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ENVIRONMENTAL POLICY AND THE ECONOMIC DOWNTURN

Alex Bowen and Nicholas Sterh
ABSTRACT

This paper considers how environmental policiesikhcespond to macroeconomic
downturns. It first explores the implications bétglobal economic downturn of 2008-09 for
environmental policies, focusing in particular tve example of action against climate
change. The arguments for and against activistlifigolicies in general are then reviewed,
and the case made that a demand-induced downtowvidps a very good opportunity to
undertake a necessary step change in the publicisgecomponent of environmental
policies and to start working through a backlogpablic investment to improve the
environment. Fiscal policy should be used to imprthe allocation of resources across time
and space. Recent fiscal stimuli are considerg¢kdanight of this discussion. It is also
argued that there is little cause to delay thevdhiction of price signals to internalise
environmental externalities. But the levels atehhguch signals should be set requires
careful analysis; changes over the business cyaleba warranted, depending on the nature
of the environmental externality and the causei(f)@business cycle in question.

KEY WORDS: environmental policies, pricing environmental er#dities, business cycles,
fiscal policies, climate change.

JEL CLASSIFICATION : E62, E65, H23, H54, Q54, Q58
I. INTRODUCTION

Environmental degradation threatens the qualityf@find the potential for sustainable
development in societies across the world. Biadieis suffering. Water supplies and
other environmental services to mankind are comimger stress. Ocean acidification is now
a problem. The OECD’s latest annual Environme@iatiook ‘traffic light’ assessment
signalled a red light for species loss, invasiveraspecies, loss of tropical forests, water
scarcity and pollution, urban air quality and halpars waste management (OECD, 2008).
Looming over current environmental challenges éséhormous danger of human-induced
climate change, which threatens to magnify existingronmental problems and ultimately
transform the physical and social geography oplaeet. As prospective climate change is a
function of the stock of greenhouse gases (GHGH)aratmosphere, action on this front in
particular is urgent, as GHGs are continuing taiaudate in the atmosphere — and, until very
recently, at an increasing rate.

These increasing pressures on the environmentpapulation and economic growth have so
far out-paced environmental policies (OECD, 200Bjwvironmental objectives and the
sustainability of development have attracted insirgpattention in development strategies,
and are central to the Millennium Development G@sIBGs) adopted by the United Nations
in 2001° If the MDGs were being drawn up now, there ditioubt that more attention

! Grantham Research Institute on Climate Changetenfnvironment. We are grateful for comments from
referees and editors of tReview and research assistance by James Rydge. Thedistlalmer applies.

2In particular, Goal 7 of the Millennium DevelopniéSoals is to ‘ensure environmental sustainabiityd
embraces four targets: (1) Integrating the prilesipf sustainable development into country padiciad
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would be given to environmental concerns, partityldne need to adapt to the climate-
change impacts that are likely even in the evestraing international efforts to curb
greenhouse gas emissions. Yet the United Nationg@&hment Programme concludes:
“serious and persistent barriers to sustainableldement remain [...] Environmental
degradation is therefore undermining developmedtthreatens development progress”
(UNEP, 2009a). The United Nations’ regular monitgrof progress towards the MDGs
suggests that it will be very difficult to hit seaéof the environmental targets (UN, 2008).

Stronger environmental policies, including fiscaasures, are required on several fronts to
tackle these problems. Well-designed tax and spgndeasures applied over the long term
can improve the allocation of resources, move thddwon to a more sustainable growth
path, meet people’s aspirations for a better quafitife and guard against the risk of
environmental tipping points. As economic analysis taken into account the implications
of the high degree of risk and uncertainty aroundate-change impacts, their probably
inequitable distribution and the limited substihilidy of manufactured capital for
environmental capital, the merits of early andrsgraction against climate change in
particglar have become more apparent (see, for geai@tern, 2008a, 2009a; Neumayer,
2007):

However, although many governments have experirdesiid appropriately designed policy
tools, audits of environmental policies suggest thare is much more that could be done.
The OECD, for example, concludes that, “in mosintnas the use of scarce natural
resources remains underpriced or even subsidisktharpolluter pays principle is rarely
implemented fully. Unsustainable subsidies aregsve in industry, agriculture, transport
and energy sectors in most OECD countries.” Ageédht (2006) noted, it is surprising how
low a share of European countries’ tax receiptsaao®unted for by environmental taxes. In
the case of anthropogenic climate change, carbiom@r(implicit or explicit) is not
widespread, long-standing incentive problems immting domestic energy efficiency
remain pervasive, and public R&D spending in enengy low-carbon technologies is still
low, compared with several other sectors of thégleconomy and with 30 years ago (Stern
(2007), Chapter 16). There is, therefore, a steasge for a step change towards stronger and
better designed environmental policies.

The global recession in 2008-09 focused attentiothe impact of the business cycle on the
prioritisation of environmental policiésThe downturn was unusually severe. According to
the IMF staff, writing in April 2009, “By any measaj this downturn represents by far the
deepest global recession since the Great Deprég#idiR, 2009b). In the Schumpeter
Lecture to the European Economic Association, tpudy Governor of the Bank of England
for monetary policy said, “We have seen the eruptiba systemic financial crisis of quite

programmes; reversing loss of environmental ress)i@) Reducing biodiversity loss, achieving, B} @, a
significant reduction in the rate of loss; (3) Haty, by 2015, the proportion of people without sirsible access
to safe drinking water and basic sanitation; (4)2B20, achieving a significant improvement in tived of at
least 100 million slum-dwellers.

% And recent scientific research suggests thatiglks from climate change are greater than prewjoihsiught.
See, for example, the synthesis report of the Magg® International Alliance of Research Univeesiti
Congress,
http://www.iaruni.org/events/past/meetings/0903libnatesummit/ClimateChangeCongress_SynthesisReportl
0609.pdf

* Environmental policies are usually discussed eiit@ microeconomic setting or in the contextarfd-run
growth, in both cases abstracting from short-ruenoeconomic fluctuations (see, for example, théoteok by
Tietenberg and Lewis, 2008).
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unusual intensity and international reach. Theestgrecedent is probably the widespread
closing of international capital markets on the ef/the First World War. And associated
with that, we have seen the sharpest internatipsgtichronised slowdown in growth in the
post-war period, together with an unprecedentedraction in world trade” (Bean, 2009).
Concerns have been raised about whether econoamesfford the short-run costs of
environmental improvements and pollution and greesk gas abatement. For example,
before the European Union summit in October 20@ftd&=U members suggested that carbon
dioxide emissions targets ought to be revisedenight of current “serious economic and
financial uncertainties.” And the Prime Ministdrltaly told a press conference, “our
businesses are in absolutely no position at the enbtoe absorb the costs of the regulations
that have been proposed].”

This paper first explores the implications of tf#®&-09 economic downturn for
environmental policies, focusing in particular tve €xample of action against climate
change. In Section lll, the arguments for and rgjaictivist fiscal policies in general are
reviewed, and the case for environmental polidias take advantage of a discretionary
increase in deficit-financed spending is consider@dction IV then reviews recent fiscal
stimuli in the light of the discussion. Sectioro¥fers some conjectures about the
implications of this analysis for the interactiognemvironmental policies and business cycles
more generally. Section VI draws together the kmions: the demand-induced downturn
provided a very good opportunity to undertake agsary step change in the public spending
component of environmental policies and to stantkmg through a backlog of public
investment to improve the environment. Fiscalg@ohould be used to improve the
allocation of resources across time and spaceingelp build the foundations for more
vigorous, sustainable and attractive global growAnd there is little cause to delay the
introduction of price signals to internalise enuingental externalities. But the levels at which
such signals should be set requires careful arsalgisanges over the business cycle may be
warranted, depending on the nature of the envirotahexternality and the cause(s) of the
business cycle in question.

II. IMPLICATIONS OF THE GLOBAL SLOWDOWN FOR ENVIRO NMENTAL
POLICIES

The global slowdown’s implications for environmdrgalicies depend on the particular
reasons why markets by themselves are unlikelglioatr as high an environmental quality
as people would like, given their resources, anttlenay differ according to the policy
considered.

