Chapter 15: Industry, Industrialization, and Structural Transformation

Industry is present in many parts of daily life. Food is processed and packaged in factories. Cement,
steel, glass, and electrical equipment are used to construct homes and infrastructure. Electricity
powers households and businesses. Minerals are transformed into materials used in vehicles,
electronics, batteries, and machinery. These activities belong to the industry sector, but industry is
more than the production of physical goods. It connects agriculture, services, technology,
infrastructure, labor, and trade.

This chapter explains the structure and importance of the industry sector, with particular attention to
manufacturing. It examines productivity, employment, value chains, technology, energy,
infrastructure, skills, and environmental effects. It also introduces industrial policy: the coordinated
use of public policy to develop productive capabilities, help firms enter more sophisticated activities,
and create better jobs. Case studies on Philippine electronics, the Tatak Pinoy framework, and Viet
Nam’s industrial transformation show both the opportunities and risks of pursuing industrial
development.

A. What the Industry Sector Includes

The industry sector, sometimes called the secondary sector, transforms raw materials and
intermediate inputs into finished or semi-finished products. In the Philippine national accounts, it
includes four broad subsectors: manufacturing; construction; mining and quarrying; and electricity,
steam, water, and waste-management activities.

Major Subsectors of Industry
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Main activity Processes materials and components into food, electronics, chemicals,
garments, machinery, furniture, construction materials, and other products.

Examples Food processing, semiconductor assembly, vehicle parts,
cement, pharmaceuticals

Subsector Construction

Main activity Builds residential, commercial, industrial, and public structures.

Examples Housing, factories, roads, bridges, ports, railways, water systems
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Subsector Mining and quarrying

Main activity Extracts metallic and non-metallic minerals used by other industries.
Examples Nickel, copper, gold, limestone, sand and gravel
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Manufacturing receives special attention because it can generate large productivity gains, create
demand for skilled and semi-skilled labor, support exports, and stimulate services such as logistics,
engineering, finance, design, maintenance, and information technology. Construction and utilities
provide the physical systems required by production, while mining supplies materials. The subsectors
are therefore interdependent: unreliable power raises manufacturing costs, weak logistics delays
deliveries, and poorly regulated extraction can impose environmental costs on communities and other
industries.

B. Why Industry Matters

1. Productivity and structural transformation

Structural transformation occurs when workers, capital, and technology move toward activities that
produce more value per worker. Historically, manufacturing has played an important role in this
process because firms can use machinery, standardized methods, specialization, and large-scale
production to raise output. A worker using better equipment and organization can produce more in an
hour, allowing firms to pay higher wages when productivity gains are shared with labor.

Industrialization does not mean eliminating agriculture or services. A modern industrial economy
creates stronger connections among sectors. Farmers supply food and raw materials to processors.
Manufacturers purchase logistics, software, finance, repair, research, and design services.
Construction creates infrastructure for households and firms. The objective is a more productive and
diversified economy rather than growth concentrated in a few activities.

2. Employment and the quality of work

Industry can create formal employment with regular wages, training, and social protection, but job
quality differs across subsectors and firms. A large modern factory may provide stable employment
and technical training, while a small subcontractor may rely on temporary workers with limited
benefits. Construction and mining can also expose workers to significant safety risks. Industrial
policy should therefore examine wages, security, occupational safety, opportunities for advancement,
and worker participation—not only the number of jobs created.

The World Bank’s 2025 Philippines Growth and Jobs Report found that the country created millions
of jobs after 2010, but most new jobs were in non-tradable activities and productivity growth
remained limited. Expanding competitive industry and tradable services can help create more
productive employment, provided workers have the skills and firms have reasons to invest and
upgrade (World Bank, 2025).

3. Value addition and economic complexity

Value addition is the increase in value created at each stage of production. Exporting raw nickel ore
creates less domestic value than producing refined materials, battery components, or specialized
metal products—although each additional stage requires technology, energy, finance, markets, and
environmental safeguards. Similarly, exporting fresh coconut creates less value than producing
high-quality food ingredients, oleochemicals, fibers, and branded consumer products.

Economic complexity refers to the range and sophistication of the capabilities used to produce goods
and services. An economy that can design machinery, produce precision components, meet
international standards, and coordinate complex supply chains has accumulated knowledge that can
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be applied to other products. Diversification reduces dependence on a small number of commodities
or markets and can make the economy more resilient.

4. Exports, foreign exchange, and resilience

Manufactured exports earn foreign exchange that can be used to pay for fuel, machinery, medicine,
technology, and other imports. Participation in global value chains allows a country to specialize in
particular stages of production rather than build an entire industry at once. However, heavy
dependence on one product, one foreign buyer, or one stage such as low-value assembly can make the
economy vulnerable to global downturns, trade restrictions, and technological change.

Industry supports development when it raises productivity, creates better work, builds domestic
capabilities, and strengthens links with agriculture and services. Growth in industrial output alone
is not enough if most inputs are imported, wages remain low, environmental costs are ignored, or
firms do not upgrade.

