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Overview

• The components of sustainable development (SD)
• How does the study of economics help with SD?
• The economics toolkit to assess SD:
• Market failures and externalities
• Policy instrument design
• Benefit-cost analysis

• Research topics for economists



Sustainable development is
“Development that meets the needs 
of the present without compromising 
the ability of future generations to 
meet their own needs” (Brundtland 
Report, 1987)



Three pillars of Sustainable development

EnvironmentalEconomic Social

Economic, environmental and social sustainability 
are all connected. One cannot trump the other two.



Economics and Sustainable development

• Economics is about:
• Maximising societal welfare
• Markets 
• Scarcity
• Decision-making
• Wellbeing

• Sustainable development is about:
• Development that enhances future welfare
• Ecology
• Social justice
• Economic sustainability

What is the connection?

Economics gives us the tools to understand and assess 
sustainable development



What do we mean by economic 
sustainability?

• “Economic sustainability is the ability to support a defined level of 
economic production indefinitely” (Muneeb, 2018). 

• Distinguish between Economic Growth vs. Economic Development

• Economic growth: an increase in the capacity of an economy to 
produce goods and services, compared from one period of time to 
another. Could reduce poverty but at the expense of depletion of 
natural resources, pollution, congestion & disease. 

• Economic development: concerned with economic sustainability 
which means taking care of issues such as the alleviating the rise of 
poverty, congestion, disease as well as environmental issues and, 
overall, meeting the needs of the present without compromising 
future needs.

Needs long-term thinking!



Measuring sustainable development 

• Need to consider a range of 
environmental, economic and 
societal indices

• Several organisations have developed 
lists of recommended indicators UN

• Global indicator framework for SDG 
(sustainable development goals) 
published by UN - 231 
unique indicators!
https://unstats.un.org/sdgs/

https://unstats.un.org/sdgs/


Which elements of the economics 
toolbox can we use in sustainable 
development research?

• Cost benefit analysis (1.2), 
• Incentives (1.2, 2.2, 2.3, 2.4), 
• Price mechanism (2.1), 
• Externalities and market failure (3.3), 
• Taxation (2.4, 3.2, 3.3, 4.2) and 
• Regulation (2.4, 3.3)



Market failures and 
externalities



Externalities and market failure (3.3) 

• The concept of market failures is a key framework to explain 
environmental problems and how markets can be used to find 
solutions
• In economics we assume competitive markets with a range of 

conditions:
üMarkets exist for all goods and services produced and consumed
üNo externalities exist
üAll markets perfectly competitive
üAll transactors have perfect information
üAll goods and services are private goods (there are no public goods)
üAll agents are maximisers

• Almost NEVER in real life!



Market failures in the energy sector

Imperfect 
Information: 
Asymmetric 
information

Split 
Incentives: 

Principal-Agent 
Problems

Externalities
Behavioural 

Failures
(Bounded 

Rationality)

Access to 
finance

n Price instruments are important for removing certain barriers, e.g. 
“internalize” negative externalities by increasing prices with taxes

n Lack of property rights causes lack of/incorrect pricing 
n Informational failures and principal-agent problems can prevent price 

signals from reaching consumers 11

Property rights



Externalities in the Energy Sector

Source: C. Aravena



In the presence of market failures…
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The presence of market failures means that the true cost of emissions is 
illustrated by the marginal social cost (MSC) of emissions. 

SMC

The efficient equilibrium is 
at P* and Q*: 
=> SMC = SMB  (or demand)



Correcting externalities with taxes
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The cost of the externality can be added as a (carbon) tax on the firm. This shifts 
the marginal cost curve to the left to reflect the social marginal cost of emissions. 14



Policy instrument design



Policy Instruments: categories

• Command and control – standards and mandates
• Information measures
• Economic instruments – price-based policies

16Book by Bemelmans-Videc et al. (2003)



Command-and-control
• Market failure addressed: split incentives and imperfect 

information
• Characteristics: regulatory target set specifying 

environmental performance, e.g. emissions limits, 
technical characteristics, e.g. minimum performance 
standard
• Strengths: relatively easy to understand and administer, 

no subsidy from public budget
• Weaknesses: often inefficient, i.e. not least cost, 

enforcement needed, risk of regulatory capture, 
policymaker technical capability important.
• Examples: building codes, EU car CO2 emissions 

regulation, EU energy efficiency regulations on electric 
appliances

17



2009 EU CO2 Emissions Legislation for 
Passenger cars

• Since 2000 voluntary agreements to reduce CO2 emissions 
with auto industry (140g/km by 2008)
• By 2007, clear that emissions target would not be achieved 