In many cases, the cause of an environmental prolés in a market failure derived from

the presence of externalities, such as those bt@lgiut by non-rivalry in consumption
(‘public goods’ or ‘bads’ like human-induced clireathange), by-products of production (e.g.
local pollution from waste products) and networfeefs (e.g. in power grids). Market
failures can also result from information asymnesirisuch as those between landlords
responsible for investing in home insulation anthtés who determine the use of heating in
the home, or between informed sellers of complexpcts and less informed buyers. They
may derive from lack of competition in markets,dey to collusive or strategic behaviour by
market participants; where that reflects underlygagnomies of scale, technology choices

®> BBC news report, 15 October 2008. In the evéwmtsé reservations were overcome after discussims a
how any burdens should be shared.
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may become path dependent, with ‘good’ and ‘badildmjia being possible. And the market
failures may reflect cognitive dissonance on the pbmarket participants, one manifestation
of which is Pigou’s ‘defective telescopic facultihe tendency of individuals to discount the
future too much when they make saving decisionggeténg it later (Pigou, 1932).

It is becoming more widely understood that somarenmental problems, particularly
climate change, are on a sufficient scale to repddral equilibrium analysis in the
marginalist tradition inadequate. The economy-waponses to both the environmental
phenomenon and the policies used to tackle it teebe considered; the policies can have
significant macroeconomic consequences. Correatiaket failures helps to build the
foundations for less environmentally damaging, nsugtainable growth, and may stimulate
growth itself (for example, by increasing resourdegoted to R&D, human capital formation
and other sources of positive externalities).

Part of the policy menu should entail the provisitdenvironmental public goods by public
authorities, either directly or by mandating andhficing private provision, while part should
include the pricing of environmental externalitide.some cases, for example where
informational asymmetries, transactions costs atdark effects are prevalent, direct
regulation and public provision of information diteely to be part of the policy mix as well.
We argue below that the world recession warranis@ease in the public spending
component of policies, but for some externalities/ralso imply a temporarily lower shadow
price.

Public spending

A period of under-utilisation of resources due ggrgate demand deficiency is a good time
to be
» investing in enhancing public capital to prote& #@nvironment; and
» focusing temporary increases in government spenmhingpods and services where
the social return exceeds the private return (fangle, because externalities have
not yet been internalised by the use of marketunsents).

Governments can in this sense act opportunistidatigiging forward public projects,
including the provision of long-lived environmenfalblic goods, that pass relevant criteria in
order to benefit from temporarily lower opportunitysts. The argument is that there exist
projects that, at the margin, become worth undartp&ooner because the downturn reduces
their costs without affecting their benefits sigrantly. That will not be the case for all
environmental projects, as explained below. Andaly not be easy or desirable in practice to
accelerate some projects, for example where plgrapprovals have to be sought, or there
are likely to be bottlenecks in bringing the praojecfruition due to skill shortages, or where
there are simply constraints imposed by the tirkertdo design, build and test plant and
equipment. That is more likely to be the case Vathe, lumpy capital-intensive projects,
especially those involving specialist skills.

The stock of suitable projects is likely to be Erg new environmental problems have
recently been identified or some other trigger lkdso a step increase in concerns about
environmental goals. In these circumstances, tisdileely to be a backlog of projects to be
undertaken. At a time of a demand-induced downtwhen monetary authorities are
ensuring that any increases in public spendingalgush up interest rates, such a backlog
can be worked through with much less risk of crawgdut private investment. In the case of
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climate change, the triggers have been the realsttat the risks from unmitigated
greenhouse gas emissions are greater than previbwsight and the need to anticipate the
obligations likely to follow from international netiations to curb emissions. Fiscal policy
can be used as a risk-management tool. In therlomgunder a settled environmental policy
regime with no new environmental shocks, governsieratuld only have to consider the
timing of investment to make good depreciation wblr goods and allow for the growth of
economies. But at the beginning of a new poliggme, the composition of the public capital
stock is likely to have to be adjusted — in somsesaby enough to have significant
macroeconomic effects. The adoption of the newmegnay thus result in accelerated public
sector capital depreciation and replacement fana.t It may also entail set-up costs for
regulatory and other frameworks necessary to comecket failures. The opportunity costs
will be lower in a slowdown induced by sharp faligrivate demand, when there are
involuntarily underutilised resources.

Correcting market failures

Much environmental policy entails correcting mareiures by changing the incentives
facing private sector agents, rather than puhtiarfce for investment. The market failures
may be directly responsible for environmental peofig (e.g. the externalities of waste
disposal) or inhibit their solution (e.g. the paldjoods nature of early-stage R&D). Does an
economic recession affect the desirability of ggtbaning action on this front? That depends
on how the recession affects the costs and beméfitaigher action at the margin.

Recession in some cases may reduce the environrpeoitéem under consideration and
hence the potential benefits of action. For examipis likely to reduce congestion, as lower
economic activity is reflected in less movemengobds and fewer work-related journeys. A
government considering a congestion charge schesnklwant to set lower charges on
fewer routes if the initiative coincided with amo@omic downturn.

Lower economic activity is likely to reduce the ssion of local pollutants from industrial
sources. In some cases, that may reduce marginagk costs, for example, where the total
damage done by the pollutant increases more tharoportion to the flow. But where
damages are a function of the accumulated stopblaftants, and the rate of decay is low,
marginal damage costs will be less affected, apdteany changes in the flow will have a
small impact on the stock.

In the case of greenhouse gases, many of whichimemthe atmosphere for a very long
time, the impact of an extra tonne of greenhouseegaissions is unlikely to be reduced by
recession, unless there is a significantly larggract on the supply capacity of the economy
than usuaf. Economic growth trajectories incorporated in msa@é marginal climate-change
damage costs or marginal abatement costs are fgresed on extrapolations of long-run
growth trends calculated over several businesssyske the discussion in Webstesl,
2008), so that cost estimates should be invar@ammdrmal’ cyclical fluctuations. But the
severity of the global downturn may damage the lsuggmpacity of the world economy
sufficiently, through the destruction of capitaiwer investment and less risk-taking, that
global output does not return to its previous tretico, the global emissions trajectory may

® Here we are considering how the recession migattthe costs of a little extra greenhouse gageaent and
the benefits of further climate-impact risk redonggiven a climate-change policy regime. That is not tiae
as considering the impact of the recession on #étsrof introducing an ambitious regime — a norrgirel
change, the net benefits of which will overwhelny amarginal calculus of this sort.
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be permanently lower than expected, making it éestly to reach any particular atmospheric
concentration target (and therefore warrantingdacgon in the target). Even so, the impact
may be small, and outweighed by upward revisiorteénprojected long-run growth potential
of major developing countries (Blanford, Richelsl &utherford, 2009).

Lower economic activity may also reduce householingness to pay for environmental
improvements. With regard to congestion, for exanihle opportunity cost of time is likely
to be lower for some people because of unemploymrerduced hours. Credit-constrained
individuals who are forced to reduce their consuampdf produced good and services in a
recession may also want to reduce their consumpficostly environmental goods. For
non-credit-constrained people, however, one wootderpect a significant impact on
consumption patterns unless the recession werenmiggh to reduce expected lifetime
income. And even if it were big enough, it is ol#ar how spending patterns would change.
As far as we are aware, there is no empirical emiden how willingness to pay is affected
by business cycles. The literature on environméd€ianets curves might be expected to
give some clue as to how demand for environmermtatlg might change with economic
conditions, but it focuses on cross-sectional ewdeor longer time series, and in any case
has not established a consensus on income effettsravironmental improvements (see, for
example, the discussions in Kristom and Riera (1996 Stern (2003)).

Equity across generations comes into question wlneimcidence of the costs and benefits of
action are borne at very different times. The gaition of climate change provides an
example, because carbon pricing and investmergdtore consumption) has to be
undertaken in the near and medium term to reduxeigks of climate change damages that
lie mainly in the long term. If the 2009 recessias a sufficiently large impact on growth in
the near term, and consumption in the medium terexpected to bounce back towards its
previous long-run trend, the policy-maker may ksified in applying a higher discount rate
to long-term damages (reflecting the faster dechnée expected marginal utility of income
along the optimal policy path) and hence a loweba@a price. But that depends on the extent
to which the long-run trend itself is affectedaage recession may both shift down the
starting point of the future long-run trend and é&is slope, with both effects tending to
reduce the increase in the warranted discount rate.

