for both established and emerging powers.

8.2.2 Infrastructure

The region continues to lag behind in infrastructure 
investment, which increases the cost and reduces 
the efficiency of economic activities, including both 
international and intraregional trade. Investment 
in transport and logistics networks remains below 
global averages. While internet penetration in the 
region has increased throughout the 2010s, progress 
in affordability, reliability and speed has been more 
limited.8 Deployment of 5G infrastructure remains low 
(Figure 8.4). Significant disparities persist between 
formal and informal sectors, urban and rural areas 
and across demographic groups.

Gaps in renewable energy generation infrastructure 
are particularly concerning given the region’s abun-
dant land, natural resources and favourable climate 
for large-scale renewable deployment. While these 
gaps exist across all subregions, they are particularly 
pronounced in South America and the Caribbean 
(Figure 8.4). Financial constraints and dependence on 
technology from the Global North are further delay-
ing the green transition. Adaptation infrastructure is 
also insufficient, raising concerns in a region highly 
exposed to environmental degradation and climate 
risks. Severe deforestation in the Amazon exemplifies 
these challenges, while many countries in LAC remain 
susceptible to wider climate impacts, including natu-
ral disasters.  
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Figure 8.4 Industrialization enablers: LAC compared to the world frontier and other regions
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8.2.3 Labour force

Historical shortcomings in education systems have 
contributed to low skill levels and limited labour 
productivity, especially in the context of the digital 
transition. In 2023, output per worker in the region 
reached only 37 per cent of the OECD average and 27 
per cent of the United States’ level, a gap that has 
widened over the years, with relative productivity 
reaching 46 per cent and 36 per cent, respectively, 
in 1990.9 Low productivity disproportionately affects 
SMEs and informal economic activities, and is at-
tributable to low and unequal skill levels. The region 
faces persistent challenges in its education systems, 
characterized by poor quality, unequal access and 
low levels of science, technology, engineering and 
mathematics (STEM) training.10 These skill gaps are 
compounded by an ageing population and the phas-
ing out of the demographic dividend, highlighting the 
need to strengthen technical and vocational educa-
tion and training (TVET). 

8.2.4 Technology

Countries in the region continue to face a persistent 
technological lag. Nearly all countries in the region 
invest less than 1 per cent of GDP in R&D, constraining 
innovation, scientific output and technological devel-
opment (Figure 8.6). Local firms often lack both the 
capacity and the incentives to innovate, while weak 
university-industry linkages further severely limit the 
commercialization of innovation and research. This 
technological gap prevents industries from moving up 
the value chain and competing globally in advanced 
industries.11 The regional landscape remains domi-
nated by micro and small firms with limited resources 
to invest in R&D or adopt new technologies. Access 
to financing for tech startups and innovative projects 
is limited, and venture capital ecosystems are still 
underdeveloped.12

8.2.5 Trade and integration

LAC’s exports remain heavily concentrated in the 
primary sector. South American countries are highly 
dependent on commodity exports, leaving them vul-
nerable to international price fluctuations.13 As dis-
cussed in Section 8.1, even industrialized countries in 
the region have experienced premature deindustri-
alization over the past two decades. Countries have 
historically relied on external markets for machinery, 
inputs, technology and capital, yet foreign direct 
investment (FDI) frequently targets extractive indus-
tries rather than manufacturing, reinforcing existing 
specialization patterns.14 Significant disparities in the 
level of capabilities and performance prevail in all 
economic activities, including manufacturing. 

Institutional gaps and a lack of trade complemen-
tarity have severely constrained the potential for 
intra-regional trade in the region. LAC is fragmented 
across multiple overlapping economic blocs, each 
with differing goals and regulations. This “spaghetti 
bowl” of agreements creates confusion and hampers 
trade integration.15 Non-tariff barriers, including 
customs inefficiencies, licensing requirements and 
inconsistent standards, further restrict cross-border 
trade. Furthermore, LAC’s national production sys-
tems lack complementarity, limiting opportunities 
to develop more advanced production chains and to 
foster intra-regional trade based on complementary 
industries and supply chains.16 

Low regional integration is compounded by weak 
domestic demand, a consequence of inequality lev-
els among the world’s highest. Economic dualism 
contributes significantly to one of the world’s most 
unequal income distributions. Even in countries 
where a growing middle class and urbanization could 
stimulate demand for higher-value goods, structural 
weaknesses in logistics, digital infrastructure and 
education limit the region’s ability to respond with 
innovation and productivity. 

Global uncertainty further limits global demand. In 
Central America and the Caribbean, manufacturing 
in recent years has been heavily oriented towards 
exports to high-income Northern American mar-
kets, creating strong dependence on the economic 
conditions and foreign policy of these destina-
tion markets. While the reconfiguration of GVCs 
presents new challenges, efforts to capitalize on 
nearshoring trends and strengthen regional inte-
gration remain uneven.17

8.2.6 Finance and investment

The outlook for finance and investment in the region 
is stronger than in many other developing regions, 
yet high borrowing costs and institutional weak-
nesses persist. SMEs continue to face barriers to 
credit, including stringent collateral requirements, 
limited credit histories and a lack of tailored fi-
nancial products. Many countries rely heavily on 
bank-based financing, where the dominance of a 
few large banks, low financial inclusion, and shallow 
credit penetration further restrict access to capi-
tal. Institutional investors, such as pension funds 
and insurance companies with long-term horizons, 
remain underdeveloped compared with advanced 
economies, limiting market depth and liquidity. At 
the same time, however, the region benefits from a 
dynamic network of national and regional develop-
ment banks that are increasingly capable of catalys-
ing private sector investment in the region.18 
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Domestic and global macroeconomic headwinds fur-
ther constrain capital inflows and limit investment 
opportunities in the region. Macroeconomic vola-
tility,19 currency fluctuations, inflationary pressures, 
inconsistent fiscal policies20 and high debt burdens21 
deter investment and restrict access to affordable 
credit. At the same time, shifts in international finance 
exacerbate the region’s vulnerabilities. Rising global 
interest rates and heightened investor risk aversion 
redirect capital towards more stable, developed mar-
kets, intensifying competition for investment. 

8.2.7 Cross-cutting issues

Dualism influences industrial structures across the 
region. The typical pattern features islands of pro-
gress, i.e. a small number of globally competitive 
large firms that coexist alongside a large number of 
low-productivity SMEs, which account for the vast 
majority of employment but remain marginalized in 
terms of value added, productivity and investment 
in innovation.22 Much of this duality reflects the for-
mality divide: large informal sectors contribute to job 
creation, but also reinforce structural bottlenecks, 
including inequality, low productivity activities and 
employment without social protection.23

The prevalence of informal activities across the 
region represents a major bottleneck, limiting the 
potential for future industrialization. In LAC’s manu-
facturing sectors, 46 per cent of workers are currently 
engaged in informal employment, slightly above the 
global average for developing economies (Figure 8.5). 
Informality is more prevalent in Central America com-
pared with the other two subregions. Recent evidence 
suggests that, after a decade of improvement in the 
early 2000s, informal employment began rising again 
around 2015, a trend that was further accelerated by 
the COVID-19 pandemic, which disproportionately im-
pacted younger workers.24 

Disparities between formal and informal employ-
ment are further exacerbated by pronounced gender 
imbalances in manufacturing activities, negatively 
affecting women’s income opportunities, job secu-
rity and access to social protection. Across the three 
subregions, women are more likely than men to work 

in informal manufacturing. In Central America, nearly 
70 per cent of female manufacturing workers are em-
ployed informally, compared with 54 per cent of the 
overall workforce. The gap is similarly high in South 
America, followed by the Caribbean, where, despite 
generally lower informality rates, there is still a dis-
proportionate representation of women in informal 
manufacturing employment.

Figure 8.5 Informality and gender imbalances in 
LAC’s manufacturing sector

54
50

29

53

69

61

21

0

25

50

75

100

World
average: 42

Total Central
America

South
America

The
Caribbean

Women
All workers

Sh
ar

e 
of

 m
an

uf
ac

tu
rin

g 
w

or
ke

rs
 (%

)

46

Note: Values represent the share of informal workers in total manu-
facturing workers by country group and gender. They are calculated 
as a simple average across all countries in the region with available 
data and refer to the last three years for which data are available 
(typically, 2021–2023). See Table 8.1 for the list of economies in-
cluded in each group. Due to the relative homogeneity of the region 
in terms of income categories (over 80 per cent of the countries are 
upper middle-income economies or high-income industrializing), 
the figure presents averages by subregion without distinguishing 
by development stages.
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The megatrends are creating new sectoral opportu-
nities for the region, providing a potential pathway 
to revitalize industrial ecosystems and drive future 
industrial development. As observed in other regions, 
the megatrends discussed in Part A of this report can 
serve as a tangible catalyst for industrial transforma-
tion, offering distinct pathways for countries to di-
versify their production base, upgrade technological 
capabilities and deepen integration into GVCs.

Changes in global demand and the creation of new 
markets. The green transition, for instance, is driving 
global demand for EV batteries, creating opportuni-
ties for mid- and downstream processing in countries 
with abundant lithium and other critical mineral 
reserves. Similarly, the shift towards clean energy 
sources can stimulate the development of clean-tech 
manufacturing and biomass processing in countries 
with existing industrial capabilities in related indus-
tries. At the same time, demographic and societal 
shifts, such as ageing populations, are generating 
rising demand for pharmaceuticals, a need that the 
region can meet by building on its established phar-
maceutical clusters.