C. The Philippine Industry Sector

Industry has long accounted for roughly one-quarter to one-third of Philippine economic output,
while employing a smaller share of workers than services. Manufacturing is the largest industrial
subsector. Important activities include food and beverage processing, electronics and semiconductors,
chemicals, petroleum products, construction materials, garments, furniture, metal products, and
transport equipment. Construction has also been a major source of industrial activity, supported by
housing, commercial development, and public infrastructure.

Industrial activity is concentrated in regions with ports, expressways, power, skilled labor, and
industrial estates. CALABARZON and Central Luzon host large manufacturing clusters connected to
Metro Manila and major ports. Cebu and other urban centers have food, furniture, shipbuilding,
electronics, and construction activities. Mining and resource-based industries are concentrated where
deposits are located, including parts of the Cordillera, Palawan, and Mindanao.

1. Manufacturing and global value chains

The Philippines is an established participant in electronics and semiconductor value chains. Firms
perform semiconductor assembly, testing, electronics manufacturing services, and production of
components used in global products. This participation provides exports, technical employment, and
links to international standards. However, a large share of inputs and technology is imported, while
research, product design, advanced fabrication, and ownership of brands often remain abroad. The
development challenge is therefore not simply to export more, but to increase the domestic value and
knowledge embodied in those exports.

2. Small and medium enterprises

Micro, small, and medium enterprises form most Philippine businesses, but many operate below
efficient scale and have limited access to finance, technology, standards certification, skilled workers,
and export markets. Large firms and foreign investors may import components because local
suppliers cannot consistently meet requirements for price, quality, volume, and delivery.
Supplier-development programs can help smaller firms improve production systems and enter formal
value chains.



3. Regional concentration

Industrial concentration can create clusters in which firms share suppliers, workers, infrastructure,
and knowledge. Clusters can raise productivity, but excessive concentration around a few
metropolitan regions can deepen regional inequality and congestion. Developing secondary cities and
regional production corridors requires reliable transport, ports, power, digital connectivity, technical
education, land-use planning, and capable local institutions.

D. Constraints on Philippine Industrial Development

1. High and unreliable production costs

Electricity, logistics, finance, land, and regulatory compliance affect the cost of producing in the
Philippines. Power is especially important for energy-intensive and continuous-process industries. A
factory may lose output and damage equipment during interruptions, while high tariffs reduce its
ability to compete with producers in neighboring economies. The solution is not only cheaper power,
but reliable grids, competitive generation, efficient transmission, demand management, and a
transition toward cleaner energy.

2. Infrastructure and logistics gaps

Ports, roads, railways, airports, warehouses, and digital systems determine how quickly and
predictably inputs and products move. Congestion and delays force firms to carry more inventory,
pay higher transport costs, and risk missing delivery schedules. Infrastructure should be planned
around production networks, not only individual projects. Maintenance, customs efficiency,
competition in logistics, and coordination among agencies are as important as construction.

3. Skills, technology, and management capability

Modern industry needs technicians, engineers, machine operators, software specialists, designers,
supervisors, and managers. Firms often report difficulty finding workers with the required
combination of technical skill, problem-solving ability, and workplace experience. Training
institutions must work with employers and labor organizations to update curricula, expand
apprenticeships, certify skills, and prepare workers for changing technology.

Technology adoption is not limited to robots. It includes quality-control systems, digital inventory,
energy management, computerized design, data analysis, traceability, preventive maintenance, and
improved organization. Smaller firms may need shared laboratories, technology centers, advisory
services, concessional finance, and demonstration projects before they can adopt these systems.

4. Weak domestic linkages

An export industry may grow without creating strong domestic linkages when firms import most
inputs and services. Weak linkages limit the spread of technology and income to local businesses.
Governments can support supplier matching, standards compliance, testing facilities, access to
finance, and joint training. Local-content rules should be used carefully: rigid requirements can raise
costs when domestic suppliers are not ready, while well-designed capability programs can help them
become competitive.



5. Policy uncertainty and administrative fragmentation

Industrial investment often requires large, long-term commitments. Frequent changes in taxes,
incentives, import rules, energy policy, permits, and infrastructure plans increase risk. Firms also face
multiple agencies and levels of government. Stable rules, transparent procedures, digital permitting,
credible dispute resolution, and coordination are therefore important parts of industrial policy.

6. Environmental and social costs

Industrial activity can create air and water pollution, greenhouse-gas emissions, toxic waste, land
conflict, and occupational hazards. These costs may not appear in the market price of a product when
communities or future generations bear them. Environmental regulation is therefore not separate from
industrial development. It determines whether production is sustainable and whether firms compete
by improving efficiency rather than shifting costs to the public.

E. What Is Industrial Policy?

Industrial policy is the coordinated use of government policies to influence the structure and
capabilities of the economy. Its purpose is to help firms and workers enter, expand, or upgrade
activities that can raise productivity, generate learning, create good jobs, diversify production, and
meet national objectives such as food security, technological capability, energy transition, or
resilience.