We conclude from this discussion that an unusisaisere and wide-ranging recession may
warrant less stringency when new environmentakpesiare being introduced, although that
depends upon the nature of the underlying enviranah@roblem and the market failures
involved. However, it is likely to reduce the oppmity costs of government expenditure
associated with introducing a new policy regimeethier it is directly related to tackling a
market failure (e.g. publicly funded R&D, undering a new market in low-carbon
products) or indirectly, through the administratoasts of introducing policy instruments to
alter private sector behaviour (e.g. setting upesys to monitor pollution or verify
compliance with standards). On balance, it is lyitjkely that significantly greater
investment in natural capital, or capital assodiatéh long-term environmental protection, is
warranted during a downturn.

Acting as a financial intermediary of last resort
The 2009 slowdown is characterised by particulsglyere strains on financial intermediation

through banks and capital markets. Where envirowah@nprovements require substantial
private-sector investment, the private financiateyn is now less likely to be able or willing
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to provide the finance, even though the opporturitst of the physical investments to be
financed has fallen and the real rate of retursafe assets has dropped. Public bodies can
substitute for private-sector intermediation to samtent, given that their liquidity and
solvency have generally been impaired less thasetbb private-sector financial institutions.
Some governments have tied financial assistanbariks to undertakings on the banks’ part
to increase lending, sometimes to particular grafgsistomer. The rationale for directing
lending towards particular sectors is not alwayslengear, but if there is to be discrimination
among customers, it should reflect an assessmehéocial returns from the additional
lending thereby brought about. That is particylariportant where the provision of public
goods, including environmental goods, has beergdedd to the private sector through
public-private finance initiatives. The financaisis has affected capital flows to developing
countries particularly severely, and there is &dasmore public-sector involvement in
intermediating cross-border flows to finance enwmental improvements, a case that is
explored further in the context of climate chang&aminskaite-Salterat al (2009) and

UNEP (2009b).

The case of human-induced climate change

Several proposals for a ‘green’ fiscal stimulusénbeen discussed and many governments
have started to implement their own programmes theepast year or soTheir rationale
derives from the considerations discussed abovetendeed to break the link between
consumption and emissions. Many, but not all, dpgnmeasures to promote the transition
to the low-carbon economy — and environmentallyasnable growth more generally — score
well against criteria for good fiscal initiativedlonetary policy, in contrast, is not well
targeted at correcting market failures and managmgronmental risks.

Houseret al (2009), for example, examined twelve initiativepresentative of US policy
proposals discussed in the run-up to the passitigeoAmerican Recovery and Reinvestment
Act of 2009. They rated spending $1 billion onleatthe initiatives for speed, job creation,
impact on energy prices, impact on US dependenamported fuels and impact on carbon
dioxide emissions. The first two criteria are masdévant for effectiveness in combating the
economic slowdown. The authors also consideredthevinitiatives might contribute to
tackling market failures, technology hurdles arfdaistructure bottlenecks obstructing climate
change mitigation and efforts to increase US enerdggpendence. No initiative scored top
marks on all criteria. House ‘weatherization,” &tample, did well on the criterion of
timeliness, was moderately good on the criteri‘ofployment, energy security and climate
change, but was not particularly strong on eneayyng (because of its capital intensity).
However, battery research and development scomgdwedl on energy savings, energy
security and climate change, but not on timelinasd, thus would not be particularly
effective in mitigating recession. The questionooig-term finance (the ‘exit strategy’) is
more of a concern for this type of measure.

Bowenet al (2009) similarly offered an assessment of a wadegye of measures against the
criteria of long-term social return, ability to dk in’ low-carbon technologies, timeliness,
likely domestic output or employment multiplierrgating parts of the economy with slack
and existence of an exit strategy. Like the USstthis found that the scores for proposed
measures varied considerably. Not all ‘green’ pegbs scored well against the criteria for

" Examples of proposals include Bowtral (2009), Edenhofer and Stern (2009), Padtial (2008, 2009) and
Houseret al (2009)
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effectiveness against the slowdown, with largeesg#tastructure in the energy sector
suffering from long planning and implementationddogit energy efficiency improvements in
buildings scoring highly.

The promotion of energy efficiency in buildings doeell against fiscal criteria partly
because it is an example where tackling an undwylgarket failure unlocks multiple
benefits. Wadet al (2000), in their review of 44 energy efficiency grammes in nine EU
countries, found that information and education jgaigns and innovative institutional
programmes had combined high employment gainsglmvernment expenditure and cost-
effective policy instruments — an example of hoe téturns to public expenditure associated
with correcting information problems can be hidgfor the same reason, encouraging
adoption of smart metering of electricity use carvbery beneficial, although the employment
effects are likely to be lower and timeliness mayirthibited by the need to develop
technologies further.

The assessments of ‘green’ measures also refladgament that spending on the transition
to the low-carbon economy is likely to increasedeenand for labour at a time of high
involuntary unemployment. Kammehal (2006) pointed out that renewable energy
industries appear to be more labour intensive tharexisting energy sector, particularly at
the initial construction, manufacture and instatlatstage that is most relevant for a short-
term fiscal stimulus. Fankhausgral (2008) concluded from a review of labour intensity
estimates in the literature that a shift from hagtbon to low-carbon activities is likely to
lead to net job creation, although there is comaigle uncertainty about how labour
productivity will evolve and about the impact oflirced changes elsewhere in the economy.
Roland-Holst (2008) provided evidence from Califais lengthy experience of promoting
energy efficiency that it has been effective ingrating net job creation, taking into account
the jobs created by the diversion of spending femrargy to other goods and services. Pollins
et al (2009), using an industry input-output table apptoand assuming widespread
unemployment due to deficiency of aggregate demamaied that US$ 1 million extra
spending on clean energy will generate roughlyethiraes more jobs than the equivalent
spent on fossil fuel industries, with a larger pdion of low-skill jobs in the skill mix.

These results suggest that a switch to clean erergyfossil fuels is likely to be relatively
labour intensive. In the long run, that may redon@asured labour productivity, abstracting
from the benefits of avoided climate change, buheshort run the switch should be helpful
in reducing historically high unemployment rafes.

From the point of view of the environmental objeetof halting human-induced climate
change, some of the measures proposed were desghelp tackle market failures,
particularly in the provision of R&D, and informati about energy saving. But, as Houger
al (2009) wrote, “Green recovery efforts will only keea meaningful dent in US emissions if
they complement comprehensive climate policy.” Kag element of policy missing in the
US case, and indeed worldwide, has been comprefeepscing of greenhouse gas
emissions. This Section argues that the globadbevn does not warrant delaying the
introduction of emissions pricing, so it is reagsgithat, at the time of writing, several
countries, including the USA, are considering impéating cap-and-trade schemes. These
would greatly amplify the effectiveness of somehaf fiscal initiatives, such as tax credit
incentives for investment in low-carbon plant andipment.

8 The story is complicated by the fact that the slwigntails the initial set-up of a new energy isfracture. The
employment impact of operating and updating thfsagtructure once established is likely to be gditerent.
And induced technical progress is likely to redtieelabour intensity of low-emissions technologigsr time.
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However, the experience of the EU Emissions Tra@icgeme, in which the onset of the
recession brought about a decline in the carbaremi more than 70% from the end of June
2008 to mid-February 2009, gives some cause focaroii That is a much larger drop than
any impact the recession might have had on theimsrdamage costs of carbon dioxide,
implying that low-cost abatement opportunities thatld otherwise have been taken will
have been neglected. The carbon price has in gldmeen very volatile, which is not unusual
in cap-and-trade schemes to control pollutantsatee of the inelastic supply of quotas
(Metcalf, 2009). Some of the volatility is likelg be due to the youth of the market; greater
depth and breadth would reduce liquidity problems strategic behaviour of participants. It
also seems to have been correlated with the wHelpsaes of natural gas (one of the most
volatile commodity prices), oil and coal, reflegiimariations in energy demand and the scope
for switching commercial energy supplies among sesi{Mansanet-Bataller, Pardo and
Valor, 2007; Geman, 2005). That is not to arga tlap-and-trade is necessarily inferior to
greenhouse gas taxation; there are strong argurftgradradable quota system (see Stern
(2008b), Chapter 6). But there is a case on efiity and equity grounds for considering
whether mechanisms such as banking, borrowinge paps and price floors are needed to
dampen swings in carbon prices (Fankhauser andutiepb009).

lll. ARE ACTIVIST FISCAL POLICIES WARRANTED IN RES PONSE TO THE
ECONOMIC DOWNTURN?

