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Abstract
This paper discusses the growth model with environmental constraints recently presented in (Acemoglu et al., 2011) which focuses on the redirection of technical change by
climate policies with research subsidies and a carbon tax. First, Acemoglu et al.'s model
and chosen parameters yield numerical results that do not support the conclusion that
ambitious climate policies can be conducted without sacricing (much or any) long-run
growth. Second, they select unrealistic key parameters for carbon sinks and elasticity of
substitution. We nd that more realistic parameters lead to very dierent results. Third,
the model leads to an unrealistic conclusion when used to analyse endogenous growth,
suggesting specication problems.

Acemoglu et al. (2011) include endogenous and directed technical change in a growth model
with environmental constraints and limited resources in order to provide a systematic framework of the impact of dierent types of environmental regulations on the direction of technical
change. They conclude that a dual policy involving carbon taxation and research subsidies is
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superior to a policy based only on a carbon price, and we agree with this conclusion . However
they also suggest that successful mitigation policies only need to be in place for a temporary
period and without sacricing (much or any) long-run growth.
But a precise examination of the model results reveals a gap between these claimed conclusions and the numerical results. This gap is large enough to raise three sets of interlinked
questions, rst about the interpretation of the results, second about the parameter choices,
and third about structural problems of the AABH model. We discuss these points in order.

1

Interpretative problems about numerical results

j = d,
are used to produce a unique nal good Y through a constant elasticity of substitution ()
production function. The dynamics of production are governed by productivity factors Aj
in each sector. The growth rate of these Aj is the product of the (normalized) number of

In the AABH economy, two intermediate goods

1

Yj ,

a clean one

j=c

and a dirty one

Conclusion derived by the three last IPCC reports (Hourcade et al., 1995, 2001; Gupta et al., 2007). For
recent contributions, see (Fischer and Newell, 2008; Gerlagh, 2008; Schmidt and Marschinski, 2009).
1

researchers

sj dedicated
γηj = 2 %.

growth rates

to producing innovations in sector
These

Aj

j

and of an identical maximum

are calibrated so that the volumes of the dirty and clean

intermediate goods equate to the total of fossil and non fossil world primary energy supply
given by world energy balances. The AABH model calculates the evolution of this economy
under laissez-faire and with an optimal policy mix in the presence of a climate externality
caused by the dirty good. GDP departures from a maximum

2%

growth rate under laissez-

faire are generated when the combination of an innovation subsidy and a carbon tax spur
the productivity of the clean sector and cause the nal producer to use more of the still
less productive clean technology.

GDP departures last as long as the productivity of this

technology has not caught up the productivity of the dirty one.
Acemoglu et al.

conduct three numerical experiments with two dierent elasticities of

substitution between the clean and dirty good

 = 3, 10.

The interpretative problem about the

modeling results concerns the statement that excessive use of carbon taxes can be avoided.
The article does not give the level of the assumed taxes but, after programming the same

ρ = 0.015, even a carbon tax2 reaching 400 $/tCO2
after 50 years (and tax revenues reach 23 % of output) does not allow to avoid catastrophic
climate change. A moderate initial 45 $/tCO2 tax is possible with the same  = 3 only in case
of a low discount rate ρ = 0.001; but this tax is not temporary since it increases through

model, we found that, with

=3

and

time and remains in place for more than a century and a half.
A low

10

$/tCO2 initial tax decreasing over time is possible only with a high elasticity

 = 10 (see the table 1 in the Appendix).
0.5 % of nal output, the climate policy has

of substitution

Surprisingly, although this low tax

takes only a

a large negative impact on growth:

the slow growth transition phase lasts forty years and starts with a
the rst decade
growth rate

3 (see the table 2 in the Appendix). This

75 %

0.5 % growth rate during

reduction from the baseline

4 is beyond the ndings of the most pessimistic empirical models (Fisher et al.,

2007) and would make climate policies politically unacceptable.

2

Implausible parameters choices

2.1

The elasticity of substitution

The less pessimistic case relies on a high elasticity of substitution between clean and dirty
inputs.
that

Although Acemoglu et al.