(~160g/km)
• 2009: New regulation:
• 130 CO2 g/km average new car emissions by 2015, phase-in 

from 2012
• Individual manufacturer targets based on vehicle weight
• Penalty payment for excess emissions
• Eco-innovations
• Super-credits 
• Pools acting jointly
• 25% reduction target for smaller manufacturers

• Longer-term target 95 g/km by 2021
• 2030: (still under negotiation) 37.5% lower than 2021
http://ec.europa.eu/clima/policies/transport/vehicles/cars/
https://multimedia.europarl.europa.eu/en/emission-performance-standards-new-passenger-

cars_I161029-V_v 18

http://ec.europa.eu/clima/policies/transport/vehicles/cars/
https://multimedia.europarl.europa.eu/en/emission-performance-standards-new-passenger-cars_I161029-V_v


Average CO2 emissions: 
historical trends and targets EU-28
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Information measures

• Overcome market failures relating to imperfect 
information
• Can be combined with other policy instruments such as 

incentives and regulation
• Design of labels important – endorsement vs rating vs 

information
• Allow sufficient time in advance of implementation to 

ensure trained professionals where certification is needed
• Need to raise awareness among public and relevant sector
• Regular checking of assessors and enforcement needed to 

ensure credibility

20



Information measures: buildings rating 
labelling Ireland and Portugal 

21



Economic policy instruments 
• Economic instruments address externalities
• Improve the market efficiency of the environment by 

imposing a price on such goods equal to the marginal cost 
of their use (marginal environmental damage cost)
• This may imply a subsidy for products that are public 

goods or environmental goods
• Once costs associated with damage can be calculated, 

then environmental taxation is efficient way to rectify 
market failure
• Strengths of economic instruments:

• Cover cost of environmental damage
• Provide incentive effects
• Raise revenue 

• Weaknesses:
• Uncertainty in damage costs and abatement costs means that prices 

can be difficult to set
• Asymmetric information
• May lead to distributional inequity

22
“A sufficiently high carbon price also promotes investment in clean, low-carbon 
technologies.” European Commission. Discuss!



Economic or market-based policy 
instruments 

Fiscal 
instruments

Tax relief

Taxes

User charges

Financial 
measures

Loans

Grants

Share 
participation

Market-based 
instruments

Emissions 
trading schemes

White certificate 
schemes

Direct 
investment

Public 
procurement 

rules

Public 
infrastructure

RD&D 
investment
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Examples of economic instruments for 
clean energy in sectors

Power sector

• Emissions 
trading

• Subsidies for 
renewables

• Fuel taxes

Industry

• Tax relief
• Audit support
• CO2 emissions 

trading
• Energy 

management 
support

• R&D 
incentives

• Energy prices
• Carbon taxes
• 3rd party 

finance and 
ESCOs

Transport

• Vehicle tax 
incentives

• Advanced 
vehicle 
subsidies

• Fuel taxes
• User charges
• Infrastructure 

investment
• CO2 emissions 

trading
• Carbon taxes

Buildings 

• Grants for EE 
equipment

• Loans and 
grants for 
refurbishment

• Direct 
investment in 
social housing

• Tax relief
• Energy prices
• Carbon taxes
• 3rd party 

finance and 
ESCOs

24



Economic instruments (1) 
Emissions Trading Schemes

• Instead of setting the charge, we set the quantity of 
emissions and allow the market to determine the price.
• All sources are allocated allowances to emit either on 

the basis of some criterion or by auctioning. The 
allowances are freely transferable. 
• The equilibrium price will be the price at which the 

marginal control costs are equal for both (or across all) 
firms.
• The market equilibrium for an emission allowance 

system is the cost-effective allocation, but it is easier 
said than done.



EU ETS: largest ETS in the world
Historical trend in permit prices

Source: Ellerman et al. (2014)

Price on February 18th, 2016: 5.25€/ton(CO2)



Progression since 2016….

Source: https://ember-climate.org/data/carbon-price-viewer/

Why price rise? Scarcity introduced to the market. 
Fewer permits => higher prices



Economic instruments (2) 
Subsidies for environmental ‘goods’

Example: REFIT = 'Renewable Energy Feed in Tariff‘ = subsidy to encourage 
the development of new renewable generation - primary means through 
which electricity from renewable sources was supported in Europe.