Section Il made the case for an increase in ddfi@inced environmental spending as part of
this stimulus. But the case for a discretionagyaase in deficit-financed government
spending on public goods to protect the environmfets if such activist fiscal policy is the
wrong response to the downturn, the issue to wivielurn next.

The analytical debate

The general case for an active fiscal stabilisgbiolicy can be made within the framework of
modern New Keynesian macroeconomic theory (Andei2@05). Various market failures
cause economies to adjust inappropriately to shedks example, prices may not be altered
quickly enough (perhaps due to ‘rational inattegriess’ as discussed by Bailal, 2003).

To the extent that policy-makers can respond tedfstocks in a way that private markets
cannot, there is scope for fiscal policy as longesvity is affected by aggregate demand in
the short run. In the aftermath of an asset grazam and bust, at a time of increased
uncertainty and business pessimism, it is venhlikeat private sector saving rates will
increase, reflecting precautionary saving and #werd to rebuild financial wealth. There are,
however, constraints on how far nominal interestg@nd how fast inflation expectations can
change to offset this change in behaviour. Indleasumstances, fiscal deficits have to
increase to offset an excess of planned privat®issaving over planned investment at full
employment and avoid equilibrium being brought alimufurther falls in incomé!

° Futures price for the December 2009 contract, fiema Climate Exchange.

9 That assumes that the recession does not trijgep slownward revisions in estimates of both magin
damage costs and abatement costs of emissionscontraents of politicians suggest the contrary ésdhse.

> Andersen generally preferred automatic stabilisediscretionary fiscal policy, because the latéguires
considerable knowledge about the source of shackend the structure of, the economy. But he aftglat it is
appropriate “in the case of ‘large’ shocks or ditgs where the economy is caught in an expectsitip
keeping output at a permanently low level.”
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Yet for much of the past 25 years or so, economilwodoxy has been sceptical about the
efficacy of fiscal activism, preferring monetarylipg as a countercyclical tool. Feldstein
(2002) believed that “there is now widespread age in the economics profession that
deliberate countercyclical discretionary policy Ina$ contributed to economic stability and
may have actually been destabilizing in the p&st.”

Taylor distilled some of the key arguments in agrantitled ‘Reassessing discretionary
fiscal policy’ (Taylor, 2000):

* The implementation lags of monetary policy are Ugwshorter than for fiscal
policy.

» Fiscal policy actions are more difficult to reverpartly because of political
inertia, if new information warrants it, whereasmatary policy can be adjusted
rapidly.

» Active fiscal policy would make the work of monetaoolicy-makers more
difficult, as fiscal variables would be more difficto forecast.

* Automatic changes in fiscal stances (the so-cadletbmatic stabilisers’) are more
predictable and work more quickly than discretigneltanges, and are often much
larger.

» Fiscal policy can have larger structural side-a@ff¢lhan monetary policy, for
example, by changing effective tax rates and tla@deight losses associated with
them.

* In practice, discretionary fiscal policy, at leasthe United States, has not in
general been countercyclical.

Taylor did, however, concede that discretionaryaases in government spending or
reductions in taxes could stimulate aggregate ddm&ome economists go further, drawing
on Barro’s proposition that government bonds docowistitute net wealth, so that the
substitution of debt issuance for tax revenuest@ecuts and increased deficit financing)
should not affect private sector spending — theggpie of Ricardian equivalence (Barro,
1974). Taxpayers anticipate fully the increase@sahat will have to be paid in the future if
the government’s intertemporal budget constraitd ise satisfied. Increases in government
spending might more than crowd out private spendirftnanced by distortionary taxes (e.g.
income taxes) (Baxter and King, 1993). Lucas ()@8gued that business cycles are not
likely to be very costly in any case, from whicliddows that macroeconomic policy
activism is unnecessary and (because of tax-inddistartions) potentially worse than the
phenomenon it is trying to correct.

Another criticism is that active fiscal policy ihg absence of an accommodating monetary
policy is likely to push up interest rates, thusveding out private sector spending to some
extent. In a small open economy with a flexiblelenge rate and capital mobility, fiscal
policy will be completely ineffectual, as illusteat in the well-known Mundell-Fleming
model (see, for example, Blanchard (2009)). Ardnflers to government begin to suspect
that the government may not have the capacitygay¢he real value of public-sector debt in

2 But the consensus did not reflect an intensivatiebAndersen noted that “recent literature des/oéey scant
attention to fiscal stabilization policy.” One larable exception was ti@xford Review of Economic Policy,
Vol 21, No 4, 2005, in particular the editorial @gdy Allsopp and Vines, which concluded that theees little
basis for the presumption in the ‘new consensi&t’ fibcal policy should have no macroeconomic iole
‘flexible inflation targeting regimes.’

13 Taylor remains sceptical, while advocating fisedbrms to provide “appropriate government services
including infrastructure and defense” and the dssmutomatic stabilisers (Taylor, 2009).
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full, default risk premia and/or inflation premia government bonds may rise sharply,
exacerbating the tightening of credit conditions.

However, even many sceptics accept that thereoane sircumstances when active fiscal
policy may be appropriate. Taylor, for examplecdssed the case where the nominal
interest rate is approaching its lower bound obzso that monetary policy is less easy to
implement, particularly if the general level ofq@as is expected to fall. That scenario became
relevant in Japan a decade ago (Krugman, 2005alancapplies today in the major industrial
countries. Christianet al (2009) showed that, whenever the zero bound orimednmterest
rates is binding, the government spending multigdas be much greater than one (i.e. there
is crowding in of private spending, not crowding,omhich would be reflected in a multiplier
of less than one). Similarly, if monetary poliagpents nominal interest rates from rising in
the face of a fiscal expansion, the nominal exchaatg will not be affected, so that net
export demand will not be crowded dfitAlso, the recent shocks to capital markets and
banking systems have impaired the functioning efttansmission mechanism from central
banks’ actions to nominal spending, making it leeglictable and reducing the comparative
advantage of monetary policy. The apparent inghiicently of monetary policy in its
‘flexible inflation targeting’ guise to prevent a&tgprice booms and busts with adverse
macroeconomic consequences has also cast someatotiia adequacy of central banks’
interest rate instrument alone to regulate the cexmomy?

Empirical evidence

Not only is there a theoretical case for activistdl policy in certain circumstances; there is
also empirical evidence in its support. For exanfile IMF investigated how effective fiscal
policy had been in responding to downturns in eagna@ctivity, particularly recessions
(Hemming, R, Mahfouz, S, and A Schimmelpfennig,200The impact of fiscal expansions
appeared to have varied widely across countriegiarg] but certain common features
emerged. Expansions had tended to be more eftestien:

* There was excess capacity;

* The economy was relatively closed;

* Public spending was a relatively large share ofett@nomy;

» Fiscal expansion was accompanied by monetary eipans

The authors found little evidence of ‘crowding oetther directly or indirectly through
interest rate increases or exchange rate appratiaBaldaccet al (2009), in a study of 118
episodes of banking crisis, concluded that timelyntercyclical fiscal measures contributed
to shortening the length of the episodes by stitindaaggregate demari@l. Freedmaret al
(2009) drew attention to the wide range of estimafefiscal multipliers in the empirical

1 This assumes that expected inflation or deflatiomot diverge significantly across countries.

15 Nor is monetary policy necessarily less discrirtonathan fiscal policy across sectors; interet changes
affect some industries and types of spending ntae bthers, while some fiscal policy tools, sucl ésoad-
based value-added tax, may have a more neutrat.efféeither is necessarily targeted at the undeglgauses
of particular business cycles.