Industrial policy is broader than protecting factories from imports or granting tax incentives. It may
include infrastructure, education, research, development finance, public procurement, export
promotion, competition policy, standards, technology extension, investment facilitation, and
environmental regulation. Effective industrial policy connects these tools around clearly defined
problems and measurable outcomes.



: Industrial Policy

F al Industrial policy = government actions that help
develop industries, raise productivity, create jobs,
and build national capabilities.
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Good industrial policy does not support every industry.
It targets learning, upgrading, and long-term productivity.

Why markets alone may underinvest in industrial capability

Firms usually consider the returns they can capture for themselves. They may underinvest when the
benefits also flow to other firms or society. Training a worker, developing a supplier, testing a new
technology, or discovering whether a product can be exported may create knowledge that competitors
can use. A single firm may also hesitate to invest when complementary facilities are missing—for
example, a processor needs reliable farms, cold storage, testing laboratories, transport, and buyers at
the same time. These coordination and learning problems provide an economic rationale for public
action.

Government action also carries risks. Officials may select industries based on political influence
rather than evidence, continue supporting unsuccessful firms, or protect producers from competition
without requiring improvement. Industrial policy is therefore not a choice between a perfect market
and a perfect government. It is a process of identifying market and coordination failures while
designing institutions that limit government failure.

Horizontal and targeted policies

Horizontal policies benefit many industries. Examples include reliable power, basic education,
efficient ports, competition law, research systems, and predictable regulation. Targeted or vertical
policies focus on particular sectors, technologies, regions, or activities, such as semiconductor
research, electric-vehicle supply chains, pharmaceutical production, or food processing. Most



successful strategies combine both. Broad foundations are necessary, but some capability problems
are specific and require focused intervention.

Policy tool Possible application

Power, ports, transport, water, laboratories, digital

Infrastructure and industrial zones . . .
ustrial z networks, serviced industrial land

Technical-vocational training, apprenticeships,

Skills and workforce development . . . .
engineering education, worker upgrading

Research grants, shared facilities, testing, extension,

Technol i ti S . . .
echnology and innovation digitalization, university-industry collaboration

Development banking, credit guarantees, venture

Finance .
finance, export credit, green finance

Tariffs, export promotion, investment facilitation, trade

Trade and investment . .
agreements, supplier-development requirements

Using government demand to support quality local
Public procurement production while preserving competition and value for
money

Product quality, safety, labor, environmental, data, and

lati . -~
Standards and regulation interoperability standards

Preventing monopoly, publishing subsidies, using

titi tabilit .. . .
Competition and accountability performance conditions, and ending failed support

F. Principles of Effective Industrial Policy

Industrial policy should be experimental because government cannot know with certainty which
firms, technologies, or production activities will eventually become competitive. Investment in a new
industry produces information about local costs, skills, infrastructure, suppliers, and market
opportunities. Other firms may benefit from this knowledge even though the first investor carried
much of the risk. This “self-discovery” problem can justify temporary public support for
experimentation and learning. However, uncertainty also means that some supported projects will
fail. The objective should not be to avoid every failure, but to learn quickly, limit public losses, and
expand support only when there is evidence of wider economic benefits ((Hausmann & Rodrik, 2003;
Rodrik, 2004).

Experimentation must therefore be combined with discipline. Government support should address an
identifiable constraint, be tied to measurable objectives, preserve competition, and be reviewed
regularly. Recent OECD and World Bank frameworks organize industrial policy around a cycle of
diagnosing the problem, selecting appropriate instruments, coordinating implementation, evaluating
results, and adapting or ending programs that do not work (Fernandes & Reed, 2026).

1. Identify a specific constraint

A program should begin by explaining why private investment is lower than what would be socially
desirable. The problem may involve missing infrastructure, expensive energy, limited access to
long-term finance, shortages of skilled workers, weak research capacity, absent suppliers, incomplete
information, difficulty meeting standards, or lack of coordination among firms and public agencies.

Different constraints require different policy instruments. Tax incentives will not correct unreliable
electricity. A training program will have limited effect when firms are not investing or creating jobs
for trained workers. Subsidized credit may be ineffective if the main problem is weak logistics or
uncertain regulation. Diagnosing the constraint helps prevent government from supporting an
industry simply because it is politically influential or currently fashionable. The OECD recommends
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that the rationale for intervention clearly identify the market failure or public objective before the
scope and form of assistance are selected (OECD, 2026)

2. Consult widely but avoid policy capture

Government needs continuing dialogue with businesses because firms possess information about
production costs, technology, export requirements, supply-chain gaps, and regulatory barriers.
Workers, universities, research institutions, local governments, consumer groups, and affected
communities also hold information that firms may overlook. Consultation can help government
discover problems and revise policies as conditions change.