 = 10

call for further research on the subject, they indicate

is empirically plausible given that fossil and non fossil fuels should be close

substitutes (at the very least, once non fossil fuels can be transported eciently). Possibly,

2

The carbon tax is τ p̂d .Yd0 /Y0 .GDP0 /E0 (it is proportional to the input tax τ times the dirty good price).
We use a world carbon intensity of GDP of E0 /GDP0 = 0.5 kCO2 /$.
3
Note that scenarios with dierent  are hardly comparable. Indeed when  varies, Ac and Ad need to be
adjusted, so that initial states of the world are dierent which raises a methodological problem.
4
This 2 % world growth rate, a common assumption in modeling works for the long run, signicantly departs
from existing projections for the short and medium term: the IMF projects a 4.7 % growth rate up to 2016
mainly because of the catch-up phase in emerging economies. We have no information about how the AABH
model would behave with realistic growth rates. Starting from a higher baseline the growth rate with climate
policy might be higher than 0.5 % but baseline emissions would also be signicantly higher in a rst period
which would magnify the decarbonization challenge and impose higher costs.
2

all energy sources will be fairly substitutable, one day, as innovation widens the range of
technological possibility.

But this is not the case over the short or medium term, because

neither gas nor coal can easily substitute for liquid fuels used in internal combustion engines.
In addition to the historical fact that a
never triggered a

10 %

1%

increase of the relative price of the fossil fuels

decrease of their relative share in energy markets over a ve year time

period, such an optimistic value neglects the fact that the capital stock for large sections of
the energy system lasts more than

50

years (Ha-Duong et al., 1997; Davis et al., 2010). The

low short and medium term elasticity is due to the inertia of existing equipments and to the
technical constraints imposed on the system by the energy carriers that transform primary
into nal energy and into specic end-use energy services.
There is an extensive literature on substituability by energy economists but a comparison
of AABH assumptions with this literature is dicult because AABH focuses on primary

5

energy instead of nal energy . Let us however try to link the elasticity of substitution of the
AABH model with available data about price-elasticity. We suggest that, the AABH priceelasticity of demand for the dirty good calculated at xed cost with other prices constant, is

6

tantamount to the price-elasticity of consumer demand (at xed income) for the dirty good .
With the AABH calibration, this gives a price-elasticity of demand for dirty good of
when

 = 3,

and of

−2.4

when

the price-elasticity of gasoline

 = 10.

−1.5

Meta-analyses (Espey, 1998; Goodwin et al., 2004) of

7 give a value situated between

−0.3

and

−0.6.

There are no

such meta-analyses for coal but Dahl (1993) surveyed the sparse results and nd the evidence
mixed but might be slightly more inclined to favor an inelastic price and income response.
Since the price-elasticity is greater than
certainly below

−1

only when

 < 1,

the elasticity of substitution is

1.

With a more plausible value

 = 0.5,

climate control (in the model) is impossible without

halting long-term growth (see Figure 1 of the Appendix); the carbon tax begins at
reaches

1000

350

and

$/tCO2 in thirty years. The increase of total output is achieved more eciently

by a higher use of the  initially small  clean sector and researchers make higher prots in
this sector. They would thus redirect their eort without subsidy. This raises the question
about why, so far, the bulk of the research has occurred in the dirty sector.

2.2

Climate module and available carbon budget

The size of the carbon sinks in the AABH model, and thus the dynamics of the temperature
increase

∆

∆dis and
δ . With the AABH calibration of these parameters, the temperafrom +1.5 °C to +0 °C in eighty years. This contradicts lessons from

above pre-industrial levels, depends on the maximum possible increase

the natural regeneration
ture increase drops

5
The elasticity of substitution between primary energies does not make sense technically because of heterogeneous eciency in transformation channels between primary and nal energy and because of the energy
accounting conventions to build energy balances.
6
In AABH, one nal good is made out of two intermediate goods. We can alternatively have a consumer
who directly consumes the intermediate goods; the nal production function is then entailed in the utility
of this alternative consumer. Standard algebra gives a price-elasticity of demand for dirty good Yd that is
− − (1 − )/(1 + (Yc /Yd )(−1)/ ), the AABH calibration is Yc /Yd ' 0.16.
7
which represents 30 % of nal energy consumption and 17 % of CO2 emissions from the energy sector.
3

climate modeling exercises which show that, even if we could stop now GHG emissions in the
atmosphere, the global mean temperature would rise for several decades. From Figure 1 of
(Acemoglu et al., 2011), the

50 years' range.

the

Moreover, with
from

+0

°C to

+6

CO2

lifetime in the AABH scenarios appears to be situated in

However physical evidence suggests lifetime ranges beyond

∆dis = +6

10 000 years8 .

