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Policymakers face the challenge of supporting both inclusive economic
development and a healthy environment. To respond to this challenge,

regulators need tools and 1
of environmental polici
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Assessing the social and economic impacts of environmental policies

The importance of

assessing the social
and economic impacts of
environmental policies

Policymakers face the challenge

of supporting both inclusive and
sustainable economic development
and a healthy environment.

While the most desirable policy outcome is one
that achieves the greatest environmental benefits
while also advancing socio-economic goals, it is
important for policymakers to fully understand
the possible trade-offs between these objectives.
A better understanding of the broader impacts of
environmental policies is crucial to mitigate their
adverse effects on competing goals, especially

as countries are faced with the arduous task

of responding to mounting environmental
challenges in economically turbulent times.

Governments are under pressure
to scale up and accelerate

their ambition on climate and
environmental goals.

But in taking such action forward, they have

to carefully navigate a number of headwinds.
These include the long-term impacts of the
COVID-19 pandemic on both the economy and
society, cost-of-living crisis, political tensions and
geopolitical crises such as the Russian invasion
of-Ukraine. Low-income people and the poorest
economies are the hardest hit, primarily due

to the steep increases in the price of energy

and food.

The level of environmental policy
stringency can have an impact on a
variety of policy outcomes (Figure 1).
Empirical research is crucial to
shed light on these interlinkages.

Previous research has shown that more stringent
environmental policy has achieved significant
environmental benefits with little aggregate
effect on economic performance. However,
localised effects may generate winners and
losers, with significant losses for certain sectors,
firms or individuals and benefits for others.
Nonetheless, at present, the empirical evidence
on these distributional aspects is still scarce,
despite its crucial role in supporting good
policy design.

More than ever, regulators need
better tools and insights to assess
the consequences of environmental
policies on the economy and on
social outcomes.

This document highlights insights from recent
OECD work on the interlinkages between
environmental policies and socio-economic goals
as well as key policy considerations emerging
from this work. The objective is to provide
policy makers with clear guidance as they pursue
the twin objectives of supporting inclusive

and sustainable economic development and a
healthier environment.

The document is organised in two main sections. The first section looks at recent OECD work
assessing the economic impacts of environmental policies, the second highlights empirical research
on the effects of tighter environmental policies on employment.




Figure 1. Investigating the impacts of environmental policy on socio-economic goals and the
environment: a roadmap.
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Assessing the social and economic impacts of environmental policies

Assessing the economic
Impacts of environmental
policies

The benefits of air pollution reduction

Air pollution is widely recognised to
be a major threat to human health:

> 11n 10 people
live in areas where air quality is
below recommended levels.

> 11n 8 deaths
globally every year are caused by
air pollution.

> Alr pollution dominates
all other major avoidable

causes of death
including tobacco smoking, alcohol
use and road accidents.

> Alr pollution also has
significant negative
impacts on individuals’
cognitive capabilities.

The negative consequences of air pollution have led to
the introduction of increasingly stringent environmental
regulations, but controversy remains over their
appropriate design and stringency level. Imposing
environmental regulations is typically seen as a trade-
off between generating benefits to health and the
environment and imposing costs on the economy.
However, this ignores that health benefits can lead to
improved productivity, which can itself translate into
greater economic output.

"The economic cost of air pollution: Evidence from
Europe” assesses the impact of air pollution exposure on
economic output at the aggregate level.

The study finds that:

e Air pollution reduction positively and substantially
affects economic activity.

e Most of the impact on GDP is due to increases
in output per worker, which can occur through
lower absenteeism at work or improved labour
productivity.



https://www.oecd-ilibrary.org/economics/the-economic-cost-of-air-pollution-evidence-from-europe_56119490-en;jsessionid=2y3b1jsrEAWwjIO4suFNlx5X55mhaoIKzc75akKi.ip-10-240-5-24
https://www.oecd-ilibrary.org/economics/the-economic-cost-of-air-pollution-evidence-from-europe_56119490-en;jsessionid=2y3b1jsrEAWwjIO4suFNlx5X55mhaoIKzc75akKi.ip-10-240-5-24

POLICY IMPLICATIONS

Q Air pollution control policies may
impact positively and substantially
economic growth. This reinforces
the case for integrating green
considerations into mainstream
economic policy-making.