Consultation, however, can lead to policy capture when established firms use their access to obtain
protection, tax privileges, cheap credit, or regulations that prevent competitors from entering.
Dialogue should therefore involve multiple firms and sectors rather than one favored company.
Government should disclose participants, proposals, benefits, and conflicts of interest. Rodrik argues
that industrial policy requires close cooperation between government and business, but also public
accountability and enough institutional independence to prevent private interests from controlling the
policy process (Rodrik, 2004).

3. Set clear objectives and measurable conditions

Public support should be linked to identifiable public benefits. Depending on the program, firms may
be required to invest, create jobs, train workers, improve productivity, enter export markets, conduct
research, develop local suppliers, transfer technology, meet quality standards, or reduce pollution and
carbon emissions.

The conditions should be measurable, realistic, and time-bound. Government should identify baseline
conditions and decide in advance which indicators will be monitored. The OECD recommends
objectives that are specific, measurable, ambitious, realistic, and time-bound so that implementation
can be monitored and responsible agencies can be held accountable (OECD, 2026).

Conditions should also distinguish between activities and outcomes. The number of seminars
conducted or loans approved describes implementation, but does not show whether productivity,
exports, wages, technology, or environmental performance improved. Evaluation should examine the
additional result created by the policy—not merely what beneficiary firms accomplished while
receiving support.

4. Preserve competition and allow new firms to enter

Industrial policy should help firms become more productive, innovative, and competitive. It should
not guarantee profits or permanently protect existing producers. Without competitive pressure,
supported firms may have little incentive to lower costs, improve products, adopt technology, or meet
performance targets.

Support should normally be available through transparent eligibility and selection criteria. Smaller
firms and new entrants should have a reasonable opportunity to participate. Competition authorities
may also review major programs for possible effects on market concentration and entry. Both the
World Bank and OECD emphasize that industrial policy should operate under open and transparent
competitive conditions and should assess effects on the wider market, not only on firms receiving
assistance (OECD, 2024b; Pop & Connon, 2020).



Temporary protection may sometimes help a new activity acquire skills, scale, or technology.
However, protection should be connected to learning and upgrading. It should not become a
permanent barrier that forces consumers or downstream firms to buy expensive or poor-quality
inputs.

5. Establish time limits, review periods, and exit rules

Every significant incentive, grant, loan, guarantee, tariff preference, or procurement program should
have a defined duration and review schedule. Government should determine beforehand what results
would justify continuation, expansion, redesign, or termination.

A program may fail because the original diagnosis was wrong, firms did not meet their commitments,
demand changed, technology developed in another direction, or implementation was weak. Ending
such a program is not necessarily evidence that experimentation was mistaken. Continuing it despite
evidence of poor performance is the greater problem.

Exit rules are particularly important because beneficiaries will usually lobby to preserve support after
it has been introduced. Regular evaluation can reveal blind spots and lead to the phaseout or redesign
of instruments that no longer contribute to the strategy’s objectives (OECD, 2026).

6. Publish the cost, beneficiaries, conditions, and results

Industrial policy creates fiscal costs through direct grants, subsidized loans, guarantees,
infrastructure, procurement preferences, and tax revenue that government chooses not to collect.
These costs should be reported even when they do not appear as ordinary budget expenditures.

Government should publish the names or categories of beneficiaries, the amount and type of support,
the duration of assistance, performance conditions, and evaluation results. Comparable data help
policymakers identify duplication, measure cost-effectiveness, and determine whether support is
concentrated among a few large firms. The OECD considers quantification and disclosure important
for transparency, coordination, and evaluation of industrial-policy spending (OECD, 2024b).

Evaluation should ideally be conducted or reviewed by institutions that are not responsible for
defending the program. Results should be released even when they are unfavorable. This allows the
public to distinguish productive risk-taking from waste, favoritism, or corruption.

7. Protect workers, communities, and the environment

An industry should not be considered successful merely because it raises production or exports.
Industrial policy should also examine job quality, workplace safety, wages, skills development,
pollution, resource use, carbon emissions, and effects on nearby communities.

Firms receiving public support should comply with labor and environmental rules. Where
automation, mine closure, energy transition, or industrial restructuring may displace workers,
programs should include retraining, job placement, income support, and regional-development
measures. Community consultation is especially important when industrial zones, mines, power
facilities, or large factories affect land, water, public health, or traditional livelihoods.

Green industrial policy can help economies develop cleaner production, renewable energy,
energy-efficient technologies, recycling, and low-carbon supply chains. But environmental conditions
must be monitored rather than treated as general promises. UNIDO describes green industrial policy
as a means of combining structural transformation with lower pollution, greater resource efficiency,
and more inclusive distribution of benefits (UNIDO, 2018).
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8. Coordinate policies across government

Industrial development rarely depends on one agency. A semiconductor strategy, for example, may
require engineering education, research funding, reliable electricity and water, industrial land,
efficient customs, transport infrastructure, investment promotion, environmental permits, and
programs for local suppliers. These responsibilities are distributed across national agencies, state
enterprises, universities, and local governments.