Shifts in global production with regional implications. 
Other megatrends are creating opportunities linked 
to the reconfiguration of GVCs. As friendshoring accel-
erates, the region can position itself as a competitive 
location for the production of cars, automotive parts 
and semiconductors, as exemplified by Costa Rica’s 
semiconductor industry (see Box 8.3). At the same 
time, the transformation of food systems opens pros-
pects for developing healthier and more sustainable 
food processing industries, as illustrated by recent 
innovations in Chile (see Box 8.4).

The region exhibits significant heterogeneity in in-
dustrial structures and readiness to capitalize on 
emerging megatrends. South America generally ben-
efits from abundant critical resources—both mineral 
and agricultural—and possesses more diversified, 
technologically advanced industrial bases, position-
ing it relatively well to benefit from the green and dig-
ital transitions. Mexico and parts of Central America 
are closely integrated into Northern American value 
chains, particularly in automotive and electronics, 
making them attractive destinations for reshoring 
investments. In contrast, the Caribbean and smaller 
Central American economies face substantial struc-
tural constraints, including limited market size, weak 
industrial capabilities, and vulnerability to climate 
change. Nonetheless, some of these economies hold 
potential in renewable energy production and in 

industries driven by demographic dynamics, such as 
pharmaceuticals. These subregional differences high-
light that the opportunities created by global meg-
atrends are unevenly distributed across the conti-
nent, with middle-income countries better positioned 
to benefit, while low-income countries may still seize 
the opportunity to leapfrog through targeted indus-
trial policies and strategic planning.

8.3.1 Critical minerals processing

Rising global demand for critical minerals and rare 
earths is creating industrial development opportu-
nities for resource-endowed countries, especially in 
South America. Lithium, in particular, is expected to 
become increasingly critical, with demand projected 
to rise sixfold by 2050 to around 1.5 million tonnes, 
roughly 85 per cent of which will be used in the elec-
tric vehicle (EV) industry.25 Other critical minerals, 
such as copper and rare earths, are also expected 
to see growing demand to sustain the production of 
digital and green technologies. At the same time, ad-
vanced economies are pursuing strategic autonomy 
by diversifying their suppliers, strengthening the bar-
gaining position of mineral-rich countries. Moreover, 
the ongoing reconfiguration of trade away from major 
refining hubs is creating new opportunities for down-
stream industrial diversification.

The region is well positioned to seize this window 
of opportunity, as Argentina, Bolivia and Chile—the 
so-called ‘Lithium Triangle’—hold more than half of 
global lithium reserves. A key advantage lies in the 
prevalence of brine deposits, which are both cheaper 
and more environmentally efficient to extract than 
the hard-rock deposits found in Australia and China. 
While initiatives to expand materials processing and 
downstream production remain at an early stage, they 
are beginning to take shape. In Chile, for example, the 
government has strengthened control over the lith-
ium industry by retaining majority stakes in strategic 
projects, often through state-owned enterprises (SOE) 
such as Codelco, and by renegotiating contracts with 
large firms to increase state participation and reserve 
quotas for domestic processing.26 These measures are 
expected to ensure that a greater share of lithium is 
processed domestically, while facilitating experimen-
tation with more sustainable extraction technologies, 
such as direct lithium extraction. Bolivia is pursuing 
a similar strategy, with its SOE, Yacimientos de Litio 
Boliviano, signing partnership agreements with ma-
jor lithium processing firms worth over USD 1 billion, 
subject to approval by the Congress.27

8.3 SECTORAL OPPORTUNITIES TO SPUR FUTURE 
INDUSTRIALIZATION
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Table 8.2 LAC: Megatrends, drivers and sectoral opportunities for future industrialization 

Main megatrend Sectoral opportunities Drivers Case studies

Energy and the 
green transition 

•	Critical minerals 
processing

•	Global demand for EV batteries
•	Abundant reserves of critical 

minerals (lithium, copper)

•	Renewable energy 
equipment

•	Global and regional demand for 
renewable energy equipment

•	Pre-existing industrial 
capabilities in related industries 
(e.g. aerospace in Brazil)

•	Bioeconomy

•	Growing regional and 
global demand for biofuels, 
biochemicals and biomaterials

•	Strong agricultural sector

Brazil: Driving the green 
industrial transition 
with biomass 

The reconfiguration 
of global supply 

chains

•	Automotive industry and 
electric mobility

•	Emerging demand for EVs
•	Well-developed regional value 

chains

Mexico: Automotive 
industry as a core 
component of Factory 
America 

The rise of AI and 
the digitalization of 

production

•	Semiconductors 

•	Geopolitical risks and 
friendshoring

•	Growing global demand for 
semiconductors

Costa Rica: Leveraging 
global investments 
to build a robust 
semiconductor industry

Population growth 
and the changing 

nature of work

•	Pharmaceuticals and 
biopharmacauticals

•	Ageing populations and growing 
demand for medical products

•	Existing pharmaceutical clusters

The transformation 
of food production 

systems

•	Agroprocessing
•	Growing regional and global 

demand for healthy food
•	Strong agricultural sector

Chile: Regulation and 
digital technologies 
as a pivot for the 
agroprocessing industry 
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Historically, the region has been confined to the role 
of an upstream supplier of raw materials within GVCs, 
constrained by limited technological upgrading, 
heavy reliance on external markets and weak institu-
tional governance. Investment in technology remains 
marginal, leaving most countries dependent on ex-
porting lithium carbonate or hydroxide with minimal 
downstream integration. Despite strong international 
demand providing leverage for lithium exporters, 
the global concentration of refined materials and 
battery production in China, the United States and 
the European Union (EU) means that South American 
countries must negotiate with a small group of pow-
erful downstream actors that set the technical and 
economic standards for the rest of the chain.28 Mining 
companies also face challenges in governance, social 
legitimacy and environmental sustainability. Lithium 
extraction is highly water-intensive, raising environ-
mental concerns and complicating efforts to meet the 
growing demand for certified sustainable production, 
while generating only limited new employment op-
portunities. Price volatility represents another major 
challenge: lithium prices soared above USD 80,000 per 
tonne in 2022 before plunging to below USD 10,000 in 
2023, complicating long-term investment planning.29 
Moreover, the industry faces mounting pressure from 
emerging alternative technologies, such as sodi-
um-ion batteries, and the discovery of new deposits, 
which could disrupt future demand.

To achieve industrialization based on critical materi-
als, South America aims to leverage its vast reserves 
to develop local downstream production while fa-
cilitating technology transfer. This can be pursued 
through joint ventures between SOEs and global 
leaders, conditional on local production commit-
ments and knowledge sharing. Strengthening insti-
tutional capabilities will be essential to implement 
such agreements effectively and to upgrade produc-
tive structures. Regional cooperation could further 
enhance scale and political leverage, reinforcing the 
region’s bargaining position vis-à-vis lead firms. At 
the same time, mitigating the environmental impacts 
of extraction and ensuring meaningful community 
participation in policymaking will be critical for legit-
imacy, reducing implementation costs and promoting 
sustainable and inclusive development. These efforts 
must be framed within a long-term, forward-looking 
industrial policy that prioritizes steady, sustained 
gains over immediate, one-time rents.

8.3.2 Renewable energy equipment

Investment in renewable energy equipment manu-
facturing is gradually gaining traction in the LAC re-
gion, driven by rising local and global demand. Over 
the past two decades, FDI in renewables has totalled 
approximately USD 170 billion, with Brazil, Chile and 
Mexico consistently capturing the largest shares. While 

solar PV and wind power have historically accounted 
for the bulk of this investment, hydrogen has emerged 
as an increasingly important priority since 2022.30 The 
availability of geothermal and wind resources in the 
Caribbean, notably in Dominica, highlights the region’s 
potential to pursue import substitution and develop 
downstream production capabilities.31

Among emerging clean-tech manufacturing clusters, 
wind power shows particularly strong potential, 
driven in part by the region’s abundant wind resourc-
es.32 The region’s strategic positioning and supportive 
industrial policies also play an important role. Mexico 
leverages its geographic proximity to export wind 
subcomponents to the United States, while Brazil, 
supported by public financing from institutions 
such as the Brazilian Development Bank (BNDES), 
has achieved about 80 per cent national content 
in turbine production, fostering local supplier de-
velopment and strengthening domestic industrial 
capabilities. Brazil’s mature aerospace industry cre-
ates synergies for further domestic upgrading: both 
aerospace and wind manufacturing require advanced 
engineering, rigorous safety standards and long com-
ponent lifespans, facilitating knowledge transfer and 
innovation in turbine design and production.33

In other clean-tech niches, regional capabilities remain 
nascent. In solar PV, both Mexico and Brazil host panel 
assembly plants, yet high dependence on imported 
raw materials and upstream components highlights 
untapped potential to expand local production along 
the value chain. In energy storage, despite the region’s 
abundant lithium reserves, Mexico remains among 
the few countries to have started investing in battery 
assembly.34 Hydrogen-related manufacturing has also 
lagged behind project deployment. Despite the re-
gion’s potential as a hub for low-emissions hydrogen 
production, only a limited number of manufacturing 
plants for electrolysers and other hydrogen technolo-
gies have been announced to date.35

Major bottlenecks continue to constrain progress. 
Despite growing interest, LAC accounts for only 5 per 
cent of privately financed global investment in clean 
energy, limited by high interest rates and limited long-
term financing, and mounting public debt servicing 
costs.36 Weak regional integration further fragments 
markets, impeding the development of large-scale 
supply chains for solar, wind and storage technolo-
gies. Consequently, local manufacturers face intense 
competition from well-established global producers 
in China, Europe and the United States, which benefit 
from economies of scale, advanced technologies and 
dense industrial ecosystems. 