28

Used to correct for externality and other market failures by providing 
subsidy to cleaner competitor

Source: SEAI 2020

33.2% electricity 
generation from 
renewables in 2018
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Economic Instruments (3) 
Environmental Taxes

• Definition of carbon taxes: a tax whose tax base is a 
physical unit (or a proxy of it) of something that has a proven, 
specific negative impact on the environment, here carbon. Value 
added tax (VAT) is normally excluded (Eurostat, 2014).

• Basic rationale for environmental taxes and charges is 
the use of fiscal instruments to correct environmental
externalities
• Primary function of environmental taxes is to create a 

financial incentive for reducing pollution e.g. carbon tax
• Video  of Leonardo di Caprio interviewing Greg Mankiw 

(and Elon Musk) on carbon taxes: 
https://www.youtube.com/watch?v=2JNs6bC4NbY

29

https://www.youtube.com/watch?v=2JNs6bC4NbY


Irish carbon tax
• Irish carbon tax introduced 

in 2009
• Coverage: Only non-ETS 

sectors and only CO2 
emissions (no agriculture)
• Rate: initially €15 per tCO2, 

rising to €20, now €26 per 
tCO2
• Revenue: 52% businesses, 

48% households
• Not ring-fenced/ 

hypothecated
• Rising to €100/tCO2 by 

2030 
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Summary on policy instruments

• Market failures causing GHG emissions: 
Externalities and property rights 
• Policy instruments -> 3 categories of policy
• Command and control
• Information measures
• Economic instruments

• Emissions trading
• Subsidies
• Taxes 

• Criteria for efficient policy instruments

31



Benefit-cost analysis 
- Key tool in economic analysis of policies
- Introduces other elements: discounting, net 

present value, valuation of non-market goods



Benefit-cost analysis of Climate Change 
Policy

Cost of climate 
change 

mitigation

Damage costs of 
more rapid 

climate change

Reduction 
of GHG 
emissions

Aravena, 201533



What is the 
Climate 
Change 
problem?

CO2 CH4

N2O

Global warming

Climate change
- Storms
- Floods
- Droughts
- Sea-level rise
-.....

34

Understanding the 
benefits of climate 
change mitigation 
involves 
understanding the 
cost of the 
damage



Costs of mitigation

Source: Enkvist et al., (2007), cited in Stern (2008)

=> Price of carbon to achieve given 
quantity of emissions abatement can be 

estimated
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Policy benefits: Avoided damages
Observed climate change impacts

• Physical systems
- Glaciers, snow ice and permafrost
- Rivers, lakes, floods, and drought
- Coastal erosion and sea level effects

• Biological systems
- Terrestrial ecosystems
- Wildlife
- Marine ecosystems

• Human and managed systems
- Food protection
- Livelihoods, health, and/or economics

36



Estimates of the Damage Costs of 
Climate Change

With the changes in temperature some diseases that were not present in 
some places can start to appear and spread. 37



Estimates of the Damage Costs of 
Climate Change

The aggregation  of estimated impacts across regions leads to a positive impact or 
benefit of $488 billion per year, equal to 2.3% of the total world income. 
If non-market goods are included: Negative world impact of $522 billion or 2.7% 
of income. Huge different. Main reason: mortality. 

Aravena, 2015 38



• Bring the benefits and costs together in BCA
• One problem with climate change policy evaluation –

the costs of mitigation occur now but the benefits
extend into the future
• Want dynamic efficiency = efficiency across time
• Estimate the net benefits (= total (private and social) 

benefits – total (private and social) costs) over time in 
the present value

Benefit-Cost Estimation



Topics for economists on 
SD



Major research questions for 
economists on SD

• Climate change
• Biodiversity
• Social justice
• Poverty and the environment
• Water scarcity
• Waste recycling
• Renewable energy development
• Ex-post policy analysis of any recent policy



Covid and Sustainable Development 
Some research questions for economists

• How have economic drivers been affected by Covid? 

• What indicators are relevant?
• GDP
• Travel
• Unemployment 
• Energy use
• Social welfare

• How is the environment affected? 

• Are the effects unequal across society?

