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1. Introduction

The Expert Group Meeting (EGM) on Sustainable Development Goal 9 (“Build resilient infrastructure, promote
inclusive and sustainable industrialization and foster innovation”) was convened at UNIDO Headquarters in
Vienna, Austria, from 23 to 24 February 2026, in advance of the High-level Political Forum on Sustainable
Development (HLPF) 2026. The meeting was co-organized by the United Nations Department of Economic
and Social Affairs (UN DESA) and the United Nations Industrial Development Organization (UNIDO), in
collaboration with UN system partners. It brought together more than 70 experts and practitioners from
across sectors, institutions and regions to undertake a forward-looking stocktaking of progress toward SDG 9,
identify key challenges and policy gaps, and formulate actionable recommendations to accelerate
implementation in the years leading up to and beyond 2030. In addition, experts from the UN system,
academia, civil society and the private sector submitted more than 100 pages of written contributions to
inform the discussions.

With only four years remaining until the 2030 deadline, the review of SDG 9 takes place at a critical juncture.
Global progress across the targets of the Goal remains mixed and uneven. While some areas, notably research
and development activity and access to information and communication technologies, are advancing steadily,
progress on inclusive industrialization, infrastructure development and domestic technological capabilities
has been limited or stagnant in many regions. Significant gaps persist across countries and regions, with least
developed countries (LDCs), landlocked developing countries (LLDCs), small island developing States (SIDS)
and other low-income economies facing particularly severe constraints. Data limitations further complicate
the assessment of progress in some areas, including access to finance for small-scale industries, where only
a minority of firms in many developing countries report access to formal credit.

At the same time, recent data highlight both the scale of progress and the magnitude of remaining challenges.
Global manufacturing value added per capita reached a record level in 2025, reflecting continued expansion
of industrial output. Yet, this growth has not been accompanied by comparable increases in manufacturing
employment, raising concerns about the inclusiveness of industrial development. Progress has also been
recorded in reducing the carbon intensity of industrial production in several regions, but overall emissions
from energy use and industrial processes remain high. These mixed trends underscore the complexity of
advancing industrial development that is simultaneously productive, inclusive and environmentally
sustainable.

These challenges are unfolding against a backdrop of profound transformations in the global economy. Rapid
technological change, geopolitical tensions, evolving trade and supply-chain structures, and intensifying
climate pressures are reshaping the context in which countries pursue industrialization, infrastructure
development and innovation. The accelerating energy transition, the growing importance of critical minerals
and clean technologies, and the rapid diffusion of digital technologies and artificial intelligence (Al) are
transforming global production systems and patterns of industrial competitiveness. While these
developments create new opportunities for technological upgrading and economic diversification, they also
risk widening the gap between technological leaders and late adopters.

The interdependence between infrastructure, industrialization and innovation lies at the heart of this
transformation. Infrastructure gaps can constrain productive investment and limit the diffusion of technology,
while weak industrial bases reduce demand for innovation and technological upgrading. Similarly,
underdeveloped research and development systems restrict countries’ capacity to generate, adapt and scale



technologies suited to their development needs. Addressing these interconnected challenges requires
integrated policy approaches that link infrastructure investment, industrial policy and science, technology and
innovation systems within coherent national and international strategies.

Industrial development remains central to this broader transformation. Historically, manufacturing has played
a critical role in reducing poverty, generating productive employment and raising living standards. The sector
accounts for a substantial share of global research and development activity and continues to drive
technological innovation, including in environmentally sustainable technologies. Industrial capabilities also
strengthen national resilience by enhancing the capacity of economies to respond to economic, social and
environmental shocks.

In this sense, SDG 9 functions not only as a standalone objective but also as a critical enabler of progress
across the broader 2030 Agenda. Infrastructure, industry and innovation were characterized during the
discussions as mutually reinforcing systems that underpin economic growth, structural transformation and
sustainable development. Without strong productive capacities, resilient infrastructure and dynamic
innovation ecosystems, broader development goals (from poverty reduction and employment creation to
climate action) become significantly more difficult to achieve. SDG 9 can therefore be understood as the
“production engine” of the 2030 Agenda, providing the economic and technological foundations that enable
progress across many other Sustainable Development Goals.

Nevertheless, the global landscape of industrial development remains highly uneven. Many developing
countries remain underrepresented in global manufacturing output relative to their population size, while
productivity gaps between advanced and developing economies remain substantial. Infrastructure deficits
(including gaps in transport networks, energy reliability, trade logistics and digital connectivity) continue to
constrain industrial competitiveness and investment in many parts of the world. At the same time, fiscal
pressures and rising debt servicing costs in many developing countries are limiting the availability of public
resources for infrastructure and industrial investment.

Against this backdrop, the Expert Group Meeting was convened to provide a forward-looking assessment of
SDG 9 implementation and to identify priorities for accelerating progress. The meeting examined progress
across the official SDG 9 targets as well as broader structural trends shaping the future of infrastructure
development, industrialization and innovation. Particular attention was given to the interlinkages between
SDG 9 and other goals of the 2030 Agenda, including those related to energy, climate action, sustainable
cities, economic growth and global partnerships.

The insights and recommendations emerging from the meeting are intended to inform the thematic review
of SDG 9 at the HLPF 2026 and support the identification of priority policy actions and collaborative initiatives
in the years ahead. The recommendations expressed in this report reflect the contributions of experts
participating in the meeting and do not necessarily represent the views of the United Nations Secretariat,
UNIDO or their staff. The meeting was held under Chatham House rules.



2. Overall stocktaking and challenges

The meeting reviewed the current status of progress toward SDG 9 and examined the statistical and
methodological challenges associated with monitoring its implementation. The discussion emphasized that
SDG 9 comprises a complex system of targets and indicators covering infrastructure, industrialization,
innovation, technology development and digital connectivity. Monitoring progress therefore requires a
comprehensive statistical framework and strong national statistical capacities.

The SDG monitoring framework was established through an intergovernmental process in which goals, targets
and indicators were formally agreed by Member States. This framework has helped strengthen statistical
systems globally by encouraging countries to expand data collection and improve statistical capacity.
Nevertheless, data availability and comparability remain uneven across countries and across the different
dimensions of SDG 9.

a. Mixed progress at global level

Current global assessments indicate that progress across SDG 9 targets remains uneven. According to the
Sustainable Development Goals Report 2025, among the eight targets under SDG 9, only research and
development (target 9.5) and access to information and communication technologies (target 9.c) are
currently assessed as being on track globally. Other targets show moderate progress, stagnation or insufficient
data coverage to allow comprehensive assessment. Three targets show moderate progress which will require
acceleration: targets 9.1 (infrastructure development), 9.4 (sustainable and clean industries) and 9.a (ODA for
infrastructure). Target 9.2 (sustainable and inclusive industrialization) is experiencing stagnation. Target 9.b
(domestic technology development) is even in regression. Target 9.3 (small-scale industries’ access to finance)
could not be fully assessed due to insufficient data.

Even where global indicators suggest progress, deeper examination often reveals more complex and mixed
patterns. Regional disparities, structural differences across economies and variations in national policy
contexts produce diverse outcomes that are not fully captured in aggregate indicators. Monitoring therefore
requires more nuanced analysis that goes beyond headline statistics. For example, UNIDO’s SDG 9 Industry
Index benchmarks countries’ performance along SDG 9 industry indicators and allows them to compare their
performance with other countries.? UNIDQO’s Progress Report 2025 on SDG 9 indicators,® for example,
highlights the unevenness of progress across regions and industries. Least Developed Countries (LDCs),
Landlocked Developing Countries (LLDCs), Small Island Developing States (SIDS) and low-income economies
have only recorded limited progress. In many cases, data remain insufficient to fully evaluate progress towards
the Goal.

b. Progress in industrialisation

Industrialisation and manufacturing performance

Industrial development indicators show that global manufacturing continues to expand in economic terms.
Manufacturing value added has grown steadily and remains resilient despite economic disruptions in recent
years. Manufacturing value added per capita increased globally between 2015 and 2024, reflecting continued
expansion of industrial output.

2 https://iap.unido.org/data/sdg-9-industry?p=KWT
3 UNIDO, Statistical Indicators of Inclusive and Sustainable Industrialization: SDG 9 Progress Report 2025
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However, this growth has not been accompanied by a corresponding increase in manufacturing employment.
The share of manufacturing employment in total employment has remained largely stagnant in recent years.
This pattern raises concerns regarding the inclusiveness of industrial growth and its capacity to generate large
enough employment opportunities.

Regional disparities remain significant. Some emerging economies have achieved strong gains in
manufacturing output and technological capabilities, while low-income countries have recorded little or no
growth in manufacturing value added since the start of the SDG period. In particular, many LDCs remain far
from reaching the target of doubling their share of manufacturing in GDP by 2030.

The composition of manufacturing activity also reveals structural challenges. Progress toward higher-
technology manufacturing sectors remains limited in many developing economies. High-income industrial
economies show stronger performance in medium- and high-technology manufacturing, while many
developing economies continue to specialize in lower-technology sectors.