To address these constraints, policymakers should 
prioritize measures to strengthen domestic manu-
facturing capacity and enhance regional integration. 
This includes fostering technology transfer and R&D 
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collaboration in wind and solar industries, leveraging 
synergies with established industries such as aero-
space in Brazil and automotive in Mexico. Expanding 
access to long-term finance and reducing investment 
risks through public-private partnerships (PPPs) and 
regional development banks can further support the 
attraction of new capital. 

8.3.3 Bioeconomy

Urbanization and rising demand for energy, chemicals 
and sustainable materials are creating new opportu-
nities for biomass-based value chains. Global demand 
reinforces these prospects: biofuel consumption is 
projected to exceed 200 billion litres within the next 

four years and could double by 2028, driven by de-
carbonization goals.37 Bioplastics, while currently only 
representing 1 per cent of the global plastics market, 
are expected to grow at an annual rate of 8 per cent, 
outpacing fossil-based plastics.38 Other innovative 
market segments, including sustainable aviation fuels, 
biochemicals and specialty chemicals derived from bi-
omass, remain less mature but have future growth po-
tential, with estimates suggesting that up to two-thirds 
of chemicals could be replaced by bio-based alterna-
tives.39 Abundant agricultural resources position the 
region, especially South America and the Caribbean, to 
become a major supplier of biomass. LAC has already 
demonstrated capabilities in scale-intensive segments 
such as ethanol and pulp and paper, with Brazil emerg-
ing as a global leader (see Box 8.1). 

Box 8.1 Brazil: Driving the green industrial transi-
tion with biomass 

The green transition presents opportunities for the 
development of biomass-based industries. Given 
stringent decarbonization targets, global demand for 
biofuels is projected to more than double by 2050, 
driven primarily by emissions reduction targets in the 
transport industry. The scale of this opportunity can 
be gauged by looking at biofuel production for avia-
tion; currently, it remains below 10 million litres per 
year, yet estimates suggest that production may have 
to be scaled to 100 billion litres annually by 2050 to 
meet decarbonization targets. 

In this context, Latin America is well positioned to 
benefit from the global shift towards bio-based prod-
ucts. Across the region, bio-based products already 
account for over 17 per cent of GDP. Biomass, includ-
ing agricultural crops, forestry residues and organic 
waste, serves as the essential feedstock for producing 
a wide range of bio-based goods such as bioethanol, 
biodiesel, bioplastics and biochemicals. The region 
is also a globally competitive exporter: bio-based 
products represent 28 per cent of total exports, well 
above the global average of 17 per cent. Bioeconomy-
related exports, a broader category of products rang-
ing from minimally processed goods, such as ground 
coffee and fresh fruits, to processed goods using or 
derived from biological materials, including wooden 
furniture and glycerol extracted from natural oils and 
fats, account for over 44 per cent of the region’s total 
exports. This share is expected to increase further as 
countries implement ambitious national bioeconomy 
strategies. Brazil possesses a unique competitive ad-
vantage to become a global leader in the bioeconomy. 

A distinctive feature of Brazil’s economy is its di-
verse biomass base, encompassing a variety of bio-
mass value chains with distinct structures. Some, 
such as soybeans, sugarcane and planted forests, 
present greater potential for industrialization and 

product diversification. For instance, Suzano, a lead-
ing Brazilian pulp and paper company, is investing 
in research and development for biorefineries to 
develop new products from residues and by-prod-
ucts, such as pulp-based textiles derived from wood 
processing. In contrast, smaller and more fragmented 
chains, such as açaí, remain less industrialized and of-
fer limited potential for diversification. Although açaí 
represents a strategic Amazonian resource, its value 
chain remains largely focused on pulp extraction, 
leaving substantial residues underutilized due to the 
industry’s limited technological capabilities to con-
vert them into higher-value products.

Public policy has increasingly supported the industry’s 
development in recent years. For example, BPAISS and 
PADIQ, two programmes launched jointly by Brazil’s in-
novation agency FINEP and the National Development 
Bank (BNDES), focused on developing bioproducts, 
although both were eventually discontinued. More 
recently, the bioeconomy, decarbonization and the 
green transition have become central pillars of Brazil’s 
2024–2026 Action Plan for Neoindustrialization, led 
by the Ministry of Development, Industry, Trade and 
Services. In 2024, the government also launched the 
National Bioeconomy Strategy, aiming to promote 
sustainable development by fostering innovation, re-
search and technological development, and integrat-
ing traditional and scientific knowledge to generate 
high value-added products.
Source: UNIDO elaboration based on a background report produced 
by Ferraz et al. (2025).40
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Biomass production can deliver positive economic, 
social and environmental outcomes, depending on 
a country’s position within the value chain. Brazil’s 
ethanol programme has reduced oil dependency, 
created jobs, spurred rural development, and posi-
tioned the country as a global leader in renewable 
fuels. The pulp and paper industry, based on planted 
forests, generates substantial export revenues and 
is closely integrated into GVCs. By contrast, other 
biodiversity-based biomass chains such as cocoa and 
açaí, though smaller on an economic scale, deliver 
important social and environmental benefits. In the 
Caribbean, the valorization of sargassum presents 
emerging opportunities across multiple bio-based 
value chains,41 including biochar, biogas, compost 
and fertilizer production.42 These opportunities are 
particularly promising due to their low technological 
requirements and capacity to absorb large volumes 
of biomass while generating economic and environ-
mental benefits.43 Environmental outcomes are mixed, 
however: biofuels reduce emissions, but large-scale 
monocultures raise concerns about deforestation, 
biodiversity loss and land-use change. 

Despite these opportunities, the biomass industry 
faces several bottlenecks that need to be addressed. 
Policy and governance gaps limit sectoral develop-
ment, as governments often struggle to establish 
long-term and coordinated mechanisms that bring 
together ministries, development agencies and other 
stakeholders. At the same time, large-scale monocul-
tures can result in deforestation and other adverse 
environmental impacts. Biodiversity-based value 
chains face unique challenges, notably difficulties 
in improving product quality and ensuring equitable 
benefit-sharing with local communities. Unstable 
raw material supply further complicates investment 
planning, as in the case of sargassum, where coastal 
blooms in the Caribbean are affected by ocean cur-
rents, nutrient levels and temperature fluctuations.44

Unlocking the potential of biomass in Latin America 
requires product differentiation, enhanced value chain 
efficiency, and the adoption of sustainable practices 
to strengthen the industry’s legitimacy. Public and 
private actors must develop strategies that maximize 
the use of biomass while expanding value chains be-
yond fuels to include chemicals, polymers, nutraceu-
ticals and bioplastics. Effective coordination among 
ministries and funding agencies is essential to sustain 
innovation and create an enabling environment for 
growth. This should be complemented by increased 
investment in R&D and systematic data collection to 
track industry development. Finally, strengthening 
fragmented and poorly integrated biodiversity-based 
value chains—such as those of babassu, açaí, macaúba, 
licuri and cocoa—through financing cooperatives and 
micro-biorefineries and robust certification schemes 
can further facilitate access to global markets.

8.3.4 Automotive industry and electric 
mobility

Global shifts towards low-carbon mobility present 
significant opportunities for Latin America’s auto-
motive industry. Transport is the region’s largest 
source of energy-related emissions, positioning the 
automotive industry as a key lever for both decar-
bonization and industrial upgrading.45 Further, the 
global transition to electric mobility is reshaping 
demand, supply chains and technological innovation, 
creating new opportunities in batteries, electronics 
and software integration. Trade disputes and subsidy 
regimes in the United States, the EU and China are 
influencing the competitive landscape, but also open 
strategic opportunities for Latin American producers 
to strengthen their presence in emerging markets. 

The e-mobility transition is particularly relevant for 
established automotive hubs in Central and South 
America, where integration into GVCs is comple-
mented by the development of innovative mobility 
solutions. Mexico’s automotive industry is deeply 
embedded in the tri-national chain under the North 
American Free Trade Agreement (NAFTA), now the 
United States-Mexico-Canada Agreement (USMCA), 
specializing in labour-intensive assembly and auto 
parts production. Brazil, in turn, leverages comple-
mentary capabilities in advanced mobility technol-
ogies through Embraer, which is applying its aero-
nautics expertise to expand into urban air mobility 
solutions.

The transition to EVs presents an opportunity to align 
industrial capabilities with sustainability and tech-
nological innovation. In Brazil, Embraer’s diversifica-
tion into electric vertical take-off and landing (eVTOL) 
aircraft exemplifies the country’s capacity to expand 
into new technological frontiers. Beyond manufactur-
ing, through its subsidiary Eve Air Mobility, the com-
pany is developing a comprehensive urban air mo-
bility ecosystem that includes infrastructure, training, 
certification and service platforms, positioning Brazil 
as a leading innovator in sustainable mobility.