16 Some studies have found that fiscal contractiamsspmetimes be expansionary (Giavazzi and Paga8o;
Alesina and Perotti, 1995), but this appears tleceEpecial circumstances where the credibility of
governments’ fiscal frameworks had previously cante question. Sutherland (1997) showed that yégi
initial public debt could reverse the impact otéspolicy.
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literature, but noted that they tended to be higbemore closed economies, for expenditure
increases rather than tax cuts, and where monptdioy had been accommodatitfe.

The empirical studies are by no means conclusidataremains difficult to determine what
firms and households would have done (and hencenmaeh, if any, crowding out was
induced) if fiscal policies had been different, teast because that behaviour is influenced by
unobserved expectations about the macroeconomicypgegime and the fiscal stance. The
continuing debate about fiscal policy is a reminthat amending ‘tax and spend’ policies is
not always the appropriate response to economickshdut the theoretical and empirical
literature suggests that the particular circumsgaraf this economic downturn make it one of
the occasions on which fiscal activism is morellike be effective.

The 2008-09 economic downturn

The economic downturn surprised forecasters. #esda July 2008, the IMF was forecasting
that world GDP would grow by 3.9% in 2009 (see €ab). By April 2009, it was predicting
that world GDP would contract by 1.3% — a downwansion of five percentage points in
only nine months. By comparison, the slowdown@d2-02, while a surprise, was less of a
shock. Between May 2001 and December 2001, thertMised down its forecast for world
growth in 2002, but only by 1.4 percentage poimtf.regions of the world have been

affected this time, in contrast to the slowdowrieaim the decade, when China’s growth, for
example, was little altered. The IMF projectionshe time of writing are slightly less
pessimistic, especially for 2010, but they reflbet extent of the fiscal and financial measures
taken globally over the past year.

[Table 1 near here]

The downturn is unusual in its origins as welltaseverity and scope. Its genesis lay neither
in an adverse supply-side shock like the oil pneeases of the early and late 1970s nor in a
reduction in nominal demand engineered by centrakb worried about inflation getting out

of control. Rather, it has its roots in falls imnéidence among households and firms,
triggered initially by house price falls and prablein the US financial system, and amplified
by the subsequent malfunctioning of banking systanuscapital markets around the wo'id.
Thus it seems to correspond to the canonical daaduasiness cycle triggered by a collapse
in confidence after a period of exuberant optimiarfall in what Keynes called ‘animal

spirits’ and a sharp increase in liquidity prefer@n The increase in the likely excess of
planned private saving over planned investmenilaemployment has been exacerbated by
the desire of countries like China to accumulateifm currency reserves.

" Some of the foundations of the Barro-Lucas arguragainst fiscal activism are also brought intosjias by
the empirical evidence. According to Ricciuti (3)0most studies have found that Ricardian equincdealoes
not hold in practice, particularly in economies weheany households cannot smooth their consumptien
time because of credit constraints. Sarrantis&ted/art (2003) estimated that, on average over20D
countries, 70% of households were credit constdairihe representative, infinitely lived, agent rabic which
the principle of Ricardian equivalence is derivegslnot incorporate credit markets and overlapping
generations easily.

8 The Chief Economist of the Bank of England pthits: “Unlike the recessions of the late twentightury,
this twenty-first century version is not the resfldeliberate, but belated, attempts to slow ttgaasion of
money spending in order to bring down inflationnfreery high levels. This recession has at itstheearisis in
the banking system; a crisis that has strangledupely of credit and undermined public confideh¢Pale,
2009)
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This diagnosis of the causes of the downturn intbdd economy is relevant for the choice
of policy instruments to help bring it to an end/e argue that a global fiscal response to the
crisis was appropriate because the crisis primaeilgcts a sharp slowing in nominal demand
growth, not counter-inflationary policies or adwesipply shocks; it is global; monetary
policies are accommodative but of less predicthableefit by themselves; and, judging by risk
premia on government debt, initial levels of dalet ot calling into question the long-run
sustainability of fiscal frameworks. Overall, wgree with Freedmaet al (2009): “The
evidence provides some support for the view timathe current environment where monetary
policy remains accommodative, a well-executed dlebaulus could provide an appreciable
boost to the world economy in crisis.” And, at tiee of writing, the upward revisions in
projections for growth in 2010, after many govermiseéhave implemented discretionary
fiscal stimuli to a greater or lesser extent, sgtgythat the measures have indeed been
helping.

Criteria to assess fiscal initiatives

However, not all discretionary fiscal policies acpual. Proposals to strengthen
environmental policies now need, like other initias, to be judged against performance
criteria. As the Institute for Fiscal Studies laagued (IFS, 2008), a good fiscal stimulus
should be “targeted, timely and temporaty.”

The second two criteria are more straightforwagthtthe first. Timeliness is important
because the stimulus will be more effective, thenso it is implemented after the initial
shocks to demand, moderating the downward multigfiect on investment. This criterion
should in part meet Taylor's concerns about impletaigon lags and past failures to ensure
that discretionary fiscal policy would be counterigyal. Lane (2003) provided cross-country
evidence that those concerns have merit, givepaligcal economy of fiscal policy.

The stimulus should be temporary, being graduaitiidvawn when private-sector nominal
demand growth begins to close output gaps. Thtsrian acknowledges Taylor’s objection
that fiscal policy changes are difficult to revergggain, the political economy challenge is
significant, but laying out the arguments at artlyestage may help to tie governments’
reputations to the success of later fiscal stattibs. If the stimulus were to last too long, it
would risk pushing up default and inflation premragovernment bonds, as investors became
more worried about governments’ ability to senticeir rising debts. Some countries have
less scope for fiscal measures, because they hagh atructural full-employment budget
deficit or large contingent liabilities, a point destrongly by Buiter (2008). As the IFS has
pointed out, a temporary stimulus need not ergailporary policy measures, but it does
require an exit strategy to finance any long-tepiicqy measures when recovery comes. And
that strategy should take into account any impaictse downturn on likely tax revenues and
liabilities in the longer term — for example, iretK case, the probable decline in revenues
from taxes on the banking sector and on assetactinas. But fiscal sustainability does not
necessarily require rapid stabilisation of governtrebt/GDP ratios as long as the long-term
fiscal framework retains its credibility (Leith akdren-Lewis, 2005).

Y The IMF discusses a similar but longer list ofemia: that the fiscal stimulus should be time#rgle, lasting,
diversified, contingent on subsequent economic ldgweents, collective and fiscally sustainable. ‘Bgting,’
the IMF mean persisting until recovery is under waye size of the stimulus should be large becatiee
magnitude of this downturn. Contingency and fistedtainability reflect the ‘temporariness’ critariin the
text. See Spilimbergo et al (2008).
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Targeting is a more difficult issue. One criterisrio focus spending increases and tax cuts
where they would have the most effect on aggredeteand. Hemming, R, Kell, M, and S
Mahfouz (2002), in a review of OECD experience nidthat short-run fiscal multipliers
tended to be in the range 0.6 to 1.4 for spendingeases, while for tax cuts they tended to be
significantly lower, lying in the range 0.3 to 0.8ome more recent work at the IMF has tried
to take into account the particular circumstandeab®downturn. Freedmast al (2009)
compared the impact of increases in lump-sum tesssb households, reductions in taxes on
labour incomes, increases in government consumatidnncreases in transfers targeted on
credit-constrained consumétsThey found that a dollar spent on government itmest had

a bigger cumulative effect on GDP than a dollanspa targeted transfers, which in turn
were more effective than general lump-sum transfetax cuts (Chart 3% That reflects

how saving from additional income by non-creditsiained households reduces multipliers.