°C, the AABH model assumes that carbon sinks are positive

°C. This neglects the fact that climate science suggests the likelihood of

temperature thresholds beyond which ecosystems could abruptly switch from carbon sinks to
carbon sources. These possible switches of possible tipping elements (Arctic sea-ice, Greenland ice sheet, Atlantic thermohaline circulation, Amazon rainforest) are located between

+2

°C and

+5

°C (Lenton et al., 2008).

Running the AABH model with more plausible climate parameters shrinks the carbon
budget available to achieve climate control and increases the costs of achieving the decar-

+6 °C halves the size of carbon
sinks and, with  = 10, the carbon tax starts around 40 $/tCO2 and peaks at 100 $/tCO2 in
a century, whereas with  = 3 the carbon tax starts around 200 $/tCO2 , reaches 600 $/tCO2

bonization of the economy. Setting

∆dis

at

+4

°C instead of

in a century, but then keeps increasing.

3

Structural problems of the AABH model

3.1

A misrepresentation of climate irreversibility

In AABH, the law-of-motion of

CO2

CO2

Ct+1 − Ct = ξYdt + δ(Ct − Cdis ). The
Yd , the second is the natural removal of

concentrations is

rst right hand term is emissions from dirty goods

from the atmosphere. This removal mechanism is proportional to the dierence between

current concentration

Ct

and disaster concentration

Cdis .

The absorption capacity in the

model never saturates, which allows a return to pre-industrial concentration levels in a short
time period. In reality, the decay of

CO2

exhibits a long tail because of interactions between

various carbon pools with dierent characteristic times (Archer and Brovkin, 2008).
To check the consequences of this gross departure from climate science, we tested the behavior of the AABH model with a law-of-motion that follows the rule of thumb given by Archer

CO2 :  300 years, plus 25 % that lasts
forever. The concentration Ct of carbon is split between C1,t , a naturally degradable concen9
tration and C2,t , a concentration that lasts forever : C2,t+1 = 0.25ξYdt + C2,t . The carbon
sinks follow a bell-shaped curve: natural regeneration is 0 when degradable concentration is
at the pre-industrial equilibrium (280). It then increases to a peak and nally decreases and
reaches 0 again when total concentration Ct is equal to Cdis , which we keep at the same value
as in AABH. This can be written as: C1,t+1 = 0.75ξYdt +C1,t −δ(Cdis −C1,t −C2,t )(C1,t −280).
(2005) to approximate the lifetime of anthropogenic

With this more scientically based climate dynamics, carbon taxes are never null even in
the most optimistic cases where the two inputs are strong substitutes. Independently of what
we said about parameters choices, this conrms that the need for regulation is permanent and

8

The lifetime of the CO2 concentration should not be confused with the atmospheric lifetime of individual
atoms, see Archer et al. (2009) for a discussion.
9
The lifetime of this stock is actually in the order of magnitude of a hundred thousand years.
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not transitory (see the comparison in gure 2 of the Appendix).

3.2

An incomplete endogenous growth model

In an endogenous growth model, the natural policy lever to reverse the above pessimistic
conclusions would be to increase the amount of research.

This could oset the long term

adverse eect on the overall productivity of crowding out normal investment in promoting
clean innovation. But the AABH is not a complete endogenous growth model. The long term
growth is exogenous, there is a xed number of researchers and the research activity demands
no other component of the nal good than the researchers' consumption. Technical change is
thus a costless manna from researchers substituted to the manna from heaven in the Solowian
models. The AABH planner allocates the researchers between sectors but misses one degree
of freedom, the global amount of research.
To clarify the trade-o between consumption and savings or between investing in research
and production capacities, it is necessary, ceteris paribus, to allow a reallocation of labor
between production and research and to endogenize the level of research. Total labor, normalized to 1, can now be allocated in clean or dirty production and in clean or dirty research:

Lct + Ldt + sct + sdt ≤ 1.