• Webinars on Covid and public policy themes from UCD Geary 
Institute available here: http://publicpolicy.ie/papers/irelands-
covid19-crisis-response-perspectives-from-social-science-videos-
and-slides-from-all-17-panels/

• Other research  relating to Covid in UCD: 
https://www.ucd.ie/research/covid19response/expertcomment
ary/

http://publicpolicy.ie/papers/irelands-covid19-crisis-response-perspectives-from-social-science-videos-and-slides-from-all-17-panels/
https://www.ucd.ie/research/covid19response/expertcommentary/


Other great topics for economics projects 
relating to sustainable development

• Climate change:
• European Green Deal is a great topic for examining sustainable development research, as policy makers have tried to 

include economic, environmental and social sustainability objectives. There are many pieces to it so students could pick 
one aspect, ie CO2 targets, or investing in a green economy 

• Examine Ireland’s Climate Action Plan 2019. 
• Are the policy measures proposed (for a particular sector) sustainable, ie economic, social and environmental? 
• What market failures are being addressed? 
• Pick a policy measure and carry out a benefit-cost analysis

• Carbon tax: at what level should it be set? Why? How are low income groups affected?
• Emissions trading: compare the Eu scheme with another (perhaps US RGGI for example)
• Look at international agreements and consider from game theoretical point of view

• Biodiversity: 
• What are the existing market failures that lead to overexploitation?
• Can we value/monetise the ecoservices provided?

• The future of energy:
• Look at the external costs associated with fossil fuels, i.e. climate change, air quality, mining
• Examine fossil fuel subsidies globally and the countries where they are highest
• Examine renewable energy subsidies across a region; how are they designed differently?
• What is the role of consumer? Investing in clean technologies, consumer behaviour, generating electricity at home, 

renovating their home to consume less. 
• How do energy prices influence investment in clean energy?
• Energy poverty in Ireland: a combination of eergy prices, income and poor buildings quality

• Transport: how can transport be more sustainable (across the 3 dimensions)? Connect access to clean 
transport with social justice? How can EVs provide a solution in urban and rural areas? 

• Water: who should pay? How can water charges be fairly designed?

• Waste: Look at a benefit-cost analysis of an incinerator. Compare the cost of recycling vs landfill vs waste-to-
energy. Assess proposed new waste plan.



Source material suggestions
• Policy:

• EU Green Deal: https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal_en

• Irish Climate Action Plan: https://www.dccae.ie/en-ie/climate-action/topics/climate-action-plan/Pages/climate-action.aspx

• EU policy: https://ec.europa.eu/info/energy-climate-change-environment_en

• The EU Commission Climate Action Policy: https://ec.europa.eu/clima/policies/strategies_en

• Global Paris Climate Plan: https://ec.europa.eu/clima/policies/international/negotiations/paris_en

• Irish waste action plan: https://www.dccae.ie/en-ie/environment/publications/Pages/Waste-Action-Plan-for-a-Circular-Economy.aspx

• US ETS: epa.gov/emissions-trading-resources 

• Data:

• SEAI has ha range of energy data:

• EPA has Irish emissions data: 

• International emissions data can be obtained from a number of international organisations’ websites:

• https://unfccc.int/

• https://www.ipcc.ch/

• https://www.epa.gov/ghgemissions/global-greenhouse-gas-emissions-data

• http:/www.iea.org

• http://www.eia.gov

• https://ccafs.cgiar.org/ 

• OECD has lots of databases relating to the environment, social and economic indicators for OECD countries. See in environment

statistics, for example https://www.oecd-ilibrary.org/environment/data/environmental-policy/renewable-energy-feed-in-

tariffs_f68de84b-en

• World Bank has similar global but less details https://data.worldbank.org/

• Transport

• https://www.sustainabletransport.org/

• https://www.oecd-ilibrary.org/transport/international-transport-forum-policy-papers_24108871

• Agriculture

• https://climatefocus.com/

• www.teagasc.ie

•
• Electricity

• www.iea.org

• www.irena.org

https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal_en
https://www.dccae.ie/en-ie/climate-action/topics/climate-action-plan/Pages/climate-action.aspx
https://ec.europa.eu/info/energy-climate-change-environment_en
https://ec.europa.eu/clima/policies/strategies_en
https://ec.europa.eu/clima/policies/international/negotiations/paris_en
https://www.dccae.ie/en-ie/environment/publications/Pages/Waste-Action-Plan-for-a-Circular-Economy.aspx
https://unfccc.int/
https://www.ipcc.ch/
https://www.epa.gov/ghgemissions/global-greenhouse-gas-emissions-data
http://www.iea.org/
http://www.eia.gov/
https://ccafs.cgiar.org/
https://www.oecd-ilibrary.org/environment/data/environmental-policy/renewable-energy-feed-in-tariffs_f68de84b-en
https://data.worldbank.org/
https://www.sustainabletransport.org/
https://www.oecd-ilibrary.org/transport/international-transport-forum-policy-papers_24108871
https://climatefocus.com/
http://www.teagasc.ie/
http://www.iea.org/
http://www.irena.org/


Thank-you 
Lisa Ryan
Lisa.ryan@ucd.ie
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