Environmentally sustainable industrialization

Indicators related to environmentally sustainable industrialization show partial progress. Industrial output
continues to grow while improvements in energy efficiency and cleaner technologies have moderated the
growth of emissions in some sectors. Evidence suggests that manufacturing value added has increasingly
decoupled from CO; emissions in recent years.

However, overall GHG emissions from energy use and industrial processes remain high globally. Emissions
trajectories differ across regions, with some advanced economies achieving modest reductions while
emissions continue to rise in several emerging economies due to rapid industrial growth. These trends
indicate that further efforts are required to achieve environmentally sustainable industrialization.

Small-scale industries and access to finance

Small-scale industrial enterprises play a central role in employment creation and economic inclusion, yet
access to finance remains a major constraint. Globally, only about one-third of small manufacturing firms
report access to loans or credit lines. This limitation significantly restricts their capacity to invest, expand
production and integrate into value chains.

Regional disparities are particularly pronounced. Access to credit remains especially limited in many
developing regions, including Sub-Saharan Africa and parts of Asia. In contrast, access to finance is
significantly higher in advanced economies and some middle-income regions. These differences contribute to
widening productivity gaps and limit the participation of small enterprises in industrial development.

Monitoring progress in this area is complicated by limited and inconsistent data coverage. For several
indicators related to small enterprises, statistical agencies lack sufficiently consistent data across countries to
generate reliable global trends. As a result, official monitoring assessments often classify these indicators as
having insufficient data for evaluation.

c. Progress in infrastructure development

Infrastructure development and connectivity

Infrastructure indicators highlight significant expansion in global transport systems, particularly maritime
transport and port infrastructure. Maritime freight volumes have increased substantially in recent decades,
reflecting the growing participation of developing economies in global trade. Developing economies now
account for the majority of global maritime freight activity.



Despite this growth, infrastructure access and connectivity remain uneven. LDCs and SIDS continue to account
for relatively small shares of global transport activity. Structural constraints, geographic factors and limited
infrastructure capacity continue to restrict their integration into global supply chains.

Infrastructure monitoring also faces conceptual challenges. Measuring infrastructure solely through the
presence of physical assets does not capture whether infrastructure systems function effectively. The
performance of infrastructure depends on factors such as reliability, coordination across systems and the
institutional capacity to manage and utilize infrastructure efficiently. These issues are particularly relevant for
LLDCs where logistical coordination and administrative barriers can significantly affect transport performance
even where physical infrastructure exists.

d. Progress in innovation

Research, development and innovation

Research and development (R&D) indicators show sustained global growth in both expenditure and research
personnel. Global R&D spending has increased steadily, and the global research workforce has expanded
significantly over the past decade. These trends support the assessment that target 9.5 is among the SDG 9
targets currently on track.

Nevertheless, significant regional disparities persist. The majority of global R&D expenditure and research
capacity continue to be concentrated in high-income economies, while many developing regions maintain
substantially lower levels of investment in research and innovation systems. These disparities limit the
capacity of many countries to upgrade technological capabilities and strengthen domestic innovation systems.
However, in absolute terms, a major shift has taken place in the global distribution of researchers, with the
majority of researchers now located in low- and middle-income countries.

e. Monitoring progress

Data gaps and limitations of the current indicator framework

The meeting recognized that the current SDG 9 indicator framework captures only part of the broader
dynamics of industrial development and innovation. Important aspects such as gender differences in
industrial employment, the broader environmental impacts of industry and technological upgrading in firms
are not fully reflected in the existing indicators.

Significant data gaps remain, particularly in low-income countries. For some indicators, up to one-third of
countries lack sufficient data for evaluation. Differences in statistical classifications and measurement
approaches further complicate cross-country comparisons. Even in areas where industrial statistics are
relatively well established, data quality and coverage remain uneven.

New opportunities for improved monitoring

New data sources and technological innovations offer opportunities to strengthen SDG monitoring. Advances
in geospatial data systems, digital data collection tools and alternative data sources can complement
traditional statistical systems and improve the measurement of infrastructure connectivity, supply chains and
industrial activity.

Monitoring frameworks are also increasingly shifting from measuring infrastructure assets alone toward
assessing the performance of infrastructure systems and their contribution to productivity, inclusion and
resilience. Such approaches allow a more accurate assessment of whether investments in infrastructure and
industry are translating into broader development outcomes.



In summary, the meeting highlighted that while several indicators show encouraging progress, particularly in
research activity and digital connectivity, overall progress toward SDG 9 remains uneven and insufficient to
meet the 2030 targets. Structural disparities across countries, persistent financing constraints for small
enterprises and limitations in data availability continue to hinder both implementation and monitoring.
Strengthening statistical systems, expanding data coverage and developing complementary indicators will be
essential to improve the monitoring of SDG 9 and to provide a more accurate understanding of progress
toward inclusive and sustainable industrial development.

3. lIssues, trends, analysis, Mol, and considerations for the future

The global trajectory of SDG 9 reveals a complex and evolving landscape. The meeting explored the most
relevant issues, trends and future perspectives, both from a big picture view, deep dives into recent trends in
industrialization, green supply and value chains, digitalization, as well as into financing as key means of
implementation (Mol).

a. Session on big picture trends and issues

The meeting examined overarching trends shaping progress toward SDG 9, focusing on the evolving global
context for infrastructure, industrialization and innovation, and highlighted the interdependent nature of
these three components and their central role in enabling progress across the broader 2030 Agenda.

Changing global policy environment for industrial development

A major recent trend is the renewed prominence of industrial policy. Industrial policy, which for quite a few
years was viewed with skepticism in many policy circles, has returned to the center of economic policymaking
in many countries and is increasingly linked to national economic security, climate policy, trade dynamics and
technological competitiveness. The resurgence of industrial policy reflects broader shifts in the global
economic environment, including geopolitical tensions, supply chain disruptions and the recognized need for
climate and energy sustainability transitions.

Industrial policy is increasingly understood as part of a broader system of policies rather than as a standalone
instrument. Effective industrial strategies require integration with trade, investment, innovation, climate, and
development policies and should be supported by implementation mechanisms capable of translating policy
commitments into concrete outcomes. The design and implementation of industrial policy therefore require
coordinated policy frameworks and institutional capacity at both national and international levels.

Efforts have intensified to integrate industrial policy considerations into international climate and trade
discussions, including dialogues under the UNFCCC and WTO. At the same time, tensions persist in these
forums regarding the appropriate role of industrial policy and the issue of “policy space”. Greater attention is
being given to issues such as GHG emissions intensity in industrial production and the integration of industrial
policy measures into Nationally Determined Contributions (NDCs) under the Paris Agreement.

The framing of climate-related industrial strategies is also evolving. In some contexts, discussions are
increasingly framed around economic resilience, energy security and competitiveness rather than solely
around climate mitigation. These framing choices are influencing how governments design and communicate
industrial policy measures related to decarbonization and technological transformation.



Transformation of global research and innovation systems

Significant structural changes are occurring in global research and innovation systems. A major shift has taken
place in the global distribution of researchers, with the majority of researchers now located in low- and
middle-income countries. In 2022, approximately 56 per cent of authors of research publications were based
in low- and middle-income countries, compared with only about 9 per cent in 1990. This represents a
profound change in the global geography of knowledge production.

This shift is partly driven by the expansion of research capacity in China and selected emerging economies,
but the trend is broader and extends across many developing countries. Among the largest low- and middle-
income economies, the number of researchers now exceeds that of all advanced economies combined.
Growth in research capacity has been widespread: the majority of low- and middle-income countries have
experienced much faster growth in the number of researchers than high-income countries over the past two
decades.

Despite this progress, important structural challenges remain. A key issue concerns the distribution of
researchers between academia and industry. In many developing countries, most researchers work in
universities and public research institutions, whereas the number of researchers working in the private sector
remains limited. This imbalance affects the ability of countries to translate research capacity into
technological innovation, industrial competitiveness and economic productivity.

Evidence of collaboration between academia and industry remains limited in many regions. Co-authorship
between universities and companies in research publications remains significantly lower in developing
economies than in most developed economies, although gradual improvements are occurring. Strengthening
linkages between research systems and industrial sectors remains a critical challenge for realizing the full
economic benefits of expanding research capacity.

Knowledge systems, data and digital technologies

The growing role of Al and other digital technologies is reshaping the global innovation landscape. Advances
in Al are creating new opportunities for knowledge exchange, collaboration and technological diffusion across
borders. Digital technologies enable faster interaction between researchers, firms and institutions and
facilitate the emergence of more globally interconnected innovation ecosystems.

At the same time, the effectiveness of these technologies depends heavily on the availability and quality of
data. Reliable, well-documented and interoperable datasets are essential for the effective use of advanced
digital tools. Initiatives aimed at improving the accessibility, interoperability and reliability of scientific data,
such as open science data platforms, are becoming increasingly important for supporting innovation.