& More stringent air quality
regulations can be justified based on
economic grounds. This is because
the economic benefits from pollution
reduction far outweigh abatement
costs.

Q In the context of the European
Union, since Eastern European
countries face higher pollution levels
on average, air pollution control
policies could significantly contribute
to economic convergence between
Eastern and Western Europe, and could
be seen as useful complements to
structural policies aiming at

fostering economic growth.
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Assessing the social and economic impacts of environmental policies

The effect of clean innovation on firms' economic performance

Innovation is critical for a transition towards

a low-carbon economy. While there is ample
empirical evidence that environmental regulation
spurs investment in green technologies, the
economic consequences for firms investing in
green innovation, and therefore their incentives
to innovate, are less well understood.

Determining the private returns to firms' green
innovation is important because they can provide
incentives to innovate in addition to public
policies like R&D subsidies. One hypothesis is that
innovations induced by stringent environmental
policy increase productivity and profitability by
decreasing firms' inefficiencies. However, the
results from empirical studies are mixed. While
some studies find a positive effect of some

types of green innovation on profitability and
productivity, others find no effect. An important
dimension missing from these studies is that it
might take time for innovation to lead to better
economic performance.

"The economic benefits of early green
innovation: evidence from the automotive
sector” investigates empirically the impact

of green innovation on car manufacturers'
market share when fuel prices increase. In
particular, it estimates the return to innovation

in technologies that reduce vehicle fossil fuel use
per distance travelled, or bypass fossil fuel use, in
the years after knowledge is accumulated.

The analysis estimates how these returns depend
on fuel price signals. The analysis employs data
on market shares obtained from national car
manufacturer associations. The data include firms
covering over 95% of the market across eight
countries (France, Germany, Italy, Japan, Poland,
Portugal, Spain, and the United States) over the
period 2005-2021.

The study finds that:

e When vehicle fuel prices increase, firms having
previously invested in patents related to
electric and hybrid vehicles or fuel efficiency
experience an increase in their market share.

e This effect is large and takes place between
8 and 15 years after the patent stock is
accumulated for patents related to fuel
efficiency and between 7 and 8 years for
patents related to electric and hybrid vehicles.

e In contexts where fuel price salience (attention
to price) is high, price increases generate larger
and earlier competitiveness returns for firms
having previously invested in fuel-efficiency
technologies.

POLICY IMPLICATIONS

Q Innovation in green technologies
can lead to economic benefits for
cleaner firms in the long run if

price signals are strong enough, but
evaluating these benefits requires
looking at long timespans of several
years to a decade.

@ Policies that increase price
visibility can lead to a larger adoption
of cleaner cars and larger rewards for
greener firms.
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https://doi.org/10.1787/c13d5d61-en
https://doi.org/10.1787/c13d5d61-en
https://doi.org/10.1787/c13d5d61-en

Figure 2. Marginal effect of past innovation on firm market share for median fuel prices
across years.

PANEL A. Effects of innovating in electric and hybrid (clean) car technologies.

Marginal effect of a 1 pp increase in the share of
clean patent stock on market share (in pp)

-0,60
12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Years between the share of clean patent stock
and increase in fuel prices

PANEL B. Effects of innovating in fuel efficient (grey) car technologies.

Marginal effect of a 1 pp increase in the share of grey
patent stock on market share (in pp)

-0,60

12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Years between the share of grey patent stock
and increase in fuel prices

Source: Agnelli, Costa, Dussaux (2023), “The economic benefits of early green innovation: evidence from the automotive sector”.



Assessing the social and economic impacts of environmental policies

The effects of climate policies on clean innovation and

economic performance

Innovation in clean technologies is necessary

to achieve the required emission reductions

to make the low-carbon transition compatible
with sustained economic growth. However,
patent filings in low-carbon technologies have
declined over the past years, raising concerns
that innovation in cleaner technologies is slowing
down at the time they are the most needed. This
may suggest that current environmental policies
are not providing enough incentives for firms to
innovate in low-carbon technologies and need to
be reinforced

However, environmental policies such as
carbon pricing policies are often difficult to
implement due to concerns that they may
harm the productivity of firms or destroy jobs.
Thus, an important question from a policy
perspective is whether providing incentives to
firms to innovate in low-carbon technologies
through environmental regulation is harmful to
economic performance.