[Chart 1 near here]

However, a second criterion for targeting is thei@aeturn obtained. Creating private or
public capital that generates social returns avee is preferable to the Keynesian caricature
of digging holes in the road and filling them inaalg This criterion aims to turn Taylor’s
objection to the unintended structural side effettscal policy changes on its head —
measures are to be preferred if they improve thetioning of the economy. As Baxter and
King (1993) showed, if public investment is produetand enhances the productivity of
private investment, that can significantly incretiselong-run government spending
multiplier. Baldaccket al (2009) found that increased public consumption mase effective
than increased public investment or tax cuts intehong episodes of banking crises, but that
public investment provided a bigger boost to outpoivth after the crisis ended. The costs
and benefits of deficit-financed projects needeambsessed just as with any public project.
In a demand-induced slowdown, the opportunity costeany products and factors of
production are lower than at full employment anidldapacity. But public spending will also
have incur costs if monitoring spending is expeasind rent-seeking is encouraged.

A third criterion for targeting is to avoid inhibig the economy’s adjustment to the shocks
that triggered the downturn. Thus, for examples ohthe causes of the downturn appears to
have been overinvestment in the US and UK housiagkets. It may be appropriate for the
relative pay of workers with skills specific to theusing industry to fall, signalling the need
to reallocate workers among industries in the longen. Public works that involve
temporary employment of such workers — for exampléome insulation to improve
domestic energy efficiency — should take that rfeetbng-run adjustment into account. The
difficulty here is distinguishing between temporand permanent shocks. Manufacturing
employment is likely to be more cyclical than seeda employment because of inventory
cycles, so a decline in relative manufacturing ewplent is to be expected in the downswing
of a business cycle.

The criteria discussed so far have focused on @axeépublic spending. But there is another
dimension of government policy to combat reces#an may involve increasing government

2 They used a multi-country structural model in whiitms and households optimise, but in which some
consumers’ spending is restricted to their displesiizomes (‘hand-to-mouth’ consumers). This agstion,
combined with overlapping generations, frees thdehfrom Ricardian equivalence.

%I Note also how monetary accommodation enhancesniiect and duration of the fiscal stimulus in their
simulations. However, they assume that governneamsactually disburse the tax cuts, transfersspeading
rapidly, which may not be the case, especiallypfdslic investment.
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liabilities, at least temporarily. The serious mrment of financial intermediation in the
downturn warrants government action to restoreidente to credit markets. That may
entail acting as financial intermediary of lastarsn cases where the benefits of the project
being financed are contingent on future governmaetibns or have significant social benefits
— in both cases, the government may be in a bgtgtion than a balance-sheet-constrained
financial intermediary to monitor project perforncarand underwrite private-sector
investment. That is likely to be the case in lasgale environmental projects, particularly
projects to mitigate climate change, where privsgetor involvement is likely depend on
expectations about the carbon pricing regime ahdraispects of climate-change policies,
both locally and globally, over a long time horizon

In summary, key criteria include:

* Timeliness

* The existence of an ‘exit’ strategy for when fiscahsolidation becomes necessary:
unwinding the policy and/or introducing privatedirce or taxes

» A substantial multiplier effect on aggregate demand

* A high social return and (so that public actionésessary) a lower private return

* The ability to facilitate rather than slow stru@ladjustments necessary for
macroeconomic recovery

IV. THE SCALE AND CONTENT OF RECENT FISCAL STIMULU S PACKAGES

In practice, governments have in general accepigctiiere was a case for a discretionary
fiscal stimulus in the particular circumstanceshaf 2009 slowdown. Forecasts suggest,
however, that the size of the global stimulus heenlinsufficient to prevent growth falling
well below trend in 2009 and 2010. In December& @ IMF's Managing Director
suggested that, for the G20 countries, a discratiofiscal stimulus amounting to around 2%
of annual GDP would be appropriate in view of teeesity of the downturn expected.
Subsequently, in a succession of revisions uniyl 2009, the IMF reduced its projection of
world GDP growth in 2009 by 3.6 percentage poidéspite the announcement of fiscal
packages in many countries (see Table 1). Thegwon for world growth in 2010 was
revised down by 0.5 percentage points between daand July 2009, leaving it at less than
half the level achieved in 2007, although it hasssguently been revised upwards again as
signs have emerged of recovery and several cosritaee started to report positive, if
anaemic, quarterly growth again.

In March 2009, it was estimated that announcedelisnary measures would increase G20
annual budget deficits by around 1.2 percentagetpoif GDP on average over 2008-10
compared with budget deficits in 2007 (IMF, 200%mynewhat less than recommended by
the IMF2? But taking into account automatic stabilisers and-discretionary structural
changes in budget deficits, the fiscal stimulus estgnated to be of the order of 3.8
percentage points relative to 2007 — substantiainswfficient to stop world output falling
further below trend in 2009-10. In retrospect,tfusse accepting the case for activist fiscal
policy, it appears that there was room for a sigaiftly larger stimulus overall than has
actually been put in place. Table 2, however, mdkelear that the scope for discretionary
deficit-financed spending varied widely across d¢aes. The sixth column shows how
automatic stabilisers have contributed more tcstimulus than in the United States or China,

2 However, the IMF Managing Director's recommendatizas not clear about the length of time over which
the discretionary stimulus should be spread.



22 JANUARY DRAFT

leaving less room for discretion. And some cowstrincluding notably the United Kingdom,
have seen a sharp deterioration in their struchwrdfiet balance (eighth column).

[Table 2 near here]

The proportion of fiscal stimuli devoted to envineental measures is difficult to calculate
accurately. Government announcements have noyalleen precise about how additional
spending is to be divided up among different olbyestor over what period disbursements are
expected to take place. Some of the changes iargment budgets induced by the

slowdown may be associated with environmental spgn@.g. increases in subsidies to mass
transit as operating deficits rise). And the dfassgtion of what counts as environmental
spending is not a straightforward issue. For exangeveral governments have announced
large investments in rail infrastructure. That maguce urban congestion and pollution from
private cars but stimulate overall spending on faetransport. The impact on greenhouse
gas emissions depends on the fuel mix on the eaaork. In France, where the high-speed
rail network is electrified and the extra electyids expected to be generated by nuclear
power, a reduction is to be expected. Where dmselectricity produced from coal-fired
power stations is used, the outcome is less asaecially when the emissions associated
with building the rail network are included.

Nevertheless, it is possible to obtain a broadupécbf the environmental component of
discretionary measures. HSBC (2009) has trackedikts initiatives and attempted to
identify ‘green’ spending broadly defined to inckughvestment or tax incentives for low-
carbon power (primarily renewables and carbon cepnd storage), enhanced energy
efficiency and water and waste management (Tabl&®)bally, the largest sums have been
promised for improvements in railway networks, gieity grids and building energy
efficiency. Spending plans for renewable energyetipment have amounted to less than
10% of the total. Among major economies, the propo of the total stimulus plans
accounted for by ‘green’ measures ranged from Jir8BRaly to 78.8% in South Korea. There
has been little correlation between increaseseemspending and greenhouse gas emissions
per head.

[Table 3 near here]

Overall, as of August 2009, HSBC identified comn@tite amounting to around US$ 500
billion to ‘green’ objectives, around two thirdswhich was likely to be disbursed in 2009
and 2010. That was nearly 20% above what had &@eounced up to six months earlier.
However, disbursements had been slower than exgydutghlighting the problems of
timeliness with many environment-related projedSBC noted that early spending had
been focused on infrastructure sectors, with vigitg spending on the transition to low-
carbon energy. That may reflect planning lagstaecheed for more research, experience and
‘learning by doing’ in the application of renewalbdehnologies, suggesting that this
component of the transition to a low-carbon econdsrdifficult to hurry and hence should
not be thought of as a suitable candidate for dpp@stic temporary increases in public
spending. But it is perhaps surprising that mateoa has not been taken to promote greater
energy efficiency and to harvest other ‘low-handingt’ in the battle to reduce greenhouse
gas emissions.

To put the magnitude of planned spending in petsgeconsider the investment likely to be
necessary to move the global economy on to a lowecetrajectory consistent with the
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aspiration to keep global warming to less than 2rZKinsey & Company (2009) estimated
that the annual incremental investment costs requirould be € 320 billion by 2015. That is
a similar to the International Energy Agency’s mstie of the likely incremental costs of
power generation required for greenhouse gas aleatgfcA, 2008) and the UNFCCC'’s
estimate of the gross extra investment flows regliry 2030 (UNFCCC, 20075. Yet public
and private spending on sustainable energy fetiMay 20% in the second half of 2008,
compared with a year earlier, as the recessiomtinprding to New Energy Finance, who are
projecting a fall of 26-38% in investment in grearergy in 2009 (New Energy Finance,
2009). These figures suggest that the extra ‘giggending, while representing a significant
boost to environmental spending by public authesiand hence a strengthening of
environmental policies, is insufficient to addréss challenge of climate change, the biggest
environmental problem that governments face. titamh, some of the discretionary
government spending, such as spending on the egpavisroad networks, may have harmful
environmental side effects.

