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Climate change: Effective ways of cutting greenhouse gas emissions
Overview
There are few rigorous impact evaluations of climate
change interventions. But some examples in the field
of conservation stand out. A number of recent
studies evaluate the impact of protected areas,
payment for environmental services and
decentralized forest management. Climate change
interventions have much to learn from experiences in
such fields. Despite the limited experience so far in
the area, there are many opportunities to conduct
impact evaluation of climate change.
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Mind the development gaps
Evidence that the earth’s climate is warming is overwhelming. Nine of the ten warmest years on record occurred between 1995
and 2004 (Aalst, 2006). Global greenhouse gas emissions due to human activities are rising steadily, making reductions
(mitigation) all the more urgent.
.
Up to 600 million more people are facing malnutrition due to the breakdown of agricultural systems resulting from increased
exposure to drought, rising temperatures, and more erratic rainfall. Semi-arid areas of sub-Saharan Africa with some of the
highest concentrations of poverty in the world face the danger of potential productivity losses of 25 per cent by 2060. Tackling
climate change is now key for reducing poverty (UNDP, 2008)
While global emissions are projected to grow over the next few decades, the level at which stabilisation is achieved depends
upon the success of the policy instruments employed, mostly at national level. These include mitigation policies undertaken by
countries under the Kyoto Protocol and outside of it, as well as non-climate policies that may reduce greenhouse gas emissions
as a co-benefit.
There are several types of mitigation policy instruments: (i)Regulations and standards state either the technologies that must be
used (to minimise emissions) or the levels of pollution allowed. (ii)Taxes and charges are imposed on each unit of undesirable
activity by a source. (iii)Tradable permits are also known as marketable permits or cap-and-trade systems. They set limits on
aggregate emissions by specified sources, require each source to hold permits equal to its actual emissions and allow permits to
be traded among sources. (iv)Voluntary agreements between a government authority and one or more private parties aim to
improve environmental performance beyond compliance to regulations. (v)Subsidies and incentives include direct payments, tax
reductions or price supports from a government to an entity for carrying out a specified action. (vi)Information instruments
require the public disclosure of environmental information, usually by industry to consumers, through labelling programmes and
rating and certification systems. (vii)Research and Development (R&D) cover direct government funding and investment aimed
at generating innovative approaches to mitigation or the infrastructure needed to reduce emissions, such as prizes and
incentives for technological innovations (IPCC, 2007).
In terms of cost, the World Bank says developing nations need US$400 billion per year for mitigation. The December UN climate
change summit is the deadline for countries to agree on a new global deal. Since funding and mandate for climate change
mitigation and adaptation interventions is increasing substantially, there is an urgent need to ensure effective allocation of these
resources and for policy makers to know which green house gas mitigation policy works, under what circumstances and at what
cost.
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Lessons learned
Evaluating the range of policy instruments for mitigation is
problematic. Policies, interventions and their outcomes can be
assessed on multiple levels and it is often difficult to compare
interventions across sectors and countries. Impact evaluations
are usually not integrated into mitigation interventions, which
in any case may be too broad, long-term and complex. Since
climate change interventions are still relatively recent, it’s often
too early to assess the environmental impact of many policy
instruments. However, evaluators should consider measuring
other intermediate outcomes such as behavioural changes
instead
(Ferraro,
2009).
Evaluations
can
consider
environmental effectiveness, cost -effectiveness, distributional
considerations and institutional feasibility.
(i) Regulations and Standards: Provide more certainty about
environmental effectiveness, and are often measured in
greenhouse gas emission reductions:
There has been extensive use of standards to increase energy
efficiency in over 50 countries (IPCC, 2001): the US ENERGY
STAR programme reduced CO 2 emissions by 218.4 million
tonnes of carbon dioxide a year (MtCO 2) from 2000-2007 over
and above business-as-usual scenarios (EPA, 2008).
(ii) Taxes and Charges: These can set a price on carbon,
though they cannot guarantee a particular level of emissions as
emitters weigh the cost of avoiding emissions against the cost
of the tax:
Though fixed emissions charges in Central and Eastern
European transition economies were rendered ineffective by
high inflation (Bluffstone and Larson, 1997), the introduction of
more stringent environmental policies led to aggregate
industrial CO 2 emissions for 2003 that were 18 per cent lower
than in 1995. Without these policies, emissions would have
increased by 31 per cent, all else being equal (Zugravu et al.,
2008).
Flexible charges have been effective in Denmark, where CO 2
emissions decreased by 5 per cent in the year 1996-1997 when
the tax rate was raised (Nordic Council of Ministers, 2002).
(iii) Tradable Permits: Economists favour market instruments
such as tradable carbon permits, which set a carbon price.
Their environmental effectiveness is determined by the volume
of allowed emissions, and equity depends upon how permits
are allocated. Pizer et al. (2006) find that an economy-wide
programme will be more cost -effective in reducing emissions
than a sectoral programme:
However, emissions trading programmes for sulfur dioxide
(SO2) and nitrogen oxides (NOx) in the US and the EU
Emissions Trading System for CO 2 only cover certain sectors, in
the latter case to ease initial implementation (Christiansen and
Wettestad, 2003).
Most programmes have distributed free permits (allowances)
rather than using auctions. Ellerman (2005) claims this was key
to winning acceptance for the concept in the US; others
suggest interest group pressures led to the largely free
allocation of allowances in the EU Emissions Trading System
(Christiansen and Wettestad, 2003; Markussen and Svendsen,
2005).