POLICY IMPLICATIONS

@ Climate policies can be effective at
boosting the pace of green innovation
in the regulated sectors.

@ Relying on indirect effects by
regulating up- or downstream sectors
might not induce large additional
green innovation along the value chain.

@ Past climate policies have
not been major burdens on

firms' competitiveness.

"The effect of climate policy on innovation
and economic performance along the
supply chain” empirically assesses the effect
of climate policy stringency on innovation

and economic performance, both directly on
regulated sectors and indirectly through supply
chain relationships. The analysis is based on a
combination of global firm-level and sector-level
data combined with input-output tables, data on
climate policy stringency and data on embodied
CO, emissions in international trade, covering

19 countries globally and the period from 1990
to 2015.

The study finds that:

e (Climate policies are effective at inducing green
innovation in directly regulated sectors, while
they do not induce significant innovation
along the supply chain.

e There is no evidence that climate policies
— through the channel of clean innovation
— either harm or improve the economic
performance of directly regulated firms, in
terms of productivity or value added.


https://www.oecd-ilibrary.org/environment/the-effect-of-climate-policy-on-innovation-and-economic-performance-along-the-supply-chain_3569283a-en?utm_source=Adestra&utm_medium=email&utm_content=WKP%20-%20Climate%20policy%20effect%20on%20innovation&utm_campaign=env-news-16-feb-2022&utm_term=env
https://www.oecd-ilibrary.org/environment/the-effect-of-climate-policy-on-innovation-and-economic-performance-along-the-supply-chain_3569283a-en?utm_source=Adestra&utm_medium=email&utm_content=WKP%20-%20Climate%20policy%20effect%20on%20innovation&utm_campaign=env-news-16-feb-2022&utm_term=env
https://www.oecd-ilibrary.org/environment/the-effect-of-climate-policy-on-innovation-and-economic-performance-along-the-supply-chain_3569283a-en?utm_source=Adestra&utm_medium=email&utm_content=WKP%20-%20Climate%20policy%20effect%20on%20innovation&utm_campaign=env-news-16-feb-2022&utm_term=env

|
_




Assessing the social and economic impacts of environmental policies

policies

Assessing the employment
Impacts of environmental

The employment impacts of environmental policies

Employment is perhaps the most important
concern for policy makers when enacting climate
policies, notably because employment impacts
can be decisive in determining their political
acceptability. However, evidence on the impact
of environmental policies on employment

is limited.

"The effect of energy prices and environmental
policy stringency on manufacturing
employment in OECD countries” empirically
assesses the impact of increases in energy

prices (a proxy for more stringent climate
policies) and environmental policy stringency on
manufacturing employment in OECD countries
over the period 2000-2014.

The study finds that:

¢ In the manufacturing sector, higher energy
prices and environmental policy stringency
lead to a small decrease of total employment.

e Energy intensive sectors are most affected,
while no change in employment is observed
for less energy-intensive sectors.

e Evenin highly energy-intensive sectors the
effect is relatively small: a 10% increase in the
price of energy prices reduces employment
in the iron and steel sector by 2% in the
short run.

e Higher energy prices increase the probability
that firms exit the market, but they also have
a positive effect on the employment level of
surviving firms: a 10% increase in energy prices
would increase employment of the average
surviving firm by 0.7%.

POLICY IMPLICATIONS

Q Imposing stricter environmental
policies implies transition costs in the
short run as some workers are forced
to move away from affected firms
and sectors. It is crucial that policy-
makers mitigate the social impacts for
affected workers.

@ Cven if job losses are likely to
occur — especially in more energy-
intensive sectors — they are unlikely to
be permanent as laid-off workers may
ultimately find other jobs.