Ensuring the reliability and integrity of data is a key concern, particularly given the potential risks associated
with Al systems trained on incomplete or biased data. High-quality scientific data and transparent data
governance systems are therefore essential for supporting evidence-based decision-making and innovation.

Regional and structural challenges for industrial transformation

Structural challenges facing many developing regions were highlighted in the discussion. In many economies,
the pace of structural transformation remains insufficient to generate the quantity and quality of jobs
required for rapidly growing populations. In Africa, for example, labor productivity levels have remained
largely stagnant over past decades and remain significantly below those of advanced economies. At the same
time, large numbers of young people enter the labor market each year, creating substantial employment
pressures.



These dynamics underscore the importance of industrial transformation as a potential driver of job creation,
productivity growth and economic diversification - yet, the issue of jobless growth evidence in an increasing
number of countries was highlighted as a complex issue that depends on a range of factors. Expanding
manufacturing and related productive sectors remains critical for absorbing labor and supporting broader
economic development. Education systems have expanded access in many regions, but improvements in the
quality and relevance of skills have not always kept pace with labor market needs. Addressing both the supply
of skills and the demand for quality employment opportunities remains essential for inclusive development.

The discussion also highlighted specific challenges faced by SIDS. Limited access to data, small domestic
markets and language barriers constrain economic integration and the development of regional value chains.
Regional collaboration was identified as an important mechanism for addressing these challenges, including
through shared data systems, greater linguistic integration and stronger trust among regional partners.

Financing trends and international cooperation

The evolving landscape of development cooperation was identified as another key factor affecting progress
toward SDG 9. The role of official development assistance (ODA) is changing in response to broader shifts in
international economic cooperation. Increasing emphasis is being placed on partnerships, investment-based
cooperation models and mobilization of private finance rather than traditional aid frameworks.

ODA has historically provided significant support for SDG 9-related sectors, particularly economic
infrastructure and related services. However, recent trends suggest a decline in ODA flows directed toward
these areas. Reductions in ODA by several major donors raise concerns about the future availability of
concessional financing for infrastructure and industrial development, particularly in LDCs and other
vulnerable economies.

At the same time, new investment initiatives, such as large-scale infrastructure and connectivity partnerships,
seek to mobilize private investment alongside public financing instruments. These approaches create
opportunities for scaling up investment but also raise concerns regarding the distribution of benefits, the
ability to reach lower-income and fragile contexts, and the need to maintain strong environmental and social
standards.

Development cooperation is increasingly framed in terms of mutually beneficial partnerships rather than
traditional donor - recipient relationships. This shift reflects broader changes in global economic relations but
also raises questions about how to ensure that partnerships genuinely support industrial development, value
addition and capacity-building in developing countries.

Policy coherence and global governance

The importance of policy coherence across national and international policy frameworks was emphasized
throughout the discussion. Industrial development strategies are increasingly shaped by global governance
frameworks related to trade, investment and climate policy. Ensuring that these frameworks provide
adequate policy space for developing countries to pursue industrial transformation remains a challenge.

Calls were made to reconsider aspects of the global economic governance system, in order to better support
inclusive industrial development. Trade rules, investment agreements and local value creation are areas
where existing frameworks may constrain the ability of countries to pursue development-oriented industrial
strategies. Strengthening international cooperation mechanisms that enable technology transfer, skills
development and local value addition was identified as a priority.
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Recent international initiatives related to “green industrialization” were also noted as part of this evolving
landscape. These initiatives aim to strengthen collaboration on industrial policy, climate action and
technological transformation, including efforts to integrate industrial development more explicitly into global
climate policy frameworks.

In conclusion, the discussion on the big picture highlighted that SDG 9 occupies a central position in the
broader architecture of the 2030 Agenda. Industrialization, infrastructure development and innovation
systems act as multipliers for progress across multiple sustainable development goals, including employment
creation, economic growth and climate action. At the same time, the global context in which SDG 9 is being
pursued has become more complex and uncertain. Geopolitical fragmentation, technological disruption,
changing development cooperation models and climate pressures are reshaping the pathways through which
countries pursue industrialization and technological upgrading. Accelerating progress toward SDG 9 therefore
requires integrated policy approaches that address infrastructure development, industrial capabilities,
innovation systems, financing mechanisms and international cooperation simultaneously. Strengthening
partnerships, improving policy coherence and ensuring inclusive access to technological and financial
resources were identified as essential conditions for achieving SDG 9 by 2030.

b. Session on SDG-oriented industrial policies in a fragmented global economy

The meeting examined the role of industrial policy in revitalizing inclusive and sustainable industrialization
under conditions of increasing global economic fragmentation. The discussion highlighted structural shifts in
the global industrial landscape, persistent gaps in industrial capabilities across regions, and the need for policy
approaches that strengthen productive capacities, innovation systems, inclusive economic participation and
the green transition.

Structural shifts in the global industrial landscape

Global industrialization patterns have undergone significant changes over the past decades. The distribution
of global manufacturing value added has shifted substantially away from traditional high-income industrial
economies toward upper middle-income and newly industrialized economies. The share of global
manufacturing value added accounted for by high-income industrial economies has declined considerably,
while upper middle-income economies and newly industrializing countries have increased their share. At the
same time, low-income and lower middle-income economies have seen only limited increases in their
participation in global manufacturing output.

Regional trends reveal large disparities in industrial intensity and productivity. Many developing regions
remain underrepresented in global manufacturing relative to their population size, while manufacturing labor
productivity gaps remain large compared with industrial frontiers. In several regions, particularly in parts of
Africa, manufacturing productivity has shown limited improvement over the past decades. These trends
highlight persistent structural barriers to industrial upgrading and technological convergence.

Forward-looking projections indicate that manufacturing value added per capita is expected to continue
growing globally over the coming decades. However, the pace of convergence between regions is expected
to remain uneven. Some developing regions are projected to experience faster growth, while others are
expected to show limited progress in narrowing productivity gaps relative to advanced economies.

These dynamics underline the need for policy approaches that explicitly address structural inequalities in
industrial development and support productive transformation in low-income economies.
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Industrialization challenges in low-income economies

Achieving SDG 9 requires addressing the structural conditions faced by low-income countries, particularly
LDCs. Many of these economies are characterized by large informal sectors, limited industrial capabilities and
weak innovation systems. In several countries, informal economic activities account for most of the
employment and a significant share of economic output. These realities complicate traditional industrial
policy approaches that assume a predominantly formal industrial sector.

Industrial development strategies therefore need to account for the central role of informal economic activity.
Informal enterprises and household-based production systems provide livelihoods for large segments of the
population and represent a significant component of existing productive capacity. Policies that ignore this
economic base risk overlooking important opportunities for bottom-up industrial development.

A potential pathway involves using existing informal economic structures as a starting point for industrial
upgrading. This approach requires improving access to infrastructure, training, financial services and market
linkages in order to raise productivity and gradually support transitions toward more formalized and higher-
value activities. Shared facilities, training centers and industrial support services located near market access
points were identified as mechanisms that can support such upgrading processes.

Industrial policy strategies in low-income countries must therefore balance two complementary objectives:
strengthening existing local productive activities while also developing new industrial capabilities that can
compete in higher-value segments of global markets.

Opportunities and risks associated with global industrial restructuring

Global industrial restructuring is creating both opportunities and risks for developing economies. The
transition toward greener industrial production and the expansion of clean energy technologies are
generating increased global demand for critical minerals and raw materials. Many developing countries
possess significant reserves of these resources, creating potential opportunities for industrial development.

At the same time, global demand for natural resources may lock resource-rich economies into upstream, low-
value activities if domestic industrial capabilities remain limited. Extractive industries often generate limited
domestic linkages unless deliberate policy measures are implemented to strengthen supplier industries,
develop skills and promote value addition within domestic economies.

Industrial relocation associated with environmental regulation and cost pressures also presents both
opportunities and challenges. Some industrial activities are moving from advanced economies to locations
where production costs are lower and regulatory frameworks differ. Without appropriate policies, such
relocation may simply transfer environmentally intensive production to developing countries without
generating sustainable development benefits.

Industrial policies must therefore focus on capturing the benefits of global industrial restructuring by
negotiating stronger domestic linkages, supporting supplier development and ensuring that industrial
relocation contributes to technological upgrading and capacity-building.

Integrating industrial policy with innovation and science policy

Effective industrial development requires stronger integration between industrial policy and science,
technology and innovation policy. In many countries, these policy domains remain institutionally separated
and are implemented by different government bodies. This institutional fragmentation reduces policy
coherence and limits the ability to align industrial development strategies with innovation ecosystems.
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Mission-oriented approaches to R&D were identified as an effective mechanism for aligning innovation
systems with broader development goals. Public research investments can play an important role in
supporting national development priorities when they are designed around clearly defined social and
economic missions.