V. ENVIRONMENTAL POLICY AND BUSINESS CYCLES IN GEN ERAL

There was a very strong case for taking the oppiytof the 2009 global slowdown to bring
in more aggressive environmental policies and migadar to undertake public spending on
environmental public goods and on correcting mafi&iéires. But the lessons for how policy
instruments should be adjusted in the face of lessircycles, given an effective
environmental policy framework, are not so obvious.

First, one possible objection from environmentaltstincreased public spending on
environmental objectives in a downturn is thatiit also increase spending more generally
throughout the economy, including environmentaliynéging consumption and investment.
This multiplier effect is usually regarded as adfé@r{and one of the factors changing the
cost-benefit calculus in favour of temporarily hegtspending on public goods). But it could
generate more adverse environmental side effedts@mtribute to a further run-down of
natural capital. In several countries, investmeimtuman and manufactured capital has not
been sufficient to replace the depletion of natoeglital and questions remain about the
substitutability of the former for the latter (Awaet al (2004); World Bank annual World
Development Indicators; Neumayer (2003)).

However, a recession is a very inefficient wayeafucing the environmental damage
associated with economic growth, given the indiegrate capital scrapping and involuntary
unemployment that it creates. Instead, the mdakieres allowing growth to be
‘immiserising’ need to be tackled at the same timgrowth is promoted. As Munasinghe
(1999) writes about macroeconomic reforms, “Unidehadverse side effects occur in many
cases — when such growth-inducing reforms are tadm while neglecting other policy,
market or institutional imperfections. The remelies not generally require reversal of the
original economy-wide reforms, but rather #xeante implementation of additional
complementary measures that remove such impenfisctid That means that stimulus
spending should prioritise public investments iegerving natural capital, including the

% The UNFCCC figure is lower if one nets off thedstment spending saved by reducing fossil fuel geios
and supply and the size of the capital stock fargytransmission and distribution.

24 Bhagwati (1958) introduced the concept of immisiar growth, where economic growth makes a country
worse off. His focus was on induced changes irté¢hms of trade, but unpriced environmental extéies can
give rise to the same phenomenon.

% See also Maler and Munasinghe (1996).



22 JANUARY DRAFT

Earth’s capacity to sequester greenhouse gaseasinoveased consumption. It is also likely
to entail significant long-term changes in relatpreces and in the trade-off between work
and leisure, particularly in industrial countriasd the endowment of future generations with
more natural capital and less manufactured caibiéad would be generated in a market
system without policy intervention. In the caselihate change, promoting development
and avoiding immiserising growth also means bregakne link between consumption and
greenhouse gas emissicfu%s.

Second, business cycles differ in their cause®rdts a weaker case for extra deficit-
financed spending in downturns triggered by advsupply-side shocks than in those
triggered by autonomous falls in private sector deda And there is even less of a case when
the slowdown results from policy-induced declinesominal demand (for example, to bring
inflation down to target within an inflation-targeg framework). Financial crises associated
with some business cycles change the transmissemhamisms of monetary and fiscal

policy, in ways that are still being explored. t8e scope for opportunistic rescheduling and
front-loading of environmental investments depemlshe particular circumstances of the
slowdown.

Third, the propagation of business cycles is stll fully understood. The real business cycle
approach associated with Lucas stresses prodycsiviicks and often rules out involuntary
unemployment by assumption. The new Keynesianoagprthat emphasises nominal
rigidities does not yet share a consensus abowgaiee of those rigidities or whether they
affect wages or prices more. And microeconomidewce suggests that prices may not be as
rigid as the macro models have to assume to réplicy correlations in the macro data. The
microeconomic foundations of macro models in thaslition are not always formulated in a
manner conducive to carrying out welfare analysia second-best context. Policy
experiments are usually confined to monetary polecyn a few cases, budgetary policy, but
not tax instruments to tackle the underlying caugdsisiness cycle fluctuations in response
to shocks. So far, there has been little studyosf different assumptions about the nature of
business cycles might affect optimal environmeptdicies, although, as discussed below,
some steps have been taken in this direcfion.

Fourth, business cycles are difficult to predidl &rtakes time to recognise when a new
shock has taken place. As business cycles arkastic, it is very difficult for public
authorities to plan in advance to schedule pulplengling projects in such a way as to iron
out the troughs and peaks in private sector deraaddake advantage of periods of lower
opportunity costs. Similarly, even if, in prinagplit were desirable to adjust environmental
taxes in response to the shock, it would be diffitudo so in a timely manner, given
government budgetary processes.

Fifth, the scope for fiscal stimulus depends on lopen the region is that is contemplating
action. There are greater constraints on smadin@zonomies reacting to region-specific
shocks. The same holds true for the ‘green’ corapbaf discretionary measures.

%6 Arrow et al (2004) discuss the ‘over-consumption’ view fromemenomic and ethical perspective. Sinn
(2008) discusses the welfare implications of legvitore natural capital to future generations win@sé
generations are likely to be better off than theent one.

%It should also be noted that business cycle matksigned for typical industrial economies areketyi to be
appropriate for all countries. Given that manyissnmental problems are more acute in developingtés,
models incorporating relevant characteristics (ghifting labour supply between formal and inforrsattors)
would be useful.
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Sixth, the implications of business cycles forititeoduction of a new environmental policy
regime and the implications for policy instrumeettings within a settled regime may differ.
The former has been the primary focus of this lartiout the latter should be the main focus
once stronger policies are in place. As far agjgd to halt climate change are concerned,
the case for introducing a regime to price cart®eadn as possible is strong, partly because
of the lower opportunity costs of any associataelpeexpenditures. But how carbon prices
should move relative to other prices over the lessrcycle is a different question. It is also
potentially an important one, given that carboretaare unlikely to be adjusted in a timely
and rapid fashion in response to business cyclekshaut carbon prices in a cap-and-trade
system are likely to respond sharply.

It was argued above that some fall in the carbarepnay be appropriate in a sharp recession;
that reflects a change in the trade-off betweemitléare of current and future generations,
not an administered cut in the carbon price asqiatgeneral fiscal stimulus. In general,
environmental taxes are not good candidates foasidiscal tools, because temporary
changes in them for purely fiscal reasons areylikeldistort relative (tax-inclusive) prices
away from their relative shadow prices. In theecafsthe carbon price, this observation is
reinforced by the fact that energy prices tendetaontore flexible than prices of more labour-
intensive goods and services, so that falls ircdreon price in the face of a demand-induced
recession would exacerbate the distortion of nedafiax-inclusive) prices in the economy as a
whole. However, as Section Il suggested, thereiacamstances when relative shadow
prices are likely to be affected by macroecononeiwmturns, so focusing on ‘getting prices
right’ and forswearing the use of environmentaktas fiscal regulators does not necessarily
imply that those taxes should be invariant to theitess cycle.

One area of research that might shed some lighban in principle, environmental taxes in
general and the carbon price in particular ougimdee over the business cycle is the so-
called ‘double dividend’ literature. This literatuemphasises the principle that, where there
are multiple market imperfections and first-bediqyatools such as lump-sum taxes and
subsidies are not available, the consequencesvobamental policies for other policy
objectives need to be considered as well. Thygarticular, the revenues raised from
environmental taxes can be used to reduce distaryataxes elsewhere in the economy
(Bovenberg and Goulder, 2002). The starting paiatters. If environmental taxes are
introduced from scratch into a world where all ottaxes have already been set optimally,
given the constraints present, this ‘double diviiemll not be available.