A key priority for advancing electric mobility in the 
region is the development of domestic capabilities. 
Across the region, the main challenge lies in ensuring 
that the shift towards EVs and new mobility systems 
strengthens local supply chains and technological ca-
pacity, rather than increasing dependency on exter-
nal markets and foreign technologies. Transitioning 
from internal combustion engines to EVs requires 
substantial investments in infrastructure, technolog-
ical capabilities and supplier development, yet weak 
domestic linkages continue to limit spillovers to the 
wider economy. 
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Capturing these opportunities requires sustained in-
dustrial policies, deeper integration of local suppliers 
and coordinated investment in innovation and infra-
structure. Original equipment manufacturers (OEMs) 
operating in the country can be incentivized to trans-
fer knowledge and technology by linking benefits to 
verifiable outcomes and fostering technical and R&D 
partnerships with public institutions, such as through 
supplier development programmes. At the same time, 
local suppliers should be strengthened, for instance 
by improving access to blended finance for high-tech 
production lines. In Mexico, initiatives such as the 
IMMEX programme, the 2025 Plan Mexico, and targeted 
supplier development schemes support SME upgrad-
ing and integration into EV production, while PPPs are 
advancing new EV projects and digital transformation 
(see Box 8.2). In Brazil, long-term support from de-
velopment banks, research agencies and innovation 
ecosystems has been instrumental to Embraer’s ex-
pansion into eVTOLs and urban air mobility.

8.3.5 Semiconductors 

Rising demand driven by the digital transition, com-
bined with the Global North’s ongoing friend- and 
reshoring strategies, positions Central America as a 
potentially attractive destination for chip produc-
tion. The semiconductor industry exemplifies how 
industrial policy can serve as a lever for strategic 
autonomy: the U.S. Chips and Science Act explicitly 
aims to reduce dependence on Asian manufacturing 
while promoting ‘nearshoring’ to countries such as 
Mexico and Costa Rica. By allocating USD 500 million 
to support regional partnerships, the Act creates a 
strategic window for LAC countries to integrate into 
the semiconductor value chain, particularly in assem-
bly, testing and packaging (ATP) activities.

Box 8.2 Mexico: Automotive industry as a core 
component of Factory America 

Owing to its participation in the North American Free 
Trade Agreement (NAFTA, now USMCA), Mexico has 
developed a robust automotive industry deeply inte-
grated into the Northern American market. The coun-
try has evolved from hosting basic automotive maqui-
ladoras—manufacturing plants that import duty-free 
inputs for processing or assembly for export—into 
establishing a sophisticated industrial base embed-
ded in complex transnational production networks. 
Between 1999 and 2023, vehicle production nearly tri-
pled, reaching 4 million units. By 2024, Mexico ranked 
as the world’s fourth largest auto parts manufacturer, 
sixth largest heavy truck producer, and seventh larg-
est passenger vehicle producer. The industry directly 
employs over one million workers, paying wages 40 
per cent above the manufacturing average, and gen-
erates an estimated 3.5 million indirect jobs. Foreign 
direct investment in the industry increased from USD 
2 billion in 2006 to USD 7.7 billion in 2023. 

Mexico’s progress in the automotive industry has been 
supported by a national strategy focused on inte-
grating into global value chains. The Manufacturing, 
Maquiladora and Export Services Industry programme, 
launched in 2006, facilitated the internationalization 
of manufacturing by allowing the temporary import of 
intermediate goods without payment of import duties 
or value-added tax, thereby reducing production costs. 
More recently, the Nearshoring Decree of 2023 intro-
duced fiscal incentives, such as accelerated deprecia-
tion of new assets and additional deductions for work-
force training, to attract firms’ relocating operations to 
Mexico. In January 2025, under the framework of Plan 
Mexico, the National Auto Parts Industry Association 
and the International Finance Corporation of the World 

Bank launched a supplier development programme. 
This initiative aims to strengthen supply chains and 
integrate small and medium enterprises into the 
automotive ecosystem by reducing dependence on 
external inputs, enhancing operational efficiency, 
attracting foreign investment and fostering innova-
tion, advanced technologies and technical training.

Despite its success, uncertainty clouds the outlook for 
Mexico’s automotive industry. Domestic integration is 
still limited, with local inputs accounting for only 38 
per cent of total inputs, leaving production heavily 
dependent on Northern American economies. The 
industry also faces reconversion challenges linked to 
the transition to e-mobility, where automakers from 
other regions, especially Asia, have gained a competi-
tive edge through earlier strategic investments. While 
megatrends may introduce some uncertainties, Mexico 
is poised to play an increasingly central role within the 
integrated Northern American industrial ecosystem, 
serving as both a primary destination for nearshoring 
initiatives and consolidating its position in the regional 
market. Strengthening bilateral and regional trade 
agreements, such as the Economic Complementarity 
Agreement No. 55, governing automotive trade with 
Brazil, will help reinforce this role.
Source: UNIDO elaboration based on a background report produced 
by Ferraz et al. (2025).46
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In addition to its strategic geographic position, the 
region can leverage existing capabilities in related 
industries, such as electronics and automotive, as 
well as a substantial pool of skilled labour. In Mexico, 
maquiladora plants in Baja California and Chihuahua 
assemble televisions, computers and other consumer 
electronics, providing a foundation of skilled labour and 
export infrastructure. Costa Rica has capitalized on po-
litical stability and early investments in human capital 
to attract electronic firms (see Box 8.3. ). The presence 
of maquiladora factories in electronics can also serve as 
a foundation for upgrading in other, less-industrialized 
countries, such as Honduras.47 This established indus-
trial base positions Central America to enter specialized 
niches in ATP and, in the longer term, wafer fabrication.

The path towards semiconductor specialization re-
mains challenging: extreme global concentration, 

technological uncertainty and limited financial 
resources present significant obstacles. The inter-
national market is dominated by the United States 
in design and intellectual property, and by Taiwan, 
Province of China, the Republic of Korea and China 
in fabrication, making it difficult for LAC countries to 
compete with these well-established industrial eco-
systems. Even with the Chips and Science Act promot-
ing regionalization, projections indicate that Central 
America may account for no more than 1 per cent of 
global ATP capacity by 2032.48 Additionally, the indus-
try’s susceptibility to cyclical booms and shortages 
also necessitates sustained investment and liquidity 
to weather temporary downturns. Aligning industrial 
strategies too closely with United States policy also 
risks confining LAC countries to low value-added ATP 
functions, limiting opportunities for broader techno-
logical upgrading.

Box 8.3 Costa Rica: Leveraging global investments 
to build a robust semiconductor industry 

Since the early 1990s, Costa Rica has developed a 
competitive semiconductor industry. In the early 
2000s, Intel’s investment in the country, which was in-
itially six times larger than the country’s total annual 
foreign direct investment (FDI) at the time, generated 
substantial export revenues and created thousands 
of high-quality jobs. The 2014 relocation of Intel’s 
assembly operations to Asia marked a turning point 
in Costa Rica’s trajectory: while the company moved 
its production offshore, it retained its local engineer-
ing, research and development (R&D) and design 
capacities. This shift signalled a broader transition 
from tangible, production-based activities towards a 
growing specialization in intangible, knowledge-in-
tensive services, with manufacturing providing the 
foundational base for the industry’s development. 
This transformation is also evident in trade patterns, 
as exports gradually shifted from electronics to 
knowledge-intensive business services. Today, Costa 
Rica hosts a mature semiconductor ecosystem com-
prising over a dozen firms with more than 25 years of 
experience, generating around 5,000 direct jobs. This 
network is supported by over 600 domestic suppliers 
and a skilled workforce engaged across R&D, design, 
verification, assembly and testing. 

Costa Rica’s achievements in the semiconductor in-
dustry reflect a long-term national strategy primar-
ily driven by the Costa Rican Investment Promotion 
Agency (CINDE). The country initially attracted FDI in 
low-complexity textile maquiladora companies be-
fore expanding into electrical and, later, electronic 
products. Over time, the country has reinforced its 
position through targeted policy instruments, notably 
free trade zones, which offer tax and customs incen-
tives in exchange for investment, employment and 

value-added commitments. These zones have been 
instrumental in cultivating a skilled pool of young 
professionals in high-tech industries. In 2024, the 
government launched the “Roadmap to Strengthen 
the Semiconductor Ecosystem”, structured around 
four pillars: (i) talent development, (ii) moderniza-
tion of incentives, (iii) investment attraction, and 
(iv) regulatory improvement. Costa Rica’s strategy 
also aligns with opportunities arising from the U.S. 
Chips and Science Act, particularly the International 
Technology Security and Innovation Fund. For exam-
ple, in February 2024, Arizona State University was 
awarded USD 13.8 million to collaborate with Costa 
Rica and five other partner countries to assess semi-
conductor capabilities and develop local curricula to 
train workers for the industry.

Despite Costa Rica’s long-term achievements and 
strong potential in the semiconductor industry, it re-
mains vulnerable due to its heavy reliance on a single 
lead firm. In July 2025, Intel announced the relocation of 
parts of its production from Costa Rica to Malaysia and 
Viet Nam, raising concerns about future developments. 
However, the country can leverage its strategic loca-
tion, solid infrastructure, skilled workforce and ongoing 
trends in GVC reconfiguration to continue diversifying 
its export basket into higher value-added products.
Source: UNIDO elaboration based on a background report produced 
by Ferraz et al. (2025).49

AI and digitalization
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To address these challenges, countries should focus 
on attracting foreign firms while strengthening inter-
sectoral linkages between semiconductor production 
and related industries. Mexico and Costa Rica, in par-
ticular, can position themselves as reliable partners, 
serving both as suppliers to firms in the United States 
and Europe and as hosts for leading Asian producers. 
Fiscal incentives for foreign investors should be con-
ditional on achieving verifiable milestones and deliv-
ering sustainable outcomes. At the same time, strate-
gies should prioritize specialization in semiconductor 
applications for the automotive and medical device 
industries, where the region already possesses strong 
industrial capabilities. Complementary measures, 
such as developing specialized training programmes, 
establishing research centres and investing in infra-
structure, will be essential to support this transition 
and enhance long-term competitiveness.