Experience from industrializing economies shows that mission-driven innovation strategies can maximize the
impact of limited public resources by coordinating research efforts toward specific development objectives.
This approach requires institutional mechanisms that align research funding, policy incentives and innovation
governance with broader economic strategies.

Innovation systems must also adopt more human-centered approaches to technological development.
Building and deploying human capital is essential for sustaining technological progress and industrial
competitiveness. Investments in education, skills development and mobility of scientific talent are therefore
central components of sustainable industrialization strategies.

Data, knowledge systems and technological inclusion

The rapid advancement of Al and other digital technologies is transforming innovation systems and industrial
production. However, the benefits of these technologies depend heavily on access to data, computing
resources and scientific knowledge systems.

Current global data ecosystems exhibit significant imbalances. Many digital technologies rely on datasets that
are heavily concentrated in specific linguistic and geographic contexts. This imbalance risks reinforcing
technological dependence and limiting the ability of developing countries to shape emerging technologies
according to their own development needs.

Addressing these challenges requires strengthening local data ecosystems, investing in underrepresented
languages and supporting open data infrastructures that enable broader participation in global knowledge
systems. Enhancing local scientific capacity and data governance mechanisms can help ensure that
technological innovation contributes to inclusive development rather than reinforcing global inequalities.

Quality infrastructure and standards as enablers of industrial development

Quality infrastructure systems, including standards, metrology, accreditation and certification, were identified
as essential components of modern industrial ecosystems. Standards provide practical guidance for
implementing best practices in areas such as innovation management, climate adaptation, sustainable
finance and governance. These frameworks can support firms in adopting more efficient production
processes, integrating sustainability considerations and scaling industrial activities. Standards also facilitate
interoperability across markets and supply chains, enabling firms to participate in international trade and
value chains.

However, quality infrastructure systems often primarily serve formal sectors of the economy. Informal
enterprises frequently lack access to standardization frameworks and certification systems. Bridging this gap
may require the development of simplified or tiered quality infrastructure mechanisms that enable informal
enterprises to progressively upgrade their capabilities and integrate into formal markets.

Financing, private sector participation and industrial ecosystems

Private sector engagement was emphasized as a critical component of successful industrial policy strategies.
Industrial development requires sustained investment, technology deployment and operational expertise
that are largely concentrated within private firms.
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Effective industrial strategies therefore need to involve private sector actors in policy design and
implementation. Collaboration between governments, firms and industry associations can facilitate the
scaling of successful pilot projects and the diffusion of technological solutions.

Access to finance remains a major constraint for many enterprises, particularly small and medium-sized firms.
Large financing gaps continue to limit the ability of firms to invest in productivity-enhancing technologies and
participate in industrial upgrading processes. Addressing these gaps requires improved access to venture
capital, blended finance mechanisms and credit guarantees that support industrial investment.

Industrial ecosystems must also consider the entire value chain rather than focusing only on individual
production activities. In sectors such as agriculture and food processing, productive activities depend on
complementary infrastructure, logistics systems, processing facilities and market access. Developing
integrated production ecosystems can enable local enterprises to move beyond subsistence activities and
build sustainable business models.

Industrial policy, resilience and inclusive development

Industrial policy plays an important role not only in promoting economic growth but also in strengthening
economic resilience. Greater integration into global value chains can create opportunities for industrial
upgrading and export expansion. However, increased global interconnectedness also exposes economies to
external shocks such as financial crises, supply chain disruptions and trade volatility.

Industrial strategies that diversify production structures, strengthen domestic value chains and enhance
economic complexity can improve the ability of economies to absorb external shocks. Countries with more
diversified industrial structures and stronger technological capabilities tend to demonstrate greater resilience
in the face of economic crises.

Inclusiveness was identified as another critical dimension of resilient industrialization. Industrial policies must
ensure that the benefits of industrial development reach broad segments of society, including women, youth
and workers in vulnerable sectors. Employment creation, decent work and workforce participation remain
central objectives of sustainable industrialization.

The transition toward more sustainable and technologically advanced industries must therefore be
accompanied by social dialogue and the active participation of workers and communities. Inclusive industrial
policies that integrate employment objectives, skills development and workforce participation can help
ensure that industrial transformation contributes to broader social progress.

In conclusion, the meeting emphasized that revitalizing industrialization under current global conditions
requires integrated policy approaches that address structural constraints, strengthen innovation systems and
promote inclusive economic participation. Industrial policy must respond to a fragmented global economy
while ensuring that developing countries can capture opportunities associated with technological change and
global industrial restructuring. Achieving SDG 9 will require stronger alignment between industrial policy,
innovation systems, quality infrastructure, financing mechanisms and human capital development.
Strengthening policy capacity, fostering partnerships between governments and industry, and addressing
structural inequalities in the global industrial system were identified as key priorities for accelerating inclusive
and sustainable industrialization in the years leading to 2030.
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c. Session on accelerating green, circular and resilient supply and value chains

The meeting examined how global and regional supply and value chains can be transformed to support low-
carbon, resource-efficient and resilient industrial development while ensuring that developing countries
benefit more equitably from emerging green and circular industries. The discussion addressed structural
transformations linked to the energy transition, circular economy approaches, and new industrial strategies
required to capture value within supply chains.

Supply chain disruption and the need for resilience

Global supply chains are increasingly affected by disruptions stemming from geopolitical tensions, changing
trade patterns, climate impacts and new sustainability regulations. Recent shocks such as the COVID-19
pandemic and shifts in global trade policies demonstrated how quickly global production networks can be
disrupted. Strengthening resilience therefore requires diversification of supply chains and improvements in
competitiveness.

Countries that were able to respond quickly to disruptions often had strong quality infrastructure and
manufacturing capabilities already in place. Existing industrial capacity, regulatory frameworks and technical
standards enabled some economies to rapidly shift production and capture new market opportunities during
supply chain disruptions. These experiences highlight the importance of building foundational industrial
capabilities and institutional infrastructure before crises occur.

Resilience also depends on diversification across sectors and export destinations. Economies with more
diversified industrial structures are better able to adapt when global markets shift or when supply chains are
disrupted.

Beyond the issue of disruptions, discussions explored the potential implications of recent structural changes
in global supply chains - such as re-shoring, nearshoring, and friend-shoring — for developing countries.
Implications appear to strongly depend on geographic location, development status (e.g., LDC, middle-
income), economy size and geographic characteristics (e.g., SIDS, LLDCs).

Critical minerals and the energy transition

The transition toward renewable energy, electric mobility and digital technologies is generating rapidly
increasing demand for critical minerals such as lithium, cobalt, copper, nickel and rare earth elements. These
materials form the foundation of renewable energy technologies, battery systems and digital infrastructure.

Many developing countries hold large reserves of these minerals and therefore occupy strategically important
positions in the emerging energy transition economy. However, the structure of existing value chains remains
highly concentrated. Extraction often takes place in developing countries, while processing, manufacturing
and technological development occur elsewhere. This concentration risks reproducing traditional patterns of
commodity dependence.

Commodity dependence remains a persistent challenge. Many developing economies continue to rely heavily
on exports of primary commodities, exposing them to volatility in commodity prices and limiting broader
structural transformation. Without deliberate industrial policies, the energy transition could reinforce this
pattern by increasing demand for raw materials while leaving value-added manufacturing concentrated in a
small number of countries.
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Evidence from country assessments shows that mineral-rich economies often have limited midstream
processing capacity and almost no downstream manufacturing capabilities. At the same time, backward
linkages - such as supply chains for equipment, machinery, services and technical inputs - remain weak. These
gaps limit the development of broader industrial ecosystems around extractive industries.

Structural barriers to supply-chain upgrading

Transforming resource-based value chains into diversified industrial ecosystems requires overcoming several
structural barriers.

Financial constraints remain a major challenge. Industrial upgrading requires long-term and patient capital
aligned with national development strategies. However, financing mechanisms for such investments remain
limited.

Trade and market barriers also restrict opportunities for diversification. Removing barriers to mineral refining
alone is insufficient if countries cannot access downstream manufacturing sectors or integrate into higher-
value segments of global supply chains.

Capability constraints represent another key challenge. Industrial upgrading requires specialized technical
skills, supplier networks, standards infrastructure and technological learning systems. These capabilities do
not develop automatically and require sustained investment in education, research and industrial institutions.

Governance and coordination barriers further complicate supply chain transformation. Numerous global
initiatives promote responsible sourcing, traceability and sustainability standards, yet these frameworks often
remain disconnected from national industrial development strategies. Effective governance must integrate
sustainability standards with policies that support value addition, industrial diversification and regional
cooperation.

Industrial clusters, ecosystems and value capture

Developing countries can capture greater value from emerging green industries by building integrated
industrial ecosystems rather than relying solely on extractive activities. Industrial clusters and manufacturing
hubs can link resource extraction with refining, processing, manufacturing and recycling activities. Such
clusters enable shared infrastructure, shared skills development and stronger local supply chains.