More recently, the global economic downturn has contributed
to tumbling prices for carbon permits. This means companies
will have less incentive to reduce emissions. Further drops in
permit prices could threaten the integrity of the EU Emission
Trading System itself.
(iv) Voluntary Agreements (VAs): Vas between stakeholders
are politically attractive, raise awareness, stimulate innovation
and may shape national policy development. But they have
not, generally speaking, achieved significant national or
regional-level emissions reductions beyond business-as-usual:
Darnall and Sides (2008) evaluate the environmental outcomes
of VAs in over 30,000 US firms and despite the Environmental
Protection Agency’s enthusiasm for VAs non-participants
improve environmental performance by 7.7 per cent over VAs
participants.
Chidiak (2002) argues that the considerable greenhouse gas
emission reductions achieved by the main alumin ium producer
and the packing glass industry association in France are
attributable to general policies, regulations, investment in
technology and cost reduction efforts rather than the VAs.
(v) Financial Incentives: Subsidies and tax credits are often
used to boost the spread of new technologies such as
renewable energy. Economic costs may be higher, but they are
often necessary to overcome market barriers and corporate
resistance:
In Europe, specific prices have been set at which utilities must
purchase renewable electricity (feed-in tariffs). This has been
effective in promoting development of wind power in Germany,
Denmark and Spain, who accounted for over 80 per cent of
additional installed capacity in Europe in 2000; feed-in tariffs
have proven more efficient than national targets (Menanteau
et al., 2003).
Payment for Environmental Services (PES) is another financial
incentive that has received increasing attention in recent years
for its potential to reduce deforestation. Recent impact
evaluations of PES in Costa Rica suggest the program has had
limited impact on deforestation and highlights the importance
of targeting payments to areas with high risk of deforestation
(Pfaff et al., 2008; Robalino et al., 2008). However, the ‘Grain
for Green’ program in China has been successful in providing
both environmental services and increased wealth for the
poorest participants (Uchida et al., 2007).
(vi) Information Campaigns: These may encourage more
sustainable lifestyle choices that contribute to mitigation, but
their impact has not been assessed.
(vii) Investment in Research, Development and Demonstration
(RD&D): RD&D can lead to cost -effective, advanced
technology, but these are essentially long-term mitigation
measures. Their impact is not only difficult to evaluate but also
depends crucially on the policy environment.

Closing the evaluation gap
Impact Evaluations need to be integrated into mitigation
interventions from the outset. Each policy instrument should
be evaluated in detail across different sectors to build up an
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evidence base for comparison with other policy instruments
and national contexts need to be accounted for.

Intergovernmental Panel on Climate Change, Cambridge
University Press: Cambridge/New York, 2001.

In addition, there is a need t o calculate the cost -effectiveness
of the reduction of emissions resulting from different
interventions. This requires identifying a value to all the costs
and benefits resulting from the interventions. If the impact of
the project on carbon emissions is known, it is quite
straightforward to calculate the cost per ton of avoided
emission (White 2009). Interventions can have both positive
and negative development impacts, and this should be taken
into account in the cost-benefit analysis of climate change
interventions.

IPCC Climate Change 2007: Mitigation. Contribution of Working
Group III to the Fourth Assessment Report of the
Intergovernmental Panel on Climate Change’, Cambridge
University Press: Cambridge/New York, 2007.
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