Policies can undermine one another when they are not coordinated. An investment agency may offer
incentives while the education system fails to produce technicians, the power system remains
unreliable, or local permits take years to complete. Coordination therefore requires a clear lead
institution, defined agency responsibilities, shared indicators, regular problem-solving meetings, and
mechanisms for resolving disagreements.

The OECD’s industrial-policy framework places coordination between strategic orientation and
delivery because industrial strategies often combine trade, innovation, skills, energy, finance,
competition, procurement, and regional policies (OECD, 2026).

9. Build learning into implementation

Monitoring should not be used only to determine whether firms complied with conditions. It should
also help government understand why a program is or is not working. Officials may discover that the
selected instrument is too costly, that firms face a different constraint, or that benefits are not reaching
workers and local suppliers.

Programs can begin as pilots, with limited coverage and clear evaluation plans. Successful features
may then be expanded, while ineffective components are revised or stopped. This approach reduces
the fiscal and economic cost of mistakes and converts industrial policy into an institutional learning
process.

Key Idea: Effective industrial policy does not require government to predict winners perfectly. It
requires government to identify real constraints, test possible solutions, demand measurable public
benefits, preserve competition, disclose costs, learn from evidence, and withdraw support when
results do not justify it.

G. Industrial Policy in the Philippines

The Philippines has used industrial policies at different times, including tariffs, investment incentives,
export-processing zones, infrastructure programs, training, and sector road maps. Results have been
mixed. Export zones helped attract electronics and other foreign investment, but domestic supplier
linkages and technological upgrading remained uneven. Incentives attracted some projects but also
created fiscal costs and competition among firms for favorable treatment.

Republic Act No. 11981, the Tatak Pinoy Act of 2024, establishes a framework for increasing the
diversity, sophistication, quality, and competitiveness of Philippine products and services. It calls for
a Tatak Pinoy Strategy covering human resources, infrastructure, technology and innovation,
investments, and public procurement. The strategy approved in 2025 is intended to coordinate

industrial development over a longer period rather than rely on isolated projects (DTI, 2025;
"Republic Act No. 11981," 2024).
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The value of the framework will depend on implementation. A strategy must identify priority
capabilities, assign responsibilities, coordinate budgets, establish measurable outcomes, and report
results. Buying Filipino products cannot by itself make them competitive. Firms need to meet
standards for price, quality, reliability, safety, and environmental performance. Government
procurement can create demand for local firms, but it should not become a mechanism for purchasing
poor-quality or overpriced goods.

Kev Tdea: Toining a global value chain is an entry point, not the Dimal goal, Industrial
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H. Green Industrial Policy and the Energy Transition

Climate change is changing the objectives and instruments of industrial policy. Governments are no
longer concerned only with increasing production, exports, investment, and employment. They must
also reduce greenhouse-gas emissions, improve energy and material efficiency, protect ecosystems,
and prepare industries for stricter environmental standards in international markets. Green industrial
policy refers to government action that encourages structural transformation toward industries and
production systems that are lower-carbon, less polluting, more resource-efficient, and more resilient
to climate risks. It combines environmental policy with measures that build productive capacity,
technology, skills, and employment (UNIDO, 2024).

Green industrial policy has two related purposes. The first is to decarbonize existing industries.
Factories, construction firms, transport systems, mines, and power producers may need to use cleaner
energy, improve efficiency, reduce waste, redesign production processes, or substitute lower-carbon
materials. The second is to develop new green industries, such as renewable-energy equipment,
electric vehicles, batteries, recycling, energy-efficient appliances, low-carbon construction materials,
environmental services, and climate-resilient technologies. These activities can become new sources
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of investment, innovation, exports, and employment. Green industrial policy is therefore not simply
an environmental restriction placed on industry. It is also an effort to shape the industries that will
become important as the world moves toward lower-carbon production (OECD, 2024a, 2026).

Why Government Intervention May Be Needed

Markets may underinvest in green technologies because firms do not bear the full social cost of
pollution and greenhouse-gas emissions. A company may find it cheaper to use a polluting process
even when the resulting health, environmental, and climate costs are imposed on the public. Carbon
pricing, environmental regulation, and emissions standards can correct part of this problem by
making pollution more costly.

However, environmental pricing alone may not be enough. New green industries can face high initial
costs, uncertain demand, limited access to finance, missing infrastructure, shortages of skilled
workers, and weak research capacity. Electric vehicles, for example, require not only vehicles but
also charging stations, reliable electricity, repair services, battery standards, trained workers, and
systems for battery reuse or disposal. No single firm may be willing to provide all these
complementary investments. Government may therefore need to coordinate infrastructure, standards,
finance, research, procurement, and training.

Innovation also creates knowledge that other firms can copy. Because the original investor cannot
capture all the benefits, private firms may invest less in research and experimentation than is
desirable for society. Temporary grants, research partnerships, demonstration projects, and
concessional finance may help firms test new technologies and develop local capabilities.

