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Why are we here?
Presumably to prevent this sort of thing…
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My three main points today
1.

Discounting theory is important, but policy lags a long way behind
theory, and implementation lags a long way behind policy.
Theory

Policy

Implementation

Impact

 Ease of implementation of CBA and discounting guidance is
currently more important than theoretical perfection
2.

The time-profile of discount rates can be informed by augmented
Ramsey models, and time-series data on market interest rates, but both
have their dangers and flaws.

3.

Cross-country comparisons show much wider variation than is justified
by different economic circumstances. Discounting guidance should
be dynamic as it is a function of changing economic conditions.
4

Agenda
Introduction and context
1.

CBA and discounting in policy and decision-making

2.

The conceptual basis for social discounting

3.

Practices across OECD countries incorporating uncertainty

4.

Discounting in the Stern Review and the HM Treasury Green Book

Conclusion

5

CBA (and discounting) is valuable, but it should
come with some health warnings in practice
Health Warnings

• Representative agent (Schelling, 1995)
– Issues such as climate change involve transfers from one set of people
to another – the representative agent model is overly simplistic

• Single-good models
–

Changing relative prices are highly relevant, given depletion of natural capital
and accumulation of manufactured capital (Sterner, Hoel, Persson)

• Marginality assumption
–

DCF analysis assumes the policy is marginal; when it isn’t full welfare analysis
may be required (Dietz and Hepburn, 2010)

• Replacement of social values with market estimates (Sandel)
–
–

Should current market decisions decide our attitudes to future generations?
(But NB I am no naïve fan of Sandel in general, especially on carbon markets
(see Caney and Hepburn, 2011))
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Does CBA actually deliver “impact” in practice?
If so, when, how and why?
Theory

Policy

Implementation

Impact

• CBA provides a useful input into decision-making and the selection of
policies, projects and programmes
•

However, the “framing” of the issue and “selection” of options tends to
occur prior to the CBA analyst getting the reins
–

CBA arrives late – after the issue is framed by public and political debate;

–

The policy options sent for analysis are a filtered version of this framed debate

•

An important (but limited) practical role for CBA is to inform expert
economic analysis which might be delivered directly to politicians and/or
incorporated into public discussion through the press

•

Sometimes CBA provides a check on politically appealing but otherwise
economically stupid decisions

•

But ‘political’ factors will almost always win the day, at least in
democracies; so CBA’s impact is (unfortunately) relatively limited
7

Since the “Airport in Hyde Park” moment, CBA
is not always viewed as being sensible in the UK

Source: www.planestupid.com/blogs/2008/01/6/third-london-airport-hyde-park
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CBA commands, perhaps, greater respect in the
USA, partly due to institutions such as the OMB

Source: OMB (2008, p. 4, Table 1-1)
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When CBA does work, by what mechanism does
it change policy decisions?
Theory

Policy

Implementation

Impact

• Some enterprising empirical (political) economist should do a careful
study to examine the degree to which CBA actually changes policy
decisions
• Here is a little flow diagram to frame the discussion:
High-profile
economist

Journalists

Public opinion

Politician

CBA

Influential
economist

Policy decision

Civil servants
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But many factors and forces can intervene to
prevent CBA from serving its purpose
Theory

Policy

Implementation

Impact

• The challenge is that there are a large number of other forces being
exerted on politicians and decision-makers that have relatively little to do
with maximising social welfare
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economist
CBA

Journalists

Median voters
(who are alive)
Public opinion

Ideology

Influential
economist

Civil servants

Politician

Policy decision

Career concerns
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11

GOD’s greatest triumph (no EURO) was a
“triumph of politics…and…economic analysis”

Source: http://blogs.lse.ac.uk/politicsandpolicy/2012/05/01/retrospective-sir-gus-odonnell/
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We have at least having some influence when
The Economist has an article on eta and delta
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Different conceptual approaches; SRTP assumes
consumption is displaced; SOC investment.

Source: Zhuang et al (2007) Theory and Practice in Social Discount Rates
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SPC is the theoretically most attractive, but it is
difficult to employ in practice

Source: Zhuang et al (2007) Theory and Practice in Social Discount Rates
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Discounting forces consistency: Special rates
for discounting the environment are second best
•

In theory, the same discount rate should be employed across all sectors,
to reflect the social rate of time preference

•

The aim is to allocate capital efficiently between sectors

•

However, there are some reasons that environmental projects are
genuinely different:
–

We might value the environment more as incomes increase

–

Environmental issues often have critical irreversibilities

–

Environmental problems are often intergenerational

• The first best is to specify relative prices correctly, specify the growth
path correctly, rather than adjusting the discount rate
• It would be second best to specify a separate discount rate for
environmental capital – adjust relative prices instead
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Market data is not irrelevant, but far from the
determining feature for social discount rates
•

•

•

Can we just look at market rates to guide us?