Cluster approaches reduce investment risks by enabling multiple industries to share infrastructure such as
hydrogen pipelines, carbon capture networks or industrial processing facilities. By coordinating infrastructure
development and industrial activities, clusters can create economies of scale and stimulate further
investment.

Linking resource extraction to domestic manufacturing can significantly increase economic value creation. For
example, linking lithium extraction to battery manufacturing and recycling activities can create integrated
industrial hubs that generate employment, technological learning and innovation.

Circular economy and resource efficiency

The transition toward circular economy models represents a key pathway for reducing environmental impacts
while strengthening industrial competitiveness. Current global economic systems rely heavily on linear
production models in which resources are extracted, used and discarded. However, resource consumption
has grown rapidly over recent decades, while improvements in resource productivity have been
comparatively modest.
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The circular economy aims to decouple economic development from resource consumption by promoting
resource efficiency, reuse, repair, remanufacturing and recycling. Circular innovation focuses on extending the
lifetime of materials, maintaining materials in productive use and minimizing waste generation.

Circular transformation requires a shift from value chains focused on throughput and value addition toward
systems that emphasize value retention, efficiency and long-term resource productivity. In this context,
traditional linear value chains evolve into more complex value networks in which materials circulate through
multiple cycles of use.

While recycling plays an important role, it represents only one component of circular systems. Effective
circular economies require broader innovation across production processes, business models and industrial
systems.

Standards, traceability and inclusion

Traceability systems and sustainability standards are increasingly shaping global supply chains, particularly in
sectors such as critical minerals, textiles and agricultural commodities. These frameworks aim to ensure
responsible sourcing, environmental sustainability and transparency in supply chains.

However, complex regulatory and reporting requirements may create barriers for SMEs and producers in
developing countries. High compliance costs, complex data requirements and stringent certification processes
risk excluding smaller producers from global markets.

Inclusive traceability systems therefore need to be designed in ways that are accessible and scalable.
Simplified reporting frameworks, tiered standards and digital tools can help ensure that smaller enterprises
are able to participate in emerging sustainable supply chains.

Technology adoption and local capability development

Technological solutions must be adapted to local contexts in order to succeed. Technologies that are poorly
suited to local economic conditions or institutional environments often fail to achieve adoption. Successful
technology transfer requires alignment with local capabilities, infrastructure and policy frameworks.

Accessible digital technologies and small-scale innovations can provide important opportunities for local
industrial development. Simple technologies, such as small agricultural engines or digital decision-support
tools, can stimulate local manufacturing capabilities, maintenance services and new business activities.

Local innovation ecosystems that involve farmers, small enterprises, researchers and governments can
support technology diffusion and industrial development. Collaborative policy processes that bring together
diverse stakeholders help identify constraints and design solutions tailored to national contexts.

Financing, markets and policy incentives

Large financing gaps remain a major constraint for transforming supply chains toward sustainability. Public
finance alone cannot close these gaps. Market transformation therefore requires policies that reduce
investment risks and create incentives for private capital.

Fiscal instruments, regulatory frameworks and targeted innovation policies can help stimulate investment in
circular technologies and resource-efficient production systems. Innovation policy plays a particularly
important role in supporting mission-driven research and development that accelerates the transition toward
circular industrial systems.
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Industrial policy also needs to evolve to reflect the transition from linear resource flows toward stock-based
economic systems built around durable infrastructure, production assets and sustainable resource
management.

Risks of exclusion and unequal participation

The transition toward green and circular supply chains carries risks of new forms of exclusion. Increasing
requirements related to sustainability standards, traceability systems and data reporting may create barriers
for producers in developing countries. Without appropriate support, these requirements could reinforce
existing inequalities within global supply chains.

There is also a risk that resource-rich economies remain trapped in upstream extractive activities without
developing downstream manufacturing capabilities. Avoiding this outcome requires policies that promote
domestic value addition, technology transfer and industrial diversification.

Waste management and circular value chains

Circular supply chains depend on effective systems for collecting and processing waste streams. In many
sectors, waste management systems remain weak or informal. For example, large volumes of textile waste
and electronic waste are exported from developed economies to developing countries where recycling
systems remain informal and poorly regulated.

Transforming waste streams into viable circular value chains requires upgrading recycling systems into formal
industrial activities supported by infrastructure, financing and technical capabilities. Policy frameworks can
help create markets for recycled materials and support the development of recycling hubs in strategic
locations.

Data, information and decision-making

Reliable data and information are essential for enabling governments to participate effectively in emerging
supply chains. Many governments lack detailed knowledge about the economic value of their natural
resources, the infrastructure requirements of industrial development or the strategic options available for
value chain upgrading.

Improving access to data and analytical tools can strengthen governments’ negotiating positions with
investors and support more strategic industrial policy decisions. Better information can also facilitate regional
cooperation and the development of shared infrastructure among neighboring countries.

In conclusion, the meeting emphasized that transforming supply chains toward green, circular and resilient
models requires systemic change across multiple dimensions of industrial policy, innovation systems,
financing mechanisms and governance frameworks.

Achieving these transformations requires moving beyond linear extraction-based development models
toward integrated industrial ecosystems that combine resource extraction, manufacturing, innovation and
recycling.

Effective transformation also requires bridging the gap between policy ambitions and practical
implementation. Strengthening information systems, building local capabilities and aligning industrial policy
with sustainability objectives were identified as key priorities for enabling developing countries to participate
more fully and equitably in emerging global supply chains.
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d. Session on digital and Al transformation for inclusive and sustainable industrial development

The meeting examined how digital technologies and Al can support inclusive and sustainable industrial
development while avoiding the emergence of new technological divides. The discussion addressed the role
of Al in industrial production, the importance of digital infrastructure and data governance, and the need for
stronger institutional and human capacities to ensure that digital transformation contributes to sustainable
development outcomes.

Digitalization and Al as drivers of industrial transformation

Al and digital technologies are increasingly recognized as central enablers of progress toward SDG 9. Advances
in Al and data systems are accelerating technological change across sectors, transforming industrial processes,
supply chains and service delivery. Al-driven systems are expanding the capacity to optimize production,
improve efficiency and support innovation in manufacturing and infrastructure systems.

The current technological transformation builds on earlier industrial revolutions that were driven by steam
power, electricity and computing. Al and data systems are now enabling a new phase of industrial
transformation characterized by the rapid scaling of intelligence and data-driven decision-making. These
technologies have the potential to accelerate progress across many Sustainable Development Goals,
particularly where digital solutions enhance productivity, resource efficiency and service delivery.

However, digital transformation is occurring in a context of significant global disparities. While investment in
Al is expanding rapidly, large segments of the global population remain offline or lack access to digital
infrastructure. Bridging this digital divide remains a central challenge for achieving inclusive digital
transformation.

Applications of Al in manufacturing and industrial systems

Al is already widely applied in manufacturing and industrial systems. Al technologies can support
improvements in production processes, customer interaction, logistics and operational management. Within
manufacturing environments, Al enables predictive maintenance systems that anticipate equipment failures
and reduce unplanned downtime. These technologies allow firms to improve plant efficiency, reduce
operational costs and increase reliability in industrial operations.

Al systems also support predictive quality control by identifying potential defects in production processes
before they occur. This reduces waste and increases productivity while also contributing to more sustainable
industrial production. Similarly, Al-based energy management systems can optimize energy consumption in
industrial facilities, lowering operational costs and reducing carbon emissions.

These applications illustrate that Al in industrial contexts extends beyond large-scale data centers or advanced
language models. Many industrial Al applications rely on smaller-scale computing systems integrated directly
with machines and production equipment. As a result, Al deployment in industry often involves practical
integration between software systems, industrial machinery and production processes.

Skills development and human capacity

Human skills and institutional capacity were repeatedly identified as critical enablers of successful digital
transformation. Implementing Al in industrial environments requires practical knowledge that combines
technical understanding of algorithms with hands-on experience in manufacturing systems and industrial
equipment. Al deployment therefore requires multidisciplinary skills that integrate engineering, data science
and operational expertise.
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Developing these capabilities requires new approaches to education and workforce training. Practical learning
models that combine theoretical knowledge with hands-on experience were identified as particularly
effective. Apprenticeship models, dual education systems and applied training programs allow learners to
develop both technical expertise and practical experience in applying digital technologies to industrial
environments.

Global initiatives aimed at strengthening skills development are expanding rapidly. Programs such as
international skills competitions and dedicated training initiatives are helping to build Al-related
competencies in manufacturing and industrial systems. Training centers and innovation hubs that allow
practitioners to experiment with Al technologies in realistic production environments are also emerging as
important platforms for knowledge transfer and technological learning.

Education, mindset and inclusion in digital transformation

The discussion emphasized that digital transformation requires not only technical skills but also broader
innovation mindsets. Educational models that encourage problem-solving, experimentation and collaboration
can help individuals develop the confidence and capabilities needed to engage with emerging technologies.

Effective learning environments often combine exposure to role models, experiential learning opportunities
and mentorship networks that support learners as they tackle complex problems. Collaborative learning
approaches—such as team-based innovation challenges—allow learners to apply digital technologies to real-
world problems while developing entrepreneurial and creative skills.