Q Transition costs are typically
highly localised in regions specialised
in polluting activities and they can
therefore translate into potentially
significant regional effects and thus
political costs.



https://www.oecd-ilibrary.org/economics/the-effect-of-energy-prices-and-environmental-policy-stringency-on-manufacturing-employment-in-oecd-countries-sector-and-firm-level-evidence_899eb13f-en
https://www.oecd-ilibrary.org/economics/the-effect-of-energy-prices-and-environmental-policy-stringency-on-manufacturing-employment-in-oecd-countries-sector-and-firm-level-evidence_899eb13f-en
https://www.oecd-ilibrary.org/economics/the-effect-of-energy-prices-and-environmental-policy-stringency-on-manufacturing-employment-in-oecd-countries-sector-and-firm-level-evidence_899eb13f-en
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Figure 3. Employment effects of higher energy prices across sectors.
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Note: Vertical bars represent 90% confidence intervals.

Source: Dechezleprétre, A, D. Nachtigall and B. Stadler (2020), "The effect of energy prices and environmental policy stringency on
manufacturing employment in OECD countries: Sector- and firm-level evidence”.
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Assessing the social and economic impacts of environmental policies

The impact of fossil fuel subsidies removal on employment

One of the major concerns amongst developing
countries is that the phasing out of fossil fuel
subsidies might lead to employment and income
losses because they increase the cost of energy
across all end users. However, little is known
about how firms actually respond to energy price
increases in the developing world.

"Assessing the impact of energy prices on
plant-level environmental and economic
performance” exploits geographically-based
variations in energy price to identify the

effect of energy price shocks on plant level
environmental and economic performance.

The study analyses the impact of these energy
price increases induced by Indonesia’s fossil fuel
subsidy reforms on plant-level economic and
environmental performance.

The study finds that:

e Anincrease in energy prices due to a reduction
in fossil fuel subsidy has large environmental
benefits, while generating small adverse
impact.

A 10% increase in energy prices causes
a reduction in energy use by 5.2% and
a reduction in CO, emissions by 5.8%
on average.

More energy-intensive sectors respond more
to the shocks caused by energy price increases
through reduced energy use.

Energy price increases raise the probability of
plant exit and reduce employment of large
and energy intensive plants but the estimated
effect on employment is very small (-0.2% for
a 10% increase in energy prices).

Energy price changes have no significant
influence on net job creation at the industry
level, suggesting that jobs are not lost but
reallocated from energy inefficient to energy-
efficient firms.



https://www.oecd-ilibrary.org/environment/assessing-the-impact-of-energy-prices-on-plant-level-environmental-and-economic-performance_9ec54222-en
https://www.oecd-ilibrary.org/environment/assessing-the-impact-of-energy-prices-on-plant-level-environmental-and-economic-performance_9ec54222-en
https://www.oecd-ilibrary.org/environment/assessing-the-impact-of-energy-prices-on-plant-level-environmental-and-economic-performance_9ec54222-en
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Figure 4. Employment effects of higher energy prices across sectors.
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Note: The figure presents the parameter estimates from regressing the log-transformed employment (no. of workers) on the
instrumented log-transformed energy price at the 2-digit sector level. Each point is weighted by the sum of total output (in ‘000
IDR) to reflect relative contribution to the entire industry. Sector 12 (Tobacco manufacturing) has been dropped to get better
illustration. Vertical green bars are 90% confidence intervals.

Source: Brucal, A. and A. Dechezleprétre (2021), "Assessing the impact of energy prices on plant-level environmental and economic
performance: Evidence from Indonesian manufacturers”.

POLICY IMPLICATIONS

@ Environmental fiscal reforms in an
emerging economy targeting the price
of energy faced by firms would have
large environmental benefits while not
inducing employment losses.

@ However, phasing out fossil

fuel likely generates employment
reallocation across firms within sectors.
Therefore, environmental fiscal reforms
should be complemented by policies
that accompany laid off workers and
ease job reallocation.
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OECD work on social and economic outcomes of
environmental policies
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WORKSHOPS
o Pre-conference Workshop: The Economic Impacts of Air Pollution and the Implications for Policy
o Expert Workshop on Environmental Policies: Social and Economic Outcomes
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Head of Environment and Economy Integration Division,
Environment Directorate, OECD

Shardul. Agrawala@oecd.org

@ https://www.oecd.org/environment
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