–

Market imperfections  misleading signals of value

–

People’s private preferences may not reflect public preferences

–

Does the government have a “super responsibility” to protect
rights of future generations?

Social rate of time preference involves a combination of ethical and
empirical parameters
–

Utility discount rate, 

–

Expected future consumption growth, g

–

Elasticity of marginal utility, η (consumption smoothing)

–

Variance in consumption growth, σ2 (precautionary effect)

Groom and Freeman note the importance of distinguishing between
real uncertainty (reduced by more information) and a divergence of
ethical views (fundamentally irreconcilable)
18

Massive debate about these ethical parameters
(and we can’t even agree on the Greek letters…)
•

Naively plugging numbers into the Ramsey equation is also not enough,
as we have already heard this morning:



Source: Harrison (2010) Valuing the future: the social discount rate in cost-benefit analysis
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Hepburn et al (2006, JEEM) considered models
of interest rate dynamics in four countries
•
•

Paper with Koundouri, Panopoulou and Pantelidis
The paper examines whether a mean-reverting AR(p) or a regime
switching (RS) model is better specified for Australia, Canada, Germany
and the UK.
Previous papers had applied an autoregressive (AR) model to US interest
rates (Newell and Pizer)
Groom et al. (2007) noted that regime switching models appear to be
better specified for the US.
Key results

•
•
•
–

The RS model is better supported by statistical inference in the 4 countries

–

The speed of decline in the discount rate with the RS model is higher, so the
weight placed on the future is higher; SCC estimates are higher

–

We also looked at the Groom et al (2007) state space model, which did not
converge for 3 of the 4; discount rates are not highly non-linear
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The AR(p) model gave interest rates that
declined rather gradually, at different speeds
•

Certainty-equivalent discount rates in Australia, Canada, Germany and
the UK declined from 3.5% to around 1-2% by year 400

Year

Australia

Canada

Germany

UK

1

3.5%

3.5%

3.5%

3.5%

40

3.45%

2.95%

3.61%

3.54%

100

3.38%

2.79%

3.50%

3.42%

200

3.20%

2.56%

3.14%

3.10%

400

1.03%

2.16%

1.02%

0.99%
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The regime switching model led to a more rapid
initial decline in discount rates in all countries
•

Similarly, with the regime-switching model, certainty-equivalent discount
rates in Australia, Canada, Germany and the UK declined from 3.5% to
around 1-2% by year 400

•

Initial decline occurred much sooner
Year

Australia

Canada

Germany

UK

1

3.5%

3.5%

3.5%

3.5%

40

2.98%

2.99%

3.41

3.31

100

2.88%

2.67%

3.20%

3.22%

200

2.68%

2.26%

2.68%

3.03%

400

1.46%

1.61%

1.05%

2.22%
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Incorporating a declining discount rate can easily
double the estimate of the social cost of carbon
•

Using FUND 2.8 damages profile, the social cost of carbon is roughly
doubled once uncertainty is factored into account and a decline is used

•

(Absolute values less important than relative values)

•

Model

Australia

Canada

Germany

UK

Constant 3.5%

$8.9

$8.9

$8.9

$8.9

AR(p)

$10.0

$21.2

$8.6

$9.5

Regime Switch

$20.4

$22.6

$11.7

$12.5

But bear in mind that a move to declining discount rates will also
increase investment, reduce consumption and generally increase future
growth rates; so not necessarily “good for the environment”
25
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In 2006, I surveyed OECD countries for their
CBA and environmental discounting practices
1.

What discount rates are currently used in your country? Since when have these
discount rates been used? Do they apply across the entire country? What
discount rates were previously used?

2.

What is the theoretical basis for determining discount rates (present and past)?

3.

What discount rates do your Ministries use for the evaluation of environmental
projects/policies?

4.

How are these environmental discount rates determined?

5.

Are there circumstances in which you discount costs and benefits differently (or
environmental costs and benefits differently to direct financial costs and
benefits)?

6.

Do you use special discount rates for projects/policies with very long-run costs
or benefits?

7.

Do you use time-varying discount rates? If yes, under what conditions?

8.

Any other comments about discount rates, their application or implementation
in your country?
27

Attitudes to CBA practice varied sharply from
one country to another
Country

OECD Response

Australia
Austria

Academic
Response


Summary of Guidance on Discounting
Varies across the Australian States and depends on the type of project



No standardised discount rate

Belgium

—

Canada

—

Czech Republic



To be determined soon with reference to EU guidance

Denmark



3% discount rate (SRTP), but ministry of finance employs 6%

European
Commission
Finland



4% based on gilt yields and LIBOR rates, but ‘reflects social time
preference’
—

France



4% for t < 30 years, 2% for t > 30 years since Jan 05 (reviewed on 5 year
cycle)
—

Germany
Greece

—



Hungary
Iceland
Ireland

Depends upon the shape of the HUF and Euro zero coupon yield curves
—



5% for all public projects, as set by Department of Finance. Reviewed
regularly.