Bovenberg and Van der Ploeg (1996, 1998) expldrednteraction of environmental
taxation with rigid real consumption wages, a madistortion that gives rise to involuntary
unemployment. Fiscal constraints were assumed&oout employment subsidies to correct
this problem. They found that introducing enviromta taxation from scratch could improve
the environment (the Pigovian aspect), increasd@ment (by allowing distortionary labour
taxes to be reduced) and increase returns to fixleer factors of production (e.g.
entrepreneurs). The implication is that puttingli@&ce a new environmental policy regime at
a time of unemployment caused by rigid consumpivages would be welfare improving
along several dimensions (in the authors’ termigpj@enerating a ‘green’, ‘pink’ and ‘blue’
dividend respectively) — potentially relevant i tturrent conjuncture. However, starting
from a position where environmental taxes wereaalyesignificant, if not high enough, the
likelihood of achieving a triple dividend was muokwver. The absence of a fixed factor of
production (e.g. because of the openness of theoaty or the longer time horizon of the
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thought experiment) made it more likely that theidence of the environmental tax would be
on labour, reducing employment. So raising envirental tax rates in response to a shock
that had increased unemployment would not necégaria good idea.

Changet al (2009) analysed a real business cycle model tichided both pollution
externalities on welfare and production and monppolwer among firms. They found that
the socially optimal pollution tax should fall irods of recession in order to stimulate
employment. But the authors’ description of tresad’Keynesian-like stabilizer designed to
mitigate business cycle fluctuations” seems a nmsragiven the lack of any Keynesian
characteristics in their model. Once again, thotigga model illustrates how environmental
taxation should not be considered in isolation frathrer policy instruments and distortions in
the economy when general equilibrium consideratamsd be important.

In the case of climate-change policies, the stahBagovian approach leads to the conclusion
that the carbon price should be invariant to shamtmacroeconomic shocks that shift around
the marginal abatement cost curves facing emiftingg, although the accumulation of
shocks may warrant adjusting the price (Pizer, 20@2vell and Pizer, 2003; Stern, 2007).
But carbon pricing may also have other economy-wifiects. For example, a fall in carbon
prices in a demand-induced downturn reduces thaeluof climate change mitigation on the
cohort hit by the downturn (attractive on equitpgnds), while also altering relative prices of
fossil-fuel energy and other inputs to productieome of which may otherwise suffer from
nominal rigidities. But that may exacerbate madtion of resources across sectors and
firms while helping macroeconomic adjustment. Aligh the volatility of carbon prices in
the EU Emissions Trading Scheme seems likely t@ leen excessive (partly because the
policy regime has been uncertain and because mlagltity still has room to improve, as
well as because of the asset-like nature of cagotas), considerations like these suggest
that careful analysis is required before dismissinggpossibility that some response of the
carbon price to the business cycle is desirablas iE a particular case of the argument that
the discipline of public economics needs both tesader general equilibrium effects of
potential policies and to take into account a rasfgeonstraints imposed by political
economy and market failures, a theme developetidum Stern (2009b).

VI. CONCLUSIONS

A demand-induced global downturn of the magnituidéhe most recent one is a good
opportunity to consider how environmental policpshl be adjusted by government over the
course of the business cycle. In particular, i$@wegued that, in the most recent downturn,
where monetary policy by itself proved inadequttere was a case for undertaking a step
change in the public spending component of enviemal policies, focused on socially
profitable investment in natural capital. This Wboeed to be accompanied by a strategy for
containing the resulting increase in public déBitit countercyclical spending measures need
to be evaluated carefully against a number of aitend not all ‘green’ initiatives score well
as countercyclical tools.

A second conclusion of this paper is that thereikhbe no presumption that the shadow
prices associated with environmental problems shbalinvariant to large macroeconomic
shocks. Economic shocks change (and often redineeeverity of environmental problems
and therefore also change (and often reduce) emmeatal shadow prices. This conclusion
holds more strongly for short-term environmentallgbems (such as congestion) than for
long-term problems (such as climate change), wtereelevant shadow price is less likely to
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be a function of short-term fluctuations. In amge, while the particular level of the shadow
price may adjust, a downturn does not necessaulyighe any compelling reason to delay the
introduction of price signals to internalise ennineental externalities.

A third conclusion is that, given that there isage for greater public investment in natural
capital in an economic downturn, and given thair®ss cycles are difficult to predict, policy
makers would be well advised to draw up plans waade in order to be ready to implement
plans rapidly to bolster environmental capitalake advantage of lower opportunity costs
when the next downturn occurs.
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TABLE 1

IMF Global Growth Projections for 2009 (Real GDP %)

Apr Jul* Oct Nov* Jan* Apr Jul* Oct

Region/country 2008 2008 2008 2008 2009 2009 2009 2009

World 3.8 3.9 3.0 2.2 0.5 1.3 1.4 1.1
Advanced 1.3 1.4 0.5 03 20  -38 38 3.4
economies

Euro area 1.2 1.2 0.2 -05 -2.0 -4.2 -4.8 -4.2
uS 0.6 0.8 0.1 0.7 1.6 2.8 2.6 27
UK 1.6 1.7 0.1 1.3 2.8 41 42 4.4
Developing 6.6 6.7 6.1 5.1 3.3 1.6 1.5 1.7
economies

China 9.5 9.8 9.3 8.5 6.7 6.5 75 8.5

*WEO Update report



Source: IMF WEO.
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IMF Global Growth Projections for 2002 (Real GDP %)

Region/country May October December  April September
2001 2001 2001 2002 2002
World 3.9 3.5 2.4 2.8 2.8
Advanced economies 2.7 2.1 0.8 1.7 1.7
Euro area 2.8 2.2 1.2 14 0.9
us 2.5 2.2 0.7 2.3 2.2
UK 2.8 2.4 1.8 2.0 1.7
Developing economies 5.6 5.3 4.4 4.3 4.2
China 7.1 7.1 6.8 7.0 7.5

Source: IMF WEDO.

IMF Global Growth Projections for 2010 (Real GDP %)

Region/country Jan* Apr Jul* Oct
2009 2009 2009 2009
World 3.0 1.9 2.5 3.1
Advanced economies 11 0.0 0.6 1.3
Euro area 0.2 -04 -0.3 0.3
us 1.6 0.0 0.8 1.5
UK 0.2 -04 0.2 0.9
Developing economies 5.0 4.0 4.7 5.1
China 8.0 7.5 8.5 9.0

*WEO Update report
Source: IMF WEO.
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CHART 1: Effects of global fiscal stimulus with moretary accommodation

First Year Effects = Second Year Effects
World World
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Note: simulations assume that all countries implem# a fiscal expansion of 1% of GDP in year (1) and
0.5% of GDP in year (2), with policy interest ratesheld constant and lump-sum transfers used to offse
changes in budgets due to automatic stabilisers.

Source: Freedman et al (2009)
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TABLE 2
Region/ Overall fiscal balance |Average annual change in 2008-10 from level in
country (% GDP) 2007 (% points of GDP)

2007|2008 2009 2019 Overall [Automatic [Discretionary [Other

balance |[stabilisers |measures

G20 -1.1 |-26|-59| -6.3 -3.8 -1.4 -1.2 -1.2
EU G20 -16 |-2.7]|-6.0] -6.9 -3.5 -2.2 -0.6 -0.7
China 09 |-0.3]|-36| -3.4 -34 -0.6 2.1 -0.7
USA -29 |-59|-7.7] -89 -4.6 -1.6 -1.6 -1.4
UK 2.7 |-5.5 |-9.5|-11.0f -6.0 -2.5 -0.5 -2.9

Source: IMF (2009a), Table 3

TABLE 3
Region/country Total Period ‘Green’ ‘Green’
stimulus (years) stimulus stimulus
(USDbn) (USDbn) (%)
China 649.1 2009-2010 218.0 33.6
Japan 639.9 2009- 36.0 5.6
South Korea 76.1 2009-2012 59.9 78.8
Sub-total Asia Pacific 1,558.5 334.1 21.4
United Kingdom 34.9 2009-2011 5.2 10.6
Sub-total EU 537 55.2 10.3
us 976.9 10 years 117.2 12.0
Sub-total Americas 1,024.1 121.2 11.8
Grand total 3,130 512 16.4

Source: HSBC (2009)