Inclusive access to such educational opportunities remains a major challenge. Women and marginalized
groups often face barriers to participating in technology-related fields, increasing the risk that digital
transformation may reinforce existing inequalities. Without deliberate policy interventions, the rapid
adoption of Al technologies may disproportionately benefit those who already possess digital skills and access
to technology.

The transformation of labor markets further intensifies these challenges. Many jobs, particularly in service
sectors where women are heavily represented, are vulnerable to automation and technological displacement.
Expanding access to digital education and lifelong learning opportunities is therefore essential for ensuring
that workers can adapt to rapidly evolving labor markets.

Uneven global capabilities in digital technologies

Significant disparities exist across countries in the ability to adopt and develop Al technologies. Middle-
income economies often possess pockets of technological capability but face structural constraints that limit
their capacity to scale digital innovation. These constraints include limited data infrastructure, insufficient
computational resources and uneven distribution of digital skills across sectors.

Access to high-quality data is a central component of Al development. In some countries, investments in
computing infrastructure have outpaced the development of data ecosystems capable of supplying the
information required for advanced analytics. Without locally generated datasets, countries may rely on
external data sources that may not reflect local conditions or priorities.

The global digital economy is also characterized by a high degree of concentration. A small number of large
technology firms dominate key digital platforms and infrastructure services that underpin Al development.
This concentration can limit the capacity of smaller economies to develop independent digital ecosystems
and may reinforce technological dependence on a few global providers.
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Public sector capacity represents another area of concern. Many governments lack sufficient expertise to
regulate emerging technologies or to design effective digital strategies. Highly skilled Al specialists often work
in private sector companies rather than public institutions, creating capability gaps in public governance
systems responsible for overseeing digital transformation.

Infrastructure and energy requirements

Digital transformation depends on reliable physical infrastructure, particularly energy systems and
telecommunications networks. In many developing regions, basic infrastructure gaps continue to constrain
digital adoption. Large populations remain without reliable access to electricity, making the deployment of
advanced digital technologies difficult.

The rapid growth of digital technologies also has implications for energy demand. Data centers, computational
infrastructure and digital networks require significant energy resources. As digitalization expands, managing
the environmental and energy implications of digital systems will become increasingly important for
sustainable development strategies.

At the same time, digital technologies can support energy transitions by improving system efficiency and
enabling more sophisticated management of energy networks. Applications such as geospatial analytics,
smart grids and digital monitoring systems can enhance renewable energy deployment and improve the
resilience of energy systems.

Data governance, sovereignty and ethical considerations

Data governance and ownership emerged as central policy issues in the digital economy. Control over data
resources and digital infrastructure influences the capacity of countries to participate in Al development and
benefit from digital innovation.

Many digital technologies rely on data collected across multiple jurisdictions, raising questions about data
sovereignty, ownership and governance. Countries lacking domestic data infrastructure may remain
dependent on external data systems and global technology platforms. Strengthening national data
governance frameworks is therefore an important component of digital development strategies.

Ethical considerations were also emphasized as central to responsible Al deployment. Al systems can produce
biased or harmful outcomes if training data or algorithms reflect existing social inequalities. Ensuring
transparency, accountability and fairness in Al systems requires appropriate regulatory frameworks, ethical
guidelines and institutional oversight.

Digital transformation also raises concerns about safety and protection in online environments. Expanding
connectivity can expose users—particularly children and vulnerable populations—to new risks such as
exploitation, misinformation and digital abuse. Addressing these challenges requires integrating digital safety,
rights protections and responsible technology design into digital development strategies.

Measuring progress in digital transformation

Existing SDG indicators often measure digital progress primarily through connectivity indicators such as
Internet access. However, connectivity alone does not capture the broader impacts of digital transformation
on productivity, innovation or inclusion.

More comprehensive measurement frameworks are needed to assess how digital technologies are used in
industrial systems, how they contribute to economic development and whether their benefits are distributed
equitably. Monitoring systems must also capture disparities across regions, sectors and social groups.
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In conclusion, the discussion emphasized that digitalization and Al offer powerful tools for advancing inclusive
and sustainable industrial development. At the same time, these technologies introduce new risks of
inequality, technological dependence and environmental pressures. Ensuring that digital transformation
contributes to SDG 9 requires integrated strategies that combine investments in digital infrastructure, skills
development, institutional capacity and responsible governance frameworks. Strengthening international
cooperation, promoting inclusive digital ecosystems and expanding access to digital capabilities will be
essential for ensuring that the benefits of Al and digital technologies are broadly shared across countries and
communities.

e. Session on means of implementation: financing and sustainable investment for SDG 9

The meeting examined how financing and investment frameworks can support progress toward SDG 9 by
mobilizing capital for resilient infrastructure, sustainable industrialization and innovation. The discussion
emphasized the scale of financing needs, the importance of aligning financial flows with development
objectives, and the role of both public and private actors in building effective financing ecosystems.

The scale and urgency of financing for SDG 9

Achieving SDG 9 requires mobilizing large volumes of capital to address infrastructure gaps, support industrial
transformation and finance innovation. Infrastructure investment alone requires trillions of dollars globally to
meet demands related to energy systems, transport networks, water systems and digital infrastructure. Public
resources alone are insufficient to meet these needs due to fiscal constraints, elevated public debt levels and
competing demands on government budgets.

At the same time, global capital markets contain significant financial resources that could potentially be
mobilized for development investments. The challenge is therefore not simply the availability of capital, but
the alignment of financial flows with development objectives and the creation of investment structures that
allow capital to flow into productive sectors in developing economies.

Recent trends highlight growing financing challenges. Global foreign direct investment declined significantly
in recent years, while investment flows into SDG-relevant sectors such as infrastructure, energy and water
have fallen sharply. Least developed countries continue to attract only a small share of global investment
flows, reflecting persistent structural barriers to investment.

These trends underscore the need for new approaches to mobilizing finance and improving the effectiveness
of existing financing mechanisms.

Aligning financing with development objectives

Financing for SDG 9 must be guided by clear development objectives. Industrialization and infrastructure
investment are expected to contribute to poverty reduction, job creation and environmental sustainability.
Financing decisions must therefore prioritize projects that support productive transformation, strengthen
local capabilities and contribute to sustainable economic development.

Productivity growth remains a central challenge in many developing economies. Limited structural
transformation and low productivity levels continue to constrain economic convergence between developing
and advanced economies. Financing strategies must therefore support investments that build productive
capabilities, foster technological upgrading and strengthen economic diversification.

This requires capital that is both patient and purpose driven. Investment must support long-term
development goals rather than short-term financial returns alone. Effective financing frameworks therefore
require a combination of public and private capital aligned around shared development objectives.
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Public finance constraints and policy challenges

Public finance plays a central role in supporting infrastructure and industrial policy, but many developing
countries face significant fiscal constraints. In several regions, government revenues remain relatively low
compared with advanced economies, limiting the ability of governments to finance large-scale development
investments.

In Latin America, for example, total investment levels remain significantly below those observed in emerging
Asian economies. Tax revenues are comparatively low, while public debt servicing absorbs a growing share of
government budgets. In some countries, debt servicing expenditures exceed spending on key sectors such as
education or health.

Public expenditure patterns also constrain development financing. A large share of government spending is
devoted to current expenditures rather than capital investment. This reduces the resources available for
industrial policies, infrastructure projects and innovation initiatives.

Institutional challenges further complicate policy implementation. Industrial policy initiatives are often
fragmented across numerous government agencies, limiting coordination and reducing policy effectiveness.
At the same time, funding allocated to industrial development policies in low-income economies remains
relatively small compared with levels observed in advanced economies.

Addressing these challenges requires reforms that strengthen fiscal capacity, improve public spending
efficiency and enhance coordination across policy institutions.

Mobilizing private capital for development

Private sector investment plays a crucial role in financing infrastructure, industrial development and
innovation. In many developing economies, the private sector accounts for the majority of employment and
represents an essential driver of economic growth. Mobilizing private investment is therefore critical for
achieving SDG 9 objectives.

Private capital exists at scale globally, but investors often perceive developing markets as high-risk
environments. Regulatory uncertainty, weak institutions and limited project preparation capacity increase
perceived risks and discourage investment. Strengthening governance frameworks, improving regulatory
transparency and building institutional capacity can help reduce these risks and attract investment.

Infrastructure systems play a particularly important role in enabling private sector development. Reliable
energy supply, efficient transport networks, digital connectivity and modern logistics systems are essential for
enabling firms to operate competitively. Investments in infrastructure therefore have broad spillover effects
that support industrial development and job creation.

Investment policy reforms can also help improve the investment environment. Several countries are
introducing digital government services, investment facilitation reforms and regulatory modernization efforts
aimed at reducing barriers to investment and improving investor confidence.