8.3.6 Pharmaceuticals and biopharmaceuticals

Ageing populations in both LAC and globally are driv-
ing growth in the region’s pharmaceutical market, 
with projected market value rising from USD 127 bil-
lion in 2024 to over USD 234 billion by 2033. Generics 
account for the bulk of consumption, while biosimi-
lars represent the fastest-growing segment.50

LAC possesses a broad base of pharmaceutical and 
biopharmaceutical capabilities distributed across the 
region. Costa Rica leads in scientific capacity, clinical 
research infrastructure and investment attractive-
ness, supported by national bioeconomy strategies 
that reinforce its role as a regional innovation hub. 
Argentina is emerging as a competitive producer of 
generics and biosimilars,51 while Cuba stands out for 
its fully integrated, vertically organized pharmaceuti-
cal industry.52 Brazil hosts a consolidated network of 
public laboratories and large domestic pharmaceuti-
cal groups, enabling effective public-private cooper-
ation in R&D collaborations. Colombia has prioritized 
the industry through its ongoing industrial strategy 
(Plan de Reindustrialización). Chile excels in clinical 
trial intensity, while Mexico has made notable ad-
vancements in science infrastructure and regulatory 
standards.

Despite these strengths, the region faces significant 
challenges, including limited market access, regula-
tory uncertainty, reliance on imports and underde-
veloped financing frameworks. Production capacity 
also varies considerably across countries: Mexico 
and Uruguay reportedly meet 46 per cent and 42 per 
cent of domestic demand for medicines, respectively; 
Brazil and Argentina supply around 35 per cent, while 
Chile and Peru cover only 15 per cent and 12 per cent 
of national consumption, respectively.53

Coordinated industrial policies that integrate invest-
ment incentives, regulatory modernization and hu-
man capital development can strengthen industrial 
capabilities in the pharmaceutical and life sciences 
industries. Costa Rica’s experience illustrates how 
free trade zone incentives, streamlined pharmaceuti-
cal registration and robust education systems can at-
tract global manufacturers and build local innovation 
ecosystems. Implementing similar measures across 
the region could expand domestic production and 
reduce reliance on imports. At the same time, align-
ing industrial strategies with public health objectives 
and consolidating research, production and commer-
cialization under a central coordinating structure—as 
exemplified by Cuba’s state-led biotechnology or-
ganization BioCubaFarma—can strengthen industrial 
development while ensuring that pharmaceutical 
innovation translates into equitable health out-
comes. Developing regional supply chains, promoting 
technology transfer and fostering partnerships with 
global OEMs would further position the region as a 
competitive hub for pharmaceuticals, biotechnology 
and medical devices.

8.3.7 Agroprocessing 

For LAC, with its strong agricultural base, the agropro-
cessing industry represents a ‘low-hanging fruit’ for 
future industrialization. Rising populations, urban-
ization and a growing middle class are fuelling do-
mestic demand for more processed foods. Currently, 
processed products account for around one-quarter 
of caloric intake in countries such as Mexico, Brazil, 
Chile and Colombia54 – still well below the levels 
observed in advanced economies. At the same time, 
growing awareness of food-related health issues, 
including obesity and diabetes, together with a shift 
towards more sustainable consumption patterns, 
is driving demand for healthier, plant-based and 
clean-label alternatives, opening new opportunities 
for innovative firms. Digital technologies can further 
accelerate this transformation, for example by using 
AI to accelerate ingredient innovation.

Beyond its strong agricultural base, LAC has also 
emerged as a global innovator in food processing, 
driven in part by recently implemented stringent 
regulations. The industry is characterized by a dual 
structure: long-established multinationals exist 
alongside robust domestic champions such as Bimbo 
in Mexico, Nutresa in Colombia, and JBS and Marfrig 
in Brazil. These regional players have consolidated 
a strong presence across the region and are increas-
ingly expanding internationally. Regulatory measures, 
such as mandatory labelling requirements and taxes 
on sugary drinks and ultra-processed foods, have 
further incentivized firms to innovate their product 
portfolios. Brazil’s NOVA classification system, which 
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categorizes the degree of food processing, has re-
defined dietary guidelines and influenced consumer 
preferences. This regulatory and industrial envi-
ronment has also fostered the growth of startups, 
some evolving into unicorns. In Chile and Brazil, for 
example companies such as NotCo and Fazenda are 
leveraging AI to develop alternative proteins and 
clean-label formulations, successfully entering the 
North American market and partnering with major 
food retailers (see Box 8.4). Similarly, Colombia’s Plan 
de Reindustrialización promotes digital farming and 
ecological restoration as pathways towards sustaina-
ble industrialization and food sovereignty.

Despite a strong domestic base and innovative 
capacity, the industry remains vulnerable to ex-
ternal pressures due to input dependency and the 
dominance of large firms. In several countries, key 
inputs, particularly cereals and oilseeds, are heav-
ily imported, exposing the industry to global com-
modity price volatility and trade disruptions.55 Large 

domestic and multinational corporations, which 
often do not prioritize healthier or more sustaina-
ble food processing, exert significant influence on 
governance through lobbying, thereby weakening 
policy action. Moreover, digital innovation within 
food systems remains limited. Public investment is 
low, and multinationals frequently retain their R&D 
functions in their home countries, constraining local 
technological upgrading.

Governments can implement forward-looking in-
dustrial strategies to develop upstream segments 
of the value chain, reduce dependency, incentivize 
innovation and strengthen sectoral regulation. 
Robust regulatory frameworks that encourage ma-
jor players to pursue innovative solutions, coupled 
with an enabling innovation ecosystem that fosters 
collaboration among domestic champions, startups 
and research institutions, can enhance the indus-
try’s performance and establish the foundations for 
future sustainable industrialization. 

Box 8.4 Chile: Regulation and digital technologies 
as a pivot for the food-processing industry 

Chile has emerged as a regional leader in innovative 
food processing, particularly in healthier, clean-label 
and alternative protein products. The country has 
consolidated its role as a key player in the global 
food industry, with the industry ranking second only 
to mining in terms of contribution to national GDP 
and exports. The food industry accounts for approxi-
mately 18 per cent of gross domestic product, 25 per 
cent of exports, 20 per cent of domestic sales, 23 per 
cent of agroprocessing, and 31 per cent of registered 
companies, highlighting its strategic importance for 
Chile’s industrial development. Within this context, 
Chile hosts Latin America’s first food-processing 
unicorns, such as NotCo and DE3PBIO, alongside a 
dynamic ecosystem of startups that harness AI and 
digital technologies to develop novel ingredients, 
functional foods and alternative proteins. Many of 
these firms have successfully expanded beyond do-
mestic markets into other Latin American countries 
and Northern America, increasingly supporting global 
consumer packaged goods companies in reformulat-
ing products to meet stricter health regulations.

This transformation has been driven by a combina-
tion of regulatory measures and innovation policies. 
In Chile, efforts to address the rise of non-communi-
cable diseases included the introduction of a nutrient 
profiling system to classify unhealthy foods, front-of-
package warning labels, and restrictions on the con-
sumption and marketing of unhealthy foods for chil-
dren. Early adoption of these measures created strong 
market incentives for product reformulation and in-
novation. Complementing this regulatory push, Chile 

has promoted innovation through initiatives such as 
the Start-Up Chile accelerator and the Transforma 
Alimentos programme, both under the supervision of 
the Chilean Economic Development Agency (CORFO). 
These coordinated efforts provided equity-free fund-
ing, one-year visas, grants, accommodation and ac-
cess to innovation facilities, helping domestic and in-
ternational entrepreneurs transform ideas into viable 
businesses. Notably, Start-Up Chile extended beyond 
agroprocessing, reducing the influence of established 
interest groups and fostering a more open innovation 
ecosystem, while Transforma Alimentos channelled 
increased efforts in the industry.

Despite the programme’s success in fostering innova-
tion, several challenges threaten its long-term impact. 
While it has attracted a wide range of startups, its 
relatively modest funding is better suited for short-
term, software-oriented ventures. To support more 
durable food-tech startups, future efforts should pri-
oritize longer-term investment and the development 
of advanced equipment, such as fermentation tools, 
bioreactors and digital food printers, areas in which 
Latin America remains underdeveloped.
Source: UNIDO elaboration based on a background report produced 
by Ferraz et al. (2025).56
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A.1.1 International Futures Model

The projections to 2050 included in the report are based 
on the International Futures (IFs) model developed by the 
Frederick S. Pardee Institute for International Futures at 
the University of Denver. IFs is a globally recognized in-
tegrated assessment tool designed to support long-term 
development forecasts under different interventions. It 
is a dynamic model that interconnects more than 1,000 
variables across key development systems, including de-
mographics, education, the economy, the environment, 
energy, agriculture, and technology. The model allows us 
to examine the current trajectory of major global systems 
and develop alternative scenarios under “if-then” state-
ments about the future. For a detailed overview of the IFs 
model structure and assumptions, see Hughes (2019) and 
Pardee’s wiki platform.

In the IDR 2026, projections were generated using version 
8.53 of the IFs model. The model was customized to reflect 
UNIDO’s classification of the manufacturing sector and data 
on manufacturing value added, consistent with the UNIDO 
Statistics Data Portal. Countries were aggregated according 
to the regional and development-level classification ap-
plied throughout the report (see Annex A.3 for details on 
country groupings).