Source: Hepburn (2007), Use of Discount Rates in the Estimation of the Costs of Inaction. OECD ENV/EPOC/WPNEP(2006)13/FINAL
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Attitudes to CBA practice varied sharply from
one country to another (continued)
Country
Italy
Japan
Korea (South)
Luxembourg
Mexico
Netherlands
New Zealand
Norway
Poland
Portugal
Slovak Republic
Spain

OECD Response

Academic
Response








Sweden
Switzerland
Turkey





United Kingdom
United States






Summary of Guidance on Discounting
—
—
—
Cost benefit analysis is not employed by the Ministry of Environment
—
—
10% discount rate, with sensitivity analysis. Lower rates in some cases
—
—
—
5% discount rate based on EU guidance
5% discount rate, except for water infrastructure (4%), based on EU
guidance
4% discount rate, to be reviewed in May 2006
No standardised discount rate – varies between cantons
The discount rate is the interest rate on debt finance for the specific
project
3.5% rate (SRTP) for first 30 years, then declining schedule
3.0% or 7.0% depending upon type of cash flow, lower rates for longerterm.

Source: Hepburn (2007), Use of Discount Rates in the Estimation of the Costs of Inaction. OECD ENV/EPOC/WPNEP(2006)13/FINAL
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Results showed large inconsistencies and few
countries factored in uncertainty at all
•

17 responses from 31 requests

•

Most countries used the SRTP, rather than SOC, as the conceptual basis
for discounting

•

Two countries (France and UK) explicitly addressed uncertainty, and
used lower rate(s) for more distant time horizons

•

Inconsistencies between regions (e.g. Australian states, Swiss cantons)

•

Inconsistencies between departments in the same country

•

And even some indication of inconsistencies within departments

•

See OECD paper for more detail

 Recommended setting & implementing consistent guidance
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Recommendations from OECD 2006 paper
•
•
•
•
•

Policy in OECD countries would be more likely to maximise social
benefits if discounting (and CBA) were consistently employed.
To facilitate this, central rules on discounting (and conducting CBA
more generally) should be provided in each country.
The rules should be mandatory, rather than just “guidelines”, for
investments over a particular threshold.
The rules should apply across all government departments to
ensure consistency in policy making.
Finally, there should be greater coordination between countries in
shaping guidelines
–
Although economic differences between countries justify some
differences in the appropriate social discount rate, the variance
observed in practice appears to go well beyond this

31

A newer 2010 study by the Australian PC
shows rates varying from 15% to 2-3%

Source: Harrison (2010)
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A 2010 study by the Australian PC shows rates
varying from 15% to 2-3%

Source: Harrison (2010)
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How did the UK derive its schedule of discount
rates in 2002?
•

Starting point was set at 3.5%, and then applied the concept in
Weitzman (1998), as applied by Newell and Pizer (2001), by simulating
future interest rates based on summary statistics of past rates

Source: OXERA (2002)
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What about Norway?
•

Australian Productivity Commission (2010) reports that Norway has
used a constant discount rate of 3.5% (since 1998)
The January 2012 assessment of the economics of High Speed Rail in
Norway used a central rate of 4.5% with sensitivity test values at 2%
and 5.5%, based on “JVB/Norwegian Guidance”

•

–
–

•

Metodehåndbok JD 205, Samfunnsokonomiske analyser for jernbanen,
versjon 3.0 juli 2011
(JVB is the Norwegian National Rail Administration)

These rates do not appear to factor uncertainty into account; there is
no decline over time

Source: http://www.jernbaneverket.no/PageFiles/17374/Economic%20Financial%20Analysis_Final%20Report_Atkins_25-01-12.pdf
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Stern used a utility discount rate of 0.1%,
causing questions to be asked of HM Treasury

37

The difference is that climate change
required a non-marginal analysis

Source: Vivid Economics (2007)
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My three main conclusions today
1. Ease of implementation of CBA and discounting guidance is more
important than theoretical perfection
Theory

Policy

Implementation

Impact

2.

The time-profile of discount rates over time can be informed by
augmented Ramsey models along with time-series data on market
interest rates, although both have their dangers and flaws.

3.

Cross-country comparisons show much wider variation than is justified
by different economic circumstances. Discounting guidance should
be dynamic as it is a function of changing economic conditions.
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