Financing productive transformation and industrial development

Financing industrial development requires investment in sectors that generate employment and support
economic diversification. Infrastructure, agriculture, tourism, healthcare and manufacturing sectors were
identified as closely interlinked areas with strong potential to generate employment and stimulate economic
growth.
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Industrialization is closely linked to broader economic ecosystems. Successful industrial development
depends on supporting systems such as logistics networks, energy supply, skills development and innovation
ecosystems. Financing strategies must therefore consider these systems as interconnected elements rather
than isolated investment opportunities.

SMEs play a central role in industrial development but often face severe financing constraints. Many
developing economies lack financing mechanisms capable of supporting firms during early stages of growth.
This “missing middle” between microfinance and large-scale commercial finance represents a major
structural barrier to industrial development.

Bridging this gap requires financing instruments capable of supporting SMEs as they scale from small
enterprises into industrial firms. Early-stage equity financing, patient capital and blended finance mechanisms
can play important roles in supporting this transition.

The role of blended finance and catalytic capital

Blended finance mechanisms were highlighted as important tools for mobilizing private capital in high-risk
environments. These mechanisms combine public and concessional financing with private investment in
order to reduce risks and improve investment viability.

Catalytic capital plays a particularly important role in early-stage industrial investments. Small equity
investments can unlock larger financing flows by demonstrating the viability of business models and attracting
additional investors. In some cases, relatively small initial investments have enabled companies to expand
significantly and attract large-scale financing for industrial expansion.

However, financing early-stage industrial enterprises often involves high transaction costs and significant risks.
Due diligence processes, project preparation costs and uncertain market conditions can discourage private
investors from entering these markets. Blended finance structures can help mitigate these challenges by
providing technical assistance, covering part of transaction costs and absorbing early-stage risks.

Patient capital is also critical for industrial investments. Industrial projects often require long development
timelines, particularly when establishing production facilities, building supply chains and reaching operational
scale. Short investment cycles typical of private equity markets are often incompatible with these long-term
industrial development processes.

Infrastructure financing challenges in Africa

Infrastructure investment plays a particularly important role in supporting economic transformation in Africa.
Infrastructure deficits remain significant across the continent, particularly in energy systems, transport
networks and digital connectivity.

Estimates suggest that African countries would need to invest approximately $155 billion annually in
infrastructure to reach levels comparable with other emerging economies. Current investment levels remain
substantially below this threshold, leaving a large financing gap.

Energy infrastructure represents one of the most urgent priorities. Frequent power outages and unreliable
electricity supply impose significant costs on businesses, reducing productivity and limiting industrial growth.
At the same time, Africa possesses significant renewable energy potential that remains largely untapped.
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High capital costs represent a major barrier to infrastructure investment in Africa. Perceived investment risks
increase financing costs, making infrastructure projects more expensive than in other regions. Strengthening
project preparation capacity, improving governance and reducing risk perceptions could help attract greater
private investment.

Institutional investors such as pension funds represent another potential source of financing. Although
pension funds manage significant financial assets, only a small share of these assets is currently invested in
infrastructure or productive sectors in developing economies.

Expanding the financing ecosystem

Expanding financing for SDG 9 requires recognizing a wider range of financial actors and mechanisms beyond
traditional development finance institutions. Private equity investors, institutional investors and local capital
markets can play larger roles in financing development projects when appropriate risk-sharing mechanisms
and regulatory frameworks are in place.

Informal sectors and service sectors also play increasingly important roles in many economies and should be
considered within broader investment frameworks. Economic structures in many countries are shifting
toward service-based activities, requiring updated approaches to financing development strategies.

Investment strategies should therefore reflect evolving economic structures and identify new financing
mechanisms capable of supporting innovation, entrepreneurship and emerging industries.

Measurement and effectiveness of investment

A recurring theme in the discussion was the need to shift attention from the volume of investment toward
the effectiveness of investment. Measuring success solely by the amount of capital mobilized provides an
incomplete picture of development impact.

Investment effectiveness should instead be assessed through outcomes such as job creation, technological
upgrading, productivity improvements and environmental sustainability. Monitoring frameworks should
capture how investments contribute to long-term development objectives rather than focusing only on
financial flows.

In conclusion, financing SDG 9 requires coordinated efforts across governments, development finance
institutions, private investors and local entrepreneurs. Mobilizing sufficient capital is necessary but not
sufficient; investment must also be aligned with development priorities and structured to support long-term
economic transformation. Achieving this objective requires integrated financing ecosystems that combine
public finance, private investment, blended finance mechanisms and institutional reforms. Strengthening
project preparation capacity, improving governance frameworks and expanding access to patient capital will
be critical steps in mobilizing sustainable investment for infrastructure, industrialization and innovation.
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4. Policy recommendations to drive transformation, maximize synergies, and
mitigate trade-offs

The meeting highlighted that progress toward SDG 9 remains uneven and that accelerating implementation
requires integrated policy approaches addressing infrastructure, industrial capabilities, innovation systems,
financing mechanisms and international cooperation simultaneously. Particular attention was given to the
structural constraints faced by small enterprises and informal economic actors, which represent a large share
of employment and productive activity in many developing economies. Accelerating progress on SDG 9 will
therefore require policy approaches that strengthen productive capabilities while enabling SMEs and informal
enterprises to progressively upgrade, formalize and integrate into higher-value industrial ecosystems.

Box: Overview of policy recommendations proposed in the Expert Group Meeting on SDG 9:

Strengthen mission-oriented, adaptive industrial policy

Create predictable and inclusive regulatory environments

Mobilize and align financing for structural transformation

Build integrated industrial ecosystems and value chains

Invest in resilient and enabling infrastructure systems

Treat data, digital and information systems as strategic infrastructure

Strengthen workforce skills, innovation systems and technology diffusion

Adopt systems-based approaches to guide industrial and infrastructure transformation
Promote inclusive industrialization through regional cooperation and social inclusion

Do thD Qo0 T

a. Strengthen mission-oriented, adaptive industrial policy

Rationale: Industrial policy should play a central role in structural transformation while remaining adaptive to
changing global conditions. Recently, industrial policy has re-emerged as a central instrument of economic
strategy across both developed and developing economies. Industrial policy is increasingly linked to climate
transitions, economic security, technological competition and supply-chain resilience. At the same time, large
disparities persist in productive capabilities across regions, with many developing economies remaining
underrepresented in global manufacturing output relative to their population size. Achieving inclusive and
sustainable industrialization therefore requires mission-oriented industrial strategies that build domestic
productive capabilities, align with climate and energy transitions and support technological upgrading within
coherent national policy frameworks.

Key actions include:
e Emphasizing the intersection of industrial policy and energy security

e Integrating industrial policy priorities into Nationally Determined Contributions (NDCs) under the
Paris Agreement.

e Aligning national industrial strategies with climate, trade, investment and energy policy frameworks.
Integrate industrial strategies, policies, and experts into climate and climate—trade dialogues
(UNFCCC, WTO) to ensure coherence between decarbonization and competitiveness

e Ensuring industrial policies remain trade-neutral, focusing on internal resilience and productive
capacity
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e  Prioritizing industrial policies that build domestic productive capabilities and industrial ecosystems,
rather than focusing exclusively on individual technologies or sectors.

e Strengthening national policy capacity to design, implement and experiment with adaptive industrial
policy approaches, including mechanisms to mobilize private investment

e Encouraging multi-stakeholder participation in the formulation and implementation of industrial
strategies.

e Designing industrial policy frameworks that ensure industrial relocation and foreign investment
contribute to domestic technological upgrading, supplier development and local value creation,
particularly in sectors associated with the green and digital transitions.

b. Create predictable and inclusive regulatory environments

Rationale: Stable policy frameworks are essential to mobilize investment and support productive
transformation. Fragmented regulatory environments, policy uncertainty and administrative complexity
remain major obstacles to industrial investment and enterprise growth in many countries. These constraints
particularly affect SMEs and firms operating in informal or semi-formal economic sectors which often face
difficulties navigating regulatory systems or complying with complex standards. At the same time, industrial
transformation associated with green and digital transitions is generating new policy challenges that require
transparent regulatory frameworks and inclusive policy processes. Predictable and inclusive regulatory
environments are therefore essential to mobilising long-term investment and ensuring that structural
transformation benefits a broad range of economic actors.

Key actions include:

e Ensuring policy certainty and regulatory predictability, in order to attract long-term private
investment.

e Introducing smart and simplified regulatory and standards-based frameworks that facilitate SME
growth and support the gradual transition from informal to formal economic activity.

e Embedding social dialogue and stakeholder participation in policy design processes, including
employees and employers, moving towards evidence-based policy co-designed with social partners.

e Conducting SME impact assessments in regulatory design.

e Developing graduated regulatory and compliance frameworks that allow SMEs, microenterprises and
informal firms to progressively transition toward formal economic participation (ensuring digital and
industrial transitions do not outpace the technical and financial capacity of firms).

e Expanding simplified business registration systems, digital licensing platforms and tailored tax
regimes that reduce barriers to enterprise formalization.