A.1.2 Variables

For each country group, the following variables were pro-
jected from the base year (2020) to 2050:

	y Economy-wide CO2 emissions

	y Economy-wide employment

	y Global average temperature

	y Gross Domestic Product (GDP), in constant 2021 USD

	y Manufacturing CO2 emissions

	y Manufacturing employment

	y Manufacturing value added (MVA), in constant 2021 USD

	y Population

	y Population living in extreme poverty (under the interna-
tional poverty line of USD 3.00 per day)

	y Population living in poverty (under the international pov-
erty line of USD 8.30 per day)

	y Undernourished population

A.1.3 Scenarios

Variables were projected under a current path scenario, 
along with two alternative scenarios that simulate a series 
of interventions across all developing countries yet to in-
dustrialize. In the two alternative scenarios, interventions 
were applied to economies that are not classified as high-in-
come industrial economies (HIIEs) and have a MVA share 
of less than 25 per cent of GDP in 2025. This set of criteria 
targets countries that both need and have the potential for 
further industrialization. See Table A.1 for the complete list 
of economies included in the intervention group.

1.	 The current path scenario, also referred to as the base-
line or business-as-usual, is IFs’ base case scenario. It 
represents the most likely trajectory of development if 
historical patterns continue without major policy shifts or 
external shocks. This scenario is not a simple extrapola-
tion of past trends, but the result of dynamic interactions 
across IFs’ development systems. It incorporates the grad-
ual unfolding of major megatrends, such as demographic 
transition, climate change and technological diffusion, 
and assumes no coordinated global effort or break-
through innovation that would alter the trajectory. It thus 
provides a benchmark to assess what the future might 
look like in the absence of deliberate course corrections.

2.	 The industrialization push scenario is the first alternative 
scenario and explores what would happen if developing 
countries pursue ambitious policies to accelerate in-
dustrial development. It models a set of interventions 
designed to increase investment in manufacturing, ex-
pand productive capacity, improve enabling infrastruc-
ture and institutions and mobilize innovation and skills 
development. This scenario corresponds to a significant 
industrial strategy push and is aligned with the enabling 
conditions and policy priorities discussed in Chapter 3. 
See Table A.2 for the complete list of interventions simu-
lated in this scenario, including IFs’ parametrization and 
magnitude.

3.	 The clean energy and just industrialization push builds 
on the assumption that rapid industrialization must also 
be aligned with climate goals and equitable develop-
ment. It includes all interventions from the industrial-
ization push but adds an explicit focus on environmental 
sustainability and social inclusion through targeted 
actions to reduce emissions, promote energy transition 
and ensure social welfare. See Table A.3 for the details 
of additional interventions simulated in this scenario, 
including IFs’ parametrization and magnitude.

PROJECTIONS TO 2050 UNDER DIFFERENT SCENARIOS

A.1 PROJECTIONS TO 2050 UNDER DIFFERENT SCENARIOS
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Table A.1 Economies included in the intervention group

•	Afghanistan •	Ecuador •	Liberia •	Senegal

•	Albania •	Egypt •	Libya •	Serbia

•	Algeria •	El Salvador •	Madagascar •	Seychelles

•	Angola •	Equatorial Guinea •	Malawi •	Sierra Leone

•	Argentina •	Eritrea •	Malaysia •	Solomon Islands

•	Armenia •	Eswatini •	Maldives •	Somalia

•	Azerbaijan •	Ethiopia •	Mali •	South Africa

•	Bahamas •	Fiji •	Mauritania •	South Sudan

•	Bangladesh •	Gabon •	Mauritius •	Sri Lanka

•	Barbados •	Gambia •	Mexico •	St. Lucia

•	Belarus •	Georgia •	Micronesia •	St. Vincent and the 
Grenadines

•	Belize •	Ghana •	Mongolia •	State of Palestine

•	Benin •	Grenada •	Montenegro •	Sudan

•	Bhutan •	Guatemala •	Morocco •	Suriname

•	Bolivia (Plurinational State of) •	Guinea •	Mozambique •	Syrian Arab Republic

•	Bosnia and Herzegovina •	Guinea-Bissau •	Myanmar •	Tajikistan

•	Botswana •	Guyana •	Namibia •	Thailand

•	Brazil •	Haiti •	Nepal •	Timor-Leste

•	Brunei Darussalam •	Honduras •	Nicaragua •	Togo

•	Burkina Faso •	Hong Kong SAR, China •	Niger •	Tonga

•	Burundi •	India •	Nigeria •	Trinidad and Tobago

•	Cabo Verde •	Indonesia •	North Macedonia •	Tunisia

•	Cameroon •	Iran (Islamic Republic of) •	Oman •	Turkey

•	Central African Republic •	Iraq •	Pakistan •	Turkmenistan

•	Chad •	Jamaica •	Panama •	Uganda

•	Colombia •	Jordan •	Papua New Guinea •	Ukraine

•	Comoros •	Kazakhstan •	Paraguay •	United Arab Emirates

•	Congo •	Kenya •	Peru •	United Republic of Tanzania

•	Costa Rica •	Kiribati •	Philippines •	Uzbekistan

•	Côte d’Ivoire •	Kosovo •	Qatar •	Vanuatu

•	Cuba •	Kuwait •	Republic of Moldova •	Venezuela (Bolivarian 
Republic of)

•	Democratic People’s 
Republic of Korea •	Kyrgyzstan •	Rwanda •	Yemen

•	Democratic Republic of the 
Congo

•	Lao People’s Democratic 
Republic •	Samoa •	Zambia

•	Djibouti •	Lebanon •	Sao Tome and Principe •	Zimbabwe

•	Dominican Republic •	Lesotho •	Saudi Arabia

ANNEXES
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Table A.2 Interventions in the industrialization push scenario

Area of intervention Impacted variable Impacted group Parameterization Magnitude

1. Direct inter-
ventions in the 
manufacturing 
sector

Manufacturing capital

Intervention group

•	ksm, manufactures
•	1.01 over 25 years

Total capital stock (USD) increases by 70% relative 
to the current path (CP) by 2050. MVA by region 
ranges from 16 to 25% of GDP by 2050.

Investment in 
manufacturing

•	ids, manufactures
•	1.1 over 10 years

Investment grows to 10% of GDP, and catches 
up with the East and South-Eastern Asia region 
average by 2050.

Manufacturing exports
•	xsm, manufactures
•	1.1 over 10 years

Manufacturing exports reach just over 30% of 
GDP, against 18% in the CP. 

2.a Interventions 
to strengthen 
the industrial 
ecosystem 
(Infrastructure)

Government spending 
on infrastructure

•	gdsm, infrastructure
•	1.3 over 5 years

Infrastructure spending reaches 3% of GDP in 
2030 and remains 0.5 percentage points above 
the CP through to 2050.

Road network
•	infraroadm
•	1.25 over 5 years

Road density per land area increases from 3.4 km 
per 1,000 inhabitants in the CP to 4.5 km per 1,000 
inhabitants. This is still below the high-income 
industrial HIIEs’ average (5.2 km).

Electricity access
•	infraelecaccm, rural
•	1.25 over 5 years

Total access to electricity reaches 96% by 2050, 
against 91% in CP. Rural access reaches 94, 
against 85% in the CP.

Fixed broadband
•	ictbroadm
•	1.25 over 5 years

Broadband subscriptions per 100 population 
grow to 45 by 2050, up from 33 in the CP, and are 
below the HIIEs’ average (50).

2.b Interventions 
to strengthen 
the industrial 
ecosystem 
(Institutions)

Government 
effectiveness

•	goveffectm
•	1.2 over 10 years

Government effectiveness in the intervention 
group reaches 3.3 by 2050 against 2.7 in the CP, 
and is below the HIIEs’ average (4.3).

Corruption
•	govcorruptm
•	1.2 over 10 years

Corruption in the group reaches 6.1 by 2050 vs. 4.9 
in the CP, and is below the HIIEs’ average (9.8).

Government business 
regulation

•	govbusregindm
•	0.9 over 10 years

Informal employment in the intervention group 
falls to 44%, against 52% in the CP, and still much 
higher than HIIEs average (8%).

2.c Interventions to 
strengthen the 
industrial ecosys-
tem (Skills)

Primary survival
Regions lower than 
90%: Africa and the 
Pacific

•	edprisurm
•	1.1 over 10 years

Survival rate in the intervention group grows 
by 7 percentage points above CP by 2050, but 
is still not fully universal (100%). Primary gross 
enrollment rate (GER) is higher than 100%.

Lower secondary 
transition

•	edseclowrtranm
•	1.1 over 10 years

Transition rates grow by 7 percentage points 
above the CP, and is near-universal by 2050. 
Lower Secondary GER is projected to reach 100% 
by 2050.

Upper secondary 
transition

Regions lower than 
90%: Africa, the 
Pacific and Western 
Asia

•	edsecupprtranm
•	1.2 over 10 years

Western Asia and the Pacific reach near universal 
by 2035, and Africa by 2050. Upper Secondary GER 
catches up to other regions by 2040-50.

Vocational share of 
lower secondary

Intervention group

•	edseclowrvocadd
•	4 over 10 years

The vocational share reaches just over 5%, double 
the HIIEs’ average. It is roughly the same as the 
values observed in Germany and the Netherlands.

Vocational share of 
upper secondary

•	edsecupprvocadd
•	8 over 10 years

The vocational share reaches 24%, and is in line 
with the HIIEs’ average.

2.d Interventions 
to strengthen 
the industrial 
ecosystem 
(Technology)

Government spending 
on research and devel-
opment (R&D)

•	gdsm, R&D
•	1.3 over 5 years

Government R&D spending grows by 30% over 
the CP, reaching the HIIEs’ average level (0.2% of 
GDP) by the 2040s.