Instruments of Green Industrial Policy

Green industrial policy uses several types of instruments. Environmental rules may establish
emissions limits, energy-efficiency requirements, pollution controls, recycling obligations, or product
standards. Public investment may finance renewable-energy grids, public transport, charging
infrastructure, research laboratories, waste-management systems, and climate-resilient industrial
zones. Financial instruments may include grants, tax incentives, guarantees, green credit, and public
development finance.

Government procurement can also create early demand. Public agencies may purchase electric buses,
energy-efficient equipment, recycled materials, or low-carbon construction products, allowing
producers to build scale and improve technology. Skills programs can prepare engineers, technicians,
construction workers, mechanics, and machine operators for changing production systems. Trade and
investment policy may support access to equipment and export markets while encouraging foreign
investors to develop local suppliers, train workers, and undertake research.

These instruments should be selected according to the specific constraint. A tax incentive will not
solve an inadequate electricity grid. A charging-station subsidy will have little effect if electricity is
unreliable or vehicles remain unaffordable. Training workers will not create jobs unless firms invest.
Green industrial policy therefore requires coordination across energy, transport, industry, education,
finance, trade, science, environment, and local government.

The Philippines’ Opportunities

The Philippines has several possible advantages in green industrial development. The country has
substantial solar, wind, geothermal, hydropower, and ocean-energy potential. It also has experience in
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electronics, electrical equipment, automotive components, construction, shipbuilding, information
technology, and engineering services. These capabilities may provide a base for producing
renewable-energy components, power-management systems, electric-vehicle parts, energy-efficient
equipment, and digital technologies for grids and transport.

The country also possesses nickel, copper, cobalt-bearing ores, and other minerals used in batteries,
renewable-energy systems, electricity networks, and electronic products. However, possession of
mineral resources does not automatically create an advanced domestic industry. Exporting raw or
minimally processed minerals may generate revenue but limited employment, technology transfer,
and local value added. More advanced processing requires reliable and affordable electricity, water,
transport, technology, skilled workers, finance, environmental safeguards, and stable access to
markets.

The same caution applies to electric vehicles. The Philippine Comprehensive Roadmap for the
Electric Vehicle Industry identifies charging infrastructure, manufacturing, research and development,
and human-resource development as connected requirements. This illustrates why green industrial
development cannot be based on one incentive or one product. It requires an ecosystem of firms,
infrastructure, standards, skills, and public institutions (DOE., 2023).

Moving Beyond Resource Extraction

A green product is not automatically produced through a green process. Minerals used in batteries
and renewable-energy equipment may be extracted in ways that damage forests, watersheds, farms,
coastal areas, and Indigenous or local communities. Mineral processing may also consume large
amounts of energy and water and generate hazardous waste. If these costs are ignored, a country may
help reduce emissions elsewhere while bearing severe environmental damage at home.

Green industrial policy should therefore evaluate the entire value chain—from extraction and
processing to manufacturing, use, reuse, and disposal. Policy should ask how much domestic value is
created, where energy and water come from, how waste is handled, whether workers and
communities are protected, and whether ecosystems can recover. Environmental-impact assessment,
mine rehabilitation, water monitoring, community participation, public disclosure, and financial
guarantees for cleanup are not barriers to industrialization. They are part of ensuring that industrial
development does not create costs larger than its benefits.

The objective should also be capability development rather than processing minerals at any cost.
Domestic processing is economically desirable only when it can become productive, environmentally
responsible, and connected to wider industrial activity. Government should examine whether
processing will create technical skills, local suppliers, research capacity, and linkages to
manufacturing, rather than functioning as an isolated, energy-intensive operation.

Evaluating the Full Life Cycle

Public support should not be granted simply because a firm labels its product “green.” Government
should assess the product’s life-cycle effects. An electric vehicle produces no exhaust while
operating, but its overall environmental impact also depends on how its electricity is generated, how
the battery minerals are extracted, how the vehicle is manufactured, how long the battery lasts, and
whether it is reused or recycled.

The same principle applies to renewable-energy equipment. Solar panels and wind turbines reduce
emissions during electricity generation, but their production requires minerals, energy, land, transport,
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and eventual waste management. A technology may still provide substantial environmental benefits,
but those benefits should be demonstrated through transparent and comparable evidence.

Policy must also consider whether a technology is appropriate to local needs. Subsidizing private
electric cars may reduce some emissions but may do little to address congestion, road inequality, or
inadequate public transport. In dense urban areas, investment in electric buses, railways, walking,
cycling, and integrated public transport may produce greater social and environmental benefits.
Green industrial policy should therefore consider the entire transport system rather than treating the
replacement of one engine technology as the only objective.

Energy, Competitiveness, and the Grid

Green industries require dependable and increasingly low-carbon electricity. Manufacturers
supplying international companies may face demands to disclose the emissions associated with their
products. Firms that use expensive or carbon-intensive electricity may become less competitive as
buyers adopt climate standards and countries introduce carbon-related trade measures.