¢. Mobilize and align financing for structural transformation

Rationale: Achieving SDG 9 requires integrated financing systems that support industrial development across
the full enterprise lifecycle. Financing constraints are some of the most significant barriers to progress across
SDG 9 targets. Infrastructure investment needs remain extremely large, while fiscal pressures and rising debt
burdens limit public investment capacity in many developing economies. At the same time, access to finance
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remains limited for many enterprises, particularly SMEs, with only about one third of small manufacturing

firms globally reporting access to loans or credit lines.

Key actions include:

d.

Moving from fragmented financing instruments toward integrated financing architectures linking
industrial policy, SME development and innovation ecosystems.

Expanding patient capital, blended finance mechanisms and long-tenor financing instruments.

Addressing the SME “missing middle” through financing continuums that support firms from start-up
to industrial scaling.

Protecting concessional finance and ODA for LDCs and SIDS.
Strengthening financial literacy and institutional capacity.
Enhancing policy coherence across trade, development and climate finance frameworks.

Expanding inclusive financial systems serving microenterprises and informal firms, including credit
guarantees, digital financial services and alternative lending mechanisms.

Consider business’s digital footprint and transactional data as bankable assets, by using digital public
infrastructure and alternative credit scoring.

Build integrated industrial ecosystems and value chains

Rationale: Industrial transformation requires coordinated development of infrastructure, production systems

and innovation networks. Industrial development rarely succeeds through isolated investments or individual

projects. Sustainable industrial transformation requires integrated industrial ecosystems that connect

infrastructure systems, supplier networks, research institutions, skills development systems and innovation

platforms.

Key actions include:

Promoting industrial clusters and manufacturing ecosystems rather than isolated industrial projects.
Linking critical mineral extraction with midstream processing and downstream manufacturing.

Supporting inclusive green and digital value chains through technical assistance enabling SMEs to
comply with ESG and traceability standards. Promote data-light compliance systems accessible to
SMEs.

Promoting circular economy systems, including industrial symbiosis, resource efficiency and material

reuse.
Ensuring digital traceability systems safeguard data sovereignty and enable equitable benefit-sharing.

Supporting supplier development programmes that integrate SMEs and informal enterprises into
industrial value chains, including through shared production facilities and cluster-based training
centres.

Strengthening national quality infrastructure systems (standards, metrology, accreditation and
certification) to support technological upgrading and participation in international markets.

Developing tiered or simplified standards frameworks that enable SMEs and smaller producers to
progressively comply with international sustainability and quality requirements.
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e Supporting the development of formal recycling and resource recovery industries, including
infrastructure for waste collection, processing and secondary materials markets.

e. Investin resilient and enabling infrastructure systems

Rationale: Infrastructure planning must integrate resilience, sustainability and enabling systems to support
industrial development. Infrastructure gaps remain a major constraint on industrial development, particularly
in energy systems, transport networks and digital connectivity. Climate-related disasters are damaging
infrastructure faster than it can be rebuilt in several regions, while unreliable infrastructure systems impose
significant costs on firms.

Key actions include:
e Shifting from reactive disaster response toward risk-informed infrastructure investment and planning.

e Integrating climate and disaster risk screening into public financial management and infrastructure
appraisal systems.

e Applying multi-hazard risk analysis and resilience standards in project design.

e Prioritizing the rehabilitation and upgrading of existing infrastructure assets alongside new
investments.

e Ensuring that enabling infrastructure, including energy systems, water security, transport networks
and digital connectivity, supports productive sectors and industrial ecosystems.

e Ensuring that infrastructure investment strategies are aligned with national industrial development
priorities and regional value-chain strategies.

f. Treat data, digital and information systems as strategic infrastructure

Rationale: Digital public infrastructure and data systems are fundamental enablers of modern industrial
development. Digitalization and Al are rapidly transforming industrial production, innovation systems and
global value chains. However, large segments of the global population remain without reliable access to digital
infrastructure, and many countries lack the data ecosystems required to support advanced digital
technologies.

Key actions include:

e Recognizing digital public infrastructure, geospatial systems and Earth-observation capabilities as
core public goods.

e Strengthening national data governance frameworks.

e Modernizing SDG 9 monitoring systems to capture subnational disparities and industrial performance
and to meaningfully include employee and employer organisations in VNR labs and national reporting
cycles.

e Reducing information asymmetries in areas such as mineral negotiations and infrastructure
investment through open data tools and modelling platforms.

e Combining official statistics with alternative and innovative data sources to address persistent SDG
data gaps. Also consider private sector data on industrial resilience and labour market trends.
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e Strengthening analytical capacity and data systems for natural resource governance, including tools
supporting strategic mineral value-chain planning and negotiations with investors.

g. Strengthen workforce skills, innovation systems and technology diffusion

Rationale: Industrial transformation depends on human capital, research systems and innovation ecosystems.
Industrial transformation depends fundamentally on human capital and innovation ecosystems. Although
global research capacity has expanded significantly in recent decades, major disparities remain in the
distribution of research funding, technological capabilities and industry—research collaboration.

Key actions include:

e Embedding workforce training and upskilling requirements within major technology and Al
procurement contracts.

e Investing in research collaboration, applied R&D programmes and industry-academia partnerships.

e lLaunching national programmes supporting digital and Al applications addressing local industrial
challenges.

e Promoting high-quality apprenticeship systems, co-designed vocational training, and workforce
capability-building initiatives (aligned with ILO Recommendation 208) as tool for industrial upgrading.

e Supporting entrepreneurship and SME innovation ecosystems, including incubators and applied
research institutions.

e Expanding technology extension services and innovation support programmes that help SMEs adopt
digital technologies and resource-efficient production processes.

h. Adopt systems-based approaches to guide industrial and infrastructure transformation

Rationale: Accelerating progress toward SDG 9 requires coordinated transformation of the systems that
underpin infrastructure, industrial production and innovation. These systems involve interconnected
technologies, infrastructure, institutions and markets that often create path dependencies and slow the
adoption of sustainable solutions. Systems-based transition approaches combine evidence-based system
analysis with stakeholder-driven experimentation to identify barriers, test solutions and guide long-term
transformation pathways. Integrated modelling tools, digital platforms and collaborative innovation
environments can help align industrial policy, infrastructure investment, innovation systems and financing
strategies within coherent transition pathways.

Key actions include:

¢ Developing national transition roadmaps for industrial and infrastructure systems that integrate
industrial policy, climate strategies and innovation agendas.

e Strengthening integrated modelling tools, digital twins and data platforms to support scenario
analysis and long-term planning.

e Improving national data infrastructures, including geospatial, environmental and industrial data
systems.

e Establishing multi-stakeholder innovation platforms or living laboratories where governments, firms
and research institutions can co-design and test new solutions.
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e Supporting pilot and demonstration projects for sustainable manufacturing, circular production
systems and resource-efficient technologies.

¢ Embedding adaptive governance mechanisms, including monitoring, experimentation and learning.

e Building institutional capacity in systems analysis, foresight and participatory policy design.

i. Promote inclusive industrialization through regional cooperation and social inclusion

Rationale: Industrial development must be inclusive and supported by regional collaboration and shared
learning. The discussions emphasized that industrial development must be inclusive and supported by
stronger regional cooperation. Structural constraints—including small domestic markets, limited
infrastructure connectivity and fragmented production systems—continue to limit industrial development
opportunities in many developing regions.

Key actions include:

e Promoting regional integration and cross-border infrastructure corridors for transport, energy and
digital connectivity.

e Harmonizing regulatory frameworks and customs procedures to reduce trade frictions.
e Strengthening South—South cooperation and peer learning in industrial policy and innovation systems.

e Addressing informality through policies that support the productivity upgrading, gradual
formalization and integration of informal enterprises into local and regional value chains.

e Expanding economic opportunities for women, youth and underserved communities through targeted
skills training, improved access to finance and participation in high-growth sectors.

5. Conclusion

The Expert Group Meeting underscored both the urgency and the opportunity of accelerating progress
toward SDG 9 in the years remaining to 2030. Discussions highlighted that resilient infrastructure, inclusive
and sustainable industrialization, and dynamic innovation systems remain fundamental drivers of economic
transformation, productivity growth and sustainable development. At the same time, the global context for
achieving SDG 9 has become increasingly complex, shaped by geopolitical fragmentation, rapid technological
change, climate pressures and evolving development cooperation models. Addressing these challenges
requires integrated policy approaches that strengthen productive capacities, mobilize sustainable investment,
harness digital and green technologies, and expand opportunities for SMEs and informal enterprises to
participate in industrial ecosystems. The meeting emphasized that SDG 9 functions as a critical enabling
pillar—or “production engine”—of the 2030 Agenda, underpinning progress across multiple Sustainable
Development Goals. The insights and policy recommendations emerging from the discussions aim to support
Member States and international partners in accelerating implementation and shaping pathways toward
inclusive, resilient and sustainable industrial development beyond 2030.
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