Science and engineer-
ing tertiary degrees

•	edterscienshradd
•	10 over 5 years

The share grows from 20% in the CP to 30% in the 
intervention group by 2050.

2.e Interventions to 
strengthen the 
industrial eco-
system (Trade)

Export promotion
•	xshift, manufactures
•	0.04 over 10 years

Exports in the intervention group reach just 
under 45% of GDP, against 36% in the CP, in line 
with many HIIEs.

2.f Interventions to 
strengthen the 
industrial ecosys-
tem (Investment)

Foreign direct invest-
ment (FDI)

•	xfdifinm
•	1.25 over 5 years

FDI inflows grow by 0.5 percentage points over 
the CP annually, leading to a 2% increase in the 
FDI stock, as a percentage of GDP.

PROJECTIONS TO 2050 UNDER DIFFERENT SCENARIOS
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Table A.3  Interventions in the clean energy and just industrialization push scenario

Area of 
intervention

Impacted 
variable

Impacted 
group Parameterization Magnitude

3. Interventions 
to support 
the green 
transition

Electricity 
transmission 
and distribu-
tion loss

Intervention 
group

•	infraelectranlossm 
•	0.8 over 10 years

The loss of electricity during transmission and 
distribution falls by 2 percentage points from 
the CP, equivalent to a 20% relative reduction.

Renewable 
energy capital 
cost to output 
ratio

•	qem, Hydro, 
Geothermal, 

•	Other Renewables 
0.9 over 10 years

Due to technological advances, the cost of en-
ergy production falls by 5% for geothermal and 
10% for hydro and other renewables compared 
to the CP. By 2050, production of these energies 
grows between 12 and 28% higher than the CP.

Solar and wind 
energy capital 
cost to output 
ratio

•	qem, solar and 
wind 

•	0.8 over 10 years

Due to technological advances, the cost of en-
ergy production falls by 18% from the CP in the 
intervention group. By 2050, solar production is 
70% higher than in the CP and wind production 
is nearly 50% higher.

Coal capital 
cost to output 
ratio

•	qem, coal
•	1.2 over 10 years

The capital-to-output cost ratio for coal 
increases, making it more expensive to produce. 
By 2050, coal production falls 15% below the CP 
and peaks globally by 2040.

4. Interventions 
to make the 
transition 
fairer

Welfare 
transfers

•	govhhtrnwelm, 
unskilled

•	1.25 over 10 years

Welfare transfers from governments to unskilled 
households increase by 60% in the intervention 
group by 2050.

Female 
labour force 
participation

•	labparm, female
•	 1.1 over 10 years

The female labour participation rate in the 
intervention group increases by 5 percentage 
points to 54% by 2050.
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The regional assessment of industrialization enablers 
conducted in PART B builds on a set of indicators com-
piled from multiple data sources, which are processed to 
achieve maximum geographical coverage and cross-coun-
try, cross-indicator comparability. The analysis is based on 
14 indicators grouped into seven dimensions, following a 
taxonomy developed from contributions of regional experts 
who participated in the production of the IDR26. These are 
complemented by three additional cross-cutting indicators.

A.2.1 Data selection

The main source used in this analysis is the SDG Global 
Database (UNSD 2025a), which is maintained by the Statistics 
Division of the United Nations Department of Economic and 
Social Affairs. The SDG Global Database compiles data from 
the United Nations System and agencies, including UNIDO, 
who act as the custodian of specific indicators. These were 
complemented with data from:

	y BACI (Base pour l’Analyse du Commerce International), 
maintained by the Centre d’Études Prospectives et d’Infor-
mations Internationales (CEPII) (Gaulier and Zignago, 2010).

	y The Global Material Flows Database, maintained by 
the International Resource Panel of the United Nations 
Environment Programme (UNEP IRP, 2025).

	y ILOSTAT (ILO, 2025).

	y The United Nations Trade and Development Statistics 
(UNCTAD, 2025a).

	y The World Development Indicators (World Bank, 2025a), 
the World Governance Indicators (World Bank, 2025b), 
and the World Bank Group Scorecard (World Bank, 2025c).

The indicators were selected based on their relevance to 
illustrate the enablers for future industrialization and on 
the availability of sufficient country-level coverage across 
the regions and subgroups covered in the analysis.

A.2.2 Data gaps imputations

The missing data points in the original datasets were filled 
using standard imputation techniques. This process fol-
lowed a three-step algorithm designed to apply the most 
appropriate imputation method given the data’s character-
istics and the pattern of missing data:

1.	 Linear interpolation whenever there are missing values 
between two years with data; 

2.	 Automatic ARIMA (Auto Regressive Integrated Moving 
Average)1 to impute forward values whenever there are 
at least five consecutive years with available data; 

3.	 Last Observation Carried Forward (LOCF) to impute miss-
ing data forward in time, and the Next Observation Carried 
Backward (NOCB) method for backward imputation, 
whenever the previous two methods could not be applied.

A.2.3 Setting targets and dealing with outliers

To mitigate the potential outliers in single-year observa-
tions, country-level values were defined as the average of 
the three most recent years for each country and indica-
tor, after the imputation procedure (described above) was 
used.2 Depending on the indicator, these years correspond 
to 2021-2023 or 2022-2024 (see Table A.4).

For each indicator included in the analysis, the next step 
was to establish a quantitative and fixed target.   Since 
higher values represent better outcomes for all indicators,3 
the target for each was set at the 95th percentile (p95) of 
its distribution of country-level values, after the averaging 
procedure described above.

In addition to time-related outliers, some countries may 
display exceptionally high values in certain indicators. To 
prevent distortions arising from country-level outliers, 
values for each indicator were capped at their respective 
targets (upper-tail winsorisation). 

A.2.4 Regionalization

After filling in all gaps in the country-level series and han-
dling outliers, the next step was to aggregate these data 
points at the regional and subregional levels. For this, 
country-level data for each dimension was aggregated into 
the defined regions and subregions using simple averages. 
The list of countries included in each region and subregion 
is presented in the first table of each regional chapter.

A.2.5 Normalization

After regionalization, the resulting data were normalized to 
ensure comparability across all indicators. Each indicator 
was normalized on a scale from 0 to 1 using a min-max nor-
malization technique. This method adjusts the data points 
so that a score of 1 corresponds directly to achieving the 
predefined fixed target. A value of 1 reflects optimal target 
achievement. The normalization is applied to each regional 
value in each indicator (regional simple average) based on 
the country-level target for that indicator. This ensures that 
each data point is comparably scaled, making it easier to 
compare indicators.

 ASSESSING REGIONAL BOTTLENECKS FOR THE FUTURE OF INDUSTRIALIZATION

A.2 ASSESSING REGIONAL BOTTLENECKS FOR THE 
FUTURE OF INDUSTRIALIZATION
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Table A.4 Indicators used in regional assessments of bottlenecks.

Category Indicator Description Time range Perc. 95 Source

Institutions Government 
effectiveness

An index of perceptions of the quality of 
public service, civil service, policy formula-
tion and implementation and government 
credibility.1

2022-2024 1.59
World 
Governance 
Indicators

Institutions Political stability
An index of perceptions of the likelihood of 
political instability and politically motivated 
violence, including terrorism (see notes).

2022-2024 1.22
World 
Governance 
Indicators

Infrastructure Access to 
electricity

The percentage of the population with 
access to electricity. 2021-2023 100 SDG Global 

Database

Infrastructure 5G coverage The percentage of the population covered 
by at least a 5G mobile network. 2021-2023 96 SDG Global 

Database

Labour force
Information and 
Communication 
Technology skills

The percentage of youth and adults who 
can use basic arithmetic formulas in a 
spreadsheet.

2022-2024 57 SDG Global 
Database

Labour force Tertiary school The percentage of the tertiary school-age 
population enrolled in tertiary education. 2022-2024 98

World 
Development 
Indicators

Technology R&D expenditure R&D expenditure as a share of GDP 2021-2023 3.29 SDG Global 
Database

Technology Scientific 
researchers

Researchers (in full-time equivalent) per 
million inhabitants. 2021-2023 6,347 SDG Global 

Database

Trade and 
integration

Export 
diversification

The product diversification index of 
exports.2 2022-2024 11.9 UNCTADStat

Trade and 
integration Intraregional trade

The share of trade (imports plus exports) 
with partners in the same region and 
income group (developing or advanced).