Grid modernization is therefore an industrial-policy issue. Renewable-energy projects must be
connected to transmission lines, storage, flexible generation, and systems capable of managing
variable supply. Energy efficiency is equally important. The least costly unit of energy is often the
one that does not need to be produced. Efficient motors, buildings, cooling systems, industrial
equipment, and production processes can lower operating costs as well as emissions.

However, energy subsidies should be carefully designed. Permanently subsidizing electricity for
selected firms may weaken incentives to conserve energy and impose costs on taxpayers or other
consumers. Support is more defensible when it helps firms invest in efficient equipment, overcome
initial financing constraints, or adopt technologies that produce measurable public benefits.

Circular Economy and Resource Efficiency

Green industrial policy also involves changing how materials are used. A conventional linear system
extracts resources, manufactures products, consumes them, and discards them. A circular economy
seeks to reduce material use, extend product life, repair products, recover components, recycle
materials, and design waste out of production.

This can support industries in repair, remanufacturing, recycling, waste processing, product redesign,
and materials recovery. Extended producer-responsibility rules can require manufacturers to take
responsibility for the waste created by their products. Product standards can encourage durability,
repairability, and recyclability. Public procurement can create markets for recycled and low-carbon
materials.

Circularity should not be reduced to collecting waste after consumption. The greatest environmental
benefits may come from using fewer materials, designing longer-lasting products, sharing equipment,
and preventing waste before it is produced. These changes may also reduce dependence on imported
raw materials and make supply chains more resilient.

Risks of Green Industrial Policy

Green industrial policy carries several risks. Firms may obtain subsidies for projects they would have
undertaken without assistance. Governments may support technologies that later prove inefficient or
unsuitable. Large companies may capture incentives while smaller firms lack the capacity to apply.
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Protection may reduce competition, and local-content rules may raise costs if domestic suppliers are
not yet capable of meeting quality requirements.

There is also a danger of greenwashing, in which firms exaggerate environmental benefits to secure
public support or improve their reputation. Government should therefore require measurable
indicators, including emissions reductions, energy use, local value added, worker training, technology
transfer, pollution control, and waste management.

Support should be time-bound, transparent, and linked to performance. Programs should have review
dates and exit rules. Government should publish beneficiaries, fiscal costs, expected results, and
actual outcomes. The OECD emphasizes that green industrial subsidies can help address climate,
innovation, and coordination problems but may also distort competition, waste public resources, or
provoke subsidy competition among countries if they are poorly designed (OECD, 2024a).

A Just Transition

The shift toward lower-carbon production creates opportunities, but it also creates adjustment costs.
Coal plants, mines, fuel distribution, internal-combustion vehicle manufacturing and repair, and
energy-intensive industries support workers, local businesses, and government revenues. When these
activities close or change, the effects may be concentrated in particular communities.

A just transition seeks to maximize the employment and development opportunities created by
environmental change while protecting people who bear the costs. The International Labour
Organization identifies social dialogue, decent work, labor rights, social protection, skills
development, and coherent economic and environmental policies as central elements of a just
transition (ILO, 2015).

Workers and communities should receive advance notice of major closures or technological changes.
Government and employers should identify which occupations will decline, which skills can be
transferred, and which new industries can realistically develop in affected areas. Retraining should be
connected to actual job opportunities rather than offered as a general seminar with no employment
pathway.

Transition measures may include income support, pension protection, job placement, relocation
assistance, enterprise development, environmental rehabilitation, and public investment in affected
regions. Workers should participate in planning because they understand production processes and
the practical effects of technological change. Local governments also need support when they lose tax
revenue or economic activity.

A transition is unlikely to be durable when its benefits are widely shared but its costs are concentrated
on workers and poor communities. Environmental improvement is more politically and socially
sustainable when those who are asked to adjust receive credible protection and opportunities.

Principles for Philippine Green Industrial Policy

For the Philippines, effective green industrial policy should begin with a clear assessment of national
and local capabilities. Government should identify where existing industries, workers, universities,
suppliers, and natural resources provide a realistic basis for upgrading. It should then identify the
specific constraints preventing investment, such as electricity, logistics, finance, standards, research,
or skills.
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Support should target learning and capability development rather than the permanent protection of
selected firms. Incentives should be linked to measurable commitments involving investment,
training, local suppliers, emissions reduction, environmental compliance, and technology. Public
spending should be transparent and independently evaluated.

Environmental safeguards should cover the full production chain, particularly for mining, mineral
processing, batteries, renewable-energy equipment, and waste. Communities affected by extraction,
industrial zones, energy projects, or plant closures should participate meaningfully in decisions.
Labor and environmental standards should be treated as components of industrial upgrading rather
than costs to be avoided.

Finally, green industrial policy should be integrated with broader development objectives. A program
should be evaluated not only by the number of factories or volume of exports it creates, but also by
its effect on productivity, employment quality, energy security, public transport, regional
development, emissions, ecosystems, and household welfare.

Key Idea: Green industrial policy uses public policy to build productive capabilities while reducing
emissions, pollution, and resource depletion. Its success depends not on labeling an industry “green,”
but on evaluating the full value chain, creating measurable public benefits, protecting workers and
communities, and ensuring that environmental improvement is consistent with inclusive and
sustainable development.

I. Technology, Automation, and Industry 4.0

Industry 4.0 refers to the use of interconnected digital technologies in production. These include
sensors, robotics, artificial intelligence, cloud systems, additive manufacturing, digital twins, and
real-time data. The technologies can improve quality, reduce waste, predict equipment failure, and
allow customized production. They can also change the number and type of workers firms need.

Automation does not always eliminate entire occupations. It often replaces particular tasks while
creating demand for maintenance, programming, supervision, quality assurance, logistics, and design.
The distribution of benefits depends on who owns the technology, whether workers are trained, and
whether productivity gains lead to higher wages, lower prices, shorter hours, or mainly higher profits.

Policy should help firms adopt appropriate technology while supporting workers. This includes
digital infrastructure, cybersecurity, standards, technology-extension services, training accounts,
apprenticeships, and portable social protection. Small firms should not be required to adopt expensive
systems that do not fit their scale. The objective is productive use of technology, not automation for
its own sake.

J. Workers, Wages, and Industrial Relations

Industrial development depends on workers, but workers do not automatically receive a fair share of
productivity gains. Wage-setting institutions, collective bargaining, labor standards, competition for
skilled labor, and firm profitability influence how income is distributed. A low-wage strategy may
attract some labor-intensive production, but it can trap the economy in activities that compete mainly
through cheap labor.

A stronger strategy raises productivity and wages together. Firms benefit from trained and
experienced workers, lower turnover, safer workplaces, and constructive labor relations. Government
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should enforce occupational safety, minimum standards, freedom of association, and social insurance
while expanding pathways for workers to obtain new skills. Industrial policy should be evaluated by

the quality of employment it creates, including opportunities for women, young people, persons with
disabilities, and workers outside major urban centers.

K. Industry and the Environment

Industrial production uses energy, water, land, and materials and produces waste. Environmental
costs should be included when assessing productivity. A factory may appear efficient because it
produces goods at low private cost, but the true social cost is higher if it pollutes a river, harms
health, or leaves hazardous waste for government to clean up.

Environmental policy can encourage innovation. Emissions limits, wastewater standards, extended
producer responsibility, carbon pricing, energy-efficiency rules, and disclosure requirements give
firms incentives to use cleaner inputs and processes. Regulation should be credible and consistently
enforced so that responsible firms are not placed at a disadvantage relative to polluters.

Circular-economy approaches reduce the extraction of virgin materials by designing products for
durability, repair, reuse, remanufacturing, and recycling. Industrial parks can also use shared
waste-treatment systems or exchange by-products, where the waste of one firm becomes an input for
another. These practices can reduce costs and environmental damage when supported by standards
and functioning markets for recovered materials.

Let’s Review

The industry sector includes manufacturing, construction, mining and quarrying, and utilities. It
transforms materials, builds infrastructure, supplies energy and water, and supports production
throughout the economy.

Manufacturing can contribute to structural transformation by raising productivity, generating exports,
creating demand for skills, and building links with agriculture and services. However, industrial
growth is not automatically inclusive. Its effects depend on wages, labor standards, domestic value
added, competition, regional distribution, and environmental performance.

The Philippines has important industrial capabilities, particularly in food processing, electronics,
construction, and selected resource-based activities. Its constraints include high energy and logistics
costs, uneven infrastructure, skills gaps, weak domestic supplier linkages, policy uncertainty, and
environmental risks.

Industrial policy is the coordinated use of public policy to build productive capabilities and influence
the direction of economic development. It can address learning, coordination, finance, infrastructure,
and technology problems, but it can also be captured by politically connected firms. Effective policy
requires clear objectives, performance conditions, competition, transparency, evaluation, and exit
rules.

The Tatak Pinoy framework provides an opportunity to coordinate infrastructure, skills, innovation,
investment, and procurement. Its success will depend on whether implementation produces
measurable upgrading rather than permanent protection or poorly targeted subsidies.

Viet Nam’s experience shows that manufacturing growth can be accelerated by combining foreign
investment, trade access, infrastructure, skills, and capable administration. It also shows the need to
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strengthen domestic suppliers, increase local value added, and reduce the environmental costs of
industrialization.

Technology and green transition are changing industry. Government must help firms adapt while
ensuring that workers and communities share in the benefits and receive support when production
systems change.

Key Idea: Industrialization is not simply the construction of more factories. It is the
long-term development of workers, firms, technologies, infrastructure, institutions, and
production linkages that allow an economy to create more value while protecting people and
the environment.
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