2021-2023 78 CEPII

Production 
greening

Share of 
renewables

Renewable energy consumption as a share 
of total final energy consumption. 2021-2023 81 SDG Global 

Database

Production 
greening

MVA per material 
consumption

The MVA in 2015 USD per unit of material 
consumption for manufacturing.3 2022-2024 14,606

Global 
Material Flows 
Database and 
UNIDO

Finance and 
investment Loans to SMEs The share of small-scale industries with a 

loan or line of credit. 2021-2023 68 SDG Global 
Database

Finance and 
investment Debt stability The country at the low or moderate risk of 

debt distress (binary).4 2022-2024 1
World Bank 
Group 
Scorecard

Cross-cutting 
issues

Informality and 
gender

The share of overall informal workers in 
manufacturing. 2022-2024 87 ILOstats

Cross-cutting 
issues

Informality and 
gender

The share of female informal workers in 
manufacturing. 2022-2024 100 ILOstats

Cross-cutting 
issues

Informality and 
gender

Share of male informal workers in 
manufacturing. 2022-2024 82 ILOstats

Notes: 1) Data on government effectiveness and political stability range from -2.5 to 2.5; 2) Export diversification is measured as the reciprocal 
of the normalized Herfindahl-Hirschman Index (1/HHI) for export products; 3) To restrict data on material consumption in industry, six catego-
ries of material consumption (out of 22) were chosen that are more likely to be consumed in manufacturing: “ferrous ores”, “non-ferrous ores”, 
“non-metallic minerals” with “industrial or agricultural dominant”, “products mainly from metals nec.”, “products mainly from non-metallic 
minerals”, and “other products mainly from fossil fuels, e.g., plastics”. 4) Data on debt stability is not averaged over the three most recent years. 
Instead, if the country is at high risk of, or in debt distress in any of those years, it is considered as not in debt stability. GDP = Gross domestic 
product; MVA = Manufacturing value added; R&D = Research and development; SMEs = Small and medium-sized enterprises.
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A.3 COUNTRY AND ECONOMY GROUPS

A.3.1 Country/area classification by geographical region

Jamaica
Montserrat
Puerto Rico
Saint Kitts and Nevis
Saint Lucia
Sint Maarten (Dutch part)
St. Vincent and the 

Grenadines
Trinidad and Tobago
Turks and Caicos Islands

Northern America
Bermuda
Canada
Greenland
United States of America

Box A.1 Africa

Central Africa
Angola
Cameroon
Central African Republic
Chad
Congo
Democratic Republic of 

the Congo
Equatorial Guinea
Gabon
Sao Tome and Principe

Eastern Africa
Burundi
Comoros
Djibouti
Eritrea
Ethiopia
Kenya
Madagascar
Malawi

Mauritius
Mozambique
Rwanda
Seychelles
Somalia
South Sudan
Uganda 
United Republic of 

Tanzania
Zambia
Zimbabwe

Northern Africa
Algeria
Egypt
Libya
Morocco
Sudan
Tunisia

Southern Africa
Botswana
Eswatini
Lesotho
Namibia
South Africa

Western Africa
Benin
Burkina Faso
Cabo Verde
Côte d’Ivoire

Gambia
Ghana
Guinea
Guinea-Bissau
Liberia
Mali
Mauritania
Niger
Nigeria
Senegal
Sierra Leone
Togo

Source: UNIDO elaboration

Box A.2 Americas

Latin America and the 
Caribbean
Central America
Belize
Costa Rica
El Salvador
Guatemala
Honduras
Mexico
Nicaragua
Panama

South America
Argentina
Bolivia (Plurinational  

State of)
Brazil
Chile
Colombia
Ecuador
Guyana

Paraguay
Peru
Suriname
Uruguay
Venezuela (Bolivarian  

Republic of)

The Caribbean
Anguilla
Antigua and Barbuda
Aruba
Bahamas
Barbados
British Virgin Islands
Cayman Islands
Cuba
Curaçao
Dominica
Dominican Republic
Grenada
Haiti

Source: UNIDO elaboration

COUNTRY AND ECONOMY GROUPS
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Box A.5 Oceania

Box A.4 Europe

Australia New Zealand

Eastern Europe
Central Eastern Europe
Belarus
Bulgaria
Czechia
Hungary
Poland
Republic of Moldova
Romania
Russian Federation
Slovakia
Ukraine

Northern Eastern Europe
Estonia
Latvia
Lithuania

Southern Eastern Europe
Albania
Bosnia and Herzegovina
Croatia
Montenegro
North Macedonia
Serbia
Slovenia

Western Europe
Andorra
Austria
Belgium
Denmark
Finland
France
Germany

Greece
Iceland
Ireland
Italy
Liechtenstein
Luxembourg
Malta
Monaco

Netherlands
Norway
Portugal
San Marino
Spain
Sweden
Switzerland
United Kingdom

Note: The analysis of this region is included in Chapter 6.

Source: UNIDO elaboration

Source: UNIDO elaboration

Box A.3 Asia-Pacific

Asia
Central Asiaa

Kazakhstan
Kyrgyzstan
Tajikistan
Turkmenistan
Uzbekistan

Eastern Asia
China
China, Hong Kong SAR
China, Macao SAR
China, Taiwan Province
Democratic People’s  

Republic of Korea
Japan
Mongolia
Republic of Korea

South-Eastern Asia
Brunei Darussalam
Cambodia
Indonesia
Lao People’s Democratic 

Republic

Malaysia
Myanmar
Philippines
Singapore
Thailand
Timor-Leste
Viet Nam

Southern Asia
Afghanistan
Bangladesh
Bhutan
India
Iran (Islamic Republic of)
Maldives
Nepal
Pakistan
Sri Lanka

Western Asia
Bahrain
Cyprus
Iraq
Israel
Jordan

Kuwait
Lebanon
Oman
Qatar
Saudi Arabia
State of Palestine
Syrian Arab Republic
Turkey
United Arab Emirates
Yemen

South Caucasusb

Armenia
Azerbaijan
Georgia

The Pacific
Cook Islands
Fiji
French Polynesia
Kiribati
Marshall Islands
Micronesia (Federated 

State of)
Nauru
New Caledonia
Palau
Papua New Guinea
Samoa
Solomon Islands
Tonga
Tuvalu
Vanuatu

Note: a) The analysis of this sub-region is included in Chapter 7; b) The analysis of this sub-region is included in Chapter 7.

Source: UNIDO elaboration
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Box A.6 High-income industrial economies (HIIEs)

Box A.7 High-income industrializing economies 
(HINGEs)

Australia
Austria
Bahrain
Belgium
Bulgaria
Canada
Chile
China, Taiwan Province
Croatia
Cyprus
Czechia
Denmark
Estonia
Finland
France
Germany
Greece

Hungary
Iceland
Ireland
Israel
Italy
Japan
Latvia
Liechtenstein
Lithuania
Luxembourg
Malta
Nauru
Netherlands
New Zealand
Norway
Poland
Portugal

Andorra
Anguilla
Antigua and Barbuda
Aruba
Bahamas
Barbados
Bermuda
British Virgin Islands
Brunei Darussalam
Cayman Islands
China, Hong Kong SAR
China, Macao SAR

Cook Islands
Curaçao
French Polynesia
Greenland
Guyana
Kuwait
Monaco
Montserrat
New Caledonia
Oman
Palau
Panama

Puerto Rico
Republic of Korea
Romania
Russian Federation
San Marino
Singapore
Slovakia
Slovenia

Spain
Sweden
Switzerland
United Kingdom
United States
Uruguay

Qatar
Saint Kitts and Nevis
Saudi Arabia
Seychelles

Sint Maarten (Dutch part)
Trinidad and Tobago
Turks and Caicos Islands
United Arab Emirates

Source: UNIDO elaboration

A.3.2 Country/area classification by stage of development

Source: UNIDO elaboration

Box A.8 Upper middle-income economies (UMIEs)

Albania
Algeria
Argentina
Armenia
Azerbaijan
Belarus
Belize
Bosnia and Herzegovina
Botswana
Brazil
China
Colombia
Costa Rica
Cuba
Dominica
Dominican Republic
Ecuador
El Salvador
Equatorial Guinea

Fiji
Gabon
Georgia
Grenada
Guatemala
Indonesia
Iran (Islamic Republic of)
Iraq
Jamaica
Kazakhstan
Libya
Malaysia
Maldives
Marshall Islands
Mauritius
Mexico
Mongolia
Montenegro
Namibia

North Macedonia
Paraguay
Peru
Republic of Moldova
Saint Lucia
Serbia
South Africa
St. Vincent and the 

Grenadines
Suriname

Thailand
Tonga
Turkey
Turkmenistan
Ukraine
Venezuela (Bolivarian 

Republic of)

Source: UNIDO elaboration
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Box A.10 Low-income economies (LIEs)

Box A.9 Lower middle-income economies (LMIEs)

Afghanistan
Burkina Faso
Burundi
Central African Republic 

Chad
Democratic People’s 

Republic of Korea
Democratic Republic of 

the Congo
Eritrea
Ethiopia
Gambia

Guinea-Bissau
Liberia
Madagascar
Malawi
Mali
Mozambique
Niger
Rwanda
Sierra Leone
Somalia
South Sudan
Sudan

Angola
Bangladesh
Benin
Bhutan
Bolivia (Plurinational 

State of)
Cabo Verde
Cambodia
Cameroon
Comoros
Congo
Côte d’Ivoire
Djibouti
Egypt
Eswatini
Ghana
Guinea
Haiti
Honduras

India
Jordan
Kenya
Kiribati
Kyrgyzstan
Lao People’s Democratic 

Republic
Lebanon
Lesotho
Mauritania
Micronesia (Federated 

State of)
Morocco
Myanmar
Nepal
Nicaragua
Nigeria
Pakistan
Papua New Guinea

Syrian Arab Republic
Togo
Uganda

Yemen

Philippines
Samoa
Sao Tome and Principe
Senegal
Solomon Islands
Sri Lanka
State of Palestine
Tajikistan
Timor-Leste
Tunisia

Tuvalu
United Republic of 

Tanzania
Uzbekistan
Vanuatu
Viet Nam
Zambia
Zimbabwe

Source: UNIDO elaboration

Source: UNIDO elaboration
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ANNEX B



ENDNOTES
1 This technique leverages the past values of the time series to 

predict future observations but does not impute data back-
wards to preserve the chronological integrity of the dataset.

2 The data on debt stability is not based on the averages. See 
the notes of Table A.4.

3 The data on export diversification was transformed so that 
higher values represent better outcomes – see notes of 
Table A.4.
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