At the optimum point, allocation is governed by an indierence

relation:

λt p̂ct (1 − α)

Yct
= µct γηc Ac,t−1
Lct

The left-hand side is the shadow-value of consumption (λt ) times the marginal production
of a worker (p̂ct (1

)
− α) LYct
ct

and the right-hand side is the shadow-value of productivity (µct )

time the marginal increase of productivity of a researcher (γηc Ac,t−1 ).
when

 > 1,

From this relation,

we are able to derive an implicit equation for the optimal proportion

researchers (see A.2 of the Appendix for the derivation and numerical applications).

sc

of

This

equation can be used in two ways:
(1) x long-term growth

g,

solve for the optimal level

sc ,

and then deduce the research-

to-growth ratio. If the optimal long-term growth rate is xed at
pure-time preference, the optimal share

sc

is

37 %,

2%

per year, with a

1.5 %

meaning that almost two-fth of the

population should be composed of researchers. But, if we apply this research-to-growth ratio
to a current share of, let's say,

10 %, then the achievable long-term growth rate is a low 0.55 %

in laissez-faire economies.
(2) Alternatively, if we suppose that
gives rise to a

2%

10 % of population being currently engaged in research

growth rate, this xes the research-to-growth ratio. The central planner

can modify the level of research to the optimum
results in an optimal growth rate of

sc = 47 %, calculated with the equation.

This

8.2 %.

Thus, none of the numerical experiments conducted without the separation between workers and researchers delivers plausible orders of magnitude. This is indicative of a structural
problem. In complete endogenous growth models, even without explicit physical capital, investments are often incorporated in the form of accumulated knowledge and an interest rate
governs households' trade-o between consumption and savings, and the allocation of savings
to research and physical capital. In such models, the free entry in research imposes a no-prot

5

10 . All these mechanisms are frozen in AABH by a

condition and determines the interest rate

xed number of researchers, no savings and no interest rate.
Thanks to this separation between workers and researchers, the level of research eorts
can be arbitrarily selected without the consistency check imposed by a complete endogenous
growth model. This in turn means that there is no way of controlling the relative productivity
of research vis-à-vis labor. This raises concerns about the value of a model where assumptions
about the social return to research does not elucidate the relative contribution of innovation
as a substitute for carbon taxes.

4

Conclusion

Acemoglu et al. fail to support their claim that innovation subsidies and a low carbon tax
would allow to meet ambitious climate mitigation objectives without large negative impacts
on growth. Simulations conducted with the same model in fact show the opposite, except in
case of implausibly optimistic parameters regarding the carbon budget and the elasticity of
substitution between clean and dirty technologies. We explain that this model relies on very
restrictive structural assumptions that make it impossible to detect levers to decouple carbon
emissions and economic growth without placing a high burden on current generations.
We can identify three avenues for removing these restrictive structural choices. The rst is
to capture some important channels through which the ideas of researchers ultimately become

11 ; this requires a model

real products through engineering, testing, scale-up and marketing

that, in contrast with that of Acemoglu et al., includes productive capital and learningby-doing mechanisms.

The second is to analyze the up-front investment risks at all the

stages of the innovation chain and those resulting from the controversial nature of the division
line between clean and dirty technologies (as in the case of large scale biofuels, nuclear
energy for example). The third is to identify to which extent a shift toward a new growth
path must be achieved with the existing best available technologies; for example avoiding a
bifurcation towards a carbon intensive pathway in emerging economies depends on mobilizing
these techniques in transportation and energy infrastructures that will be built in the following
two decades.
The purpose of following these avenues is to incorporate, in alternative modeling frameworks, mechanisms that are absent in the AABH model.

Building on the large body of

literature in the eld, this would allow to better understand how these mechanisms are activated by subsidizing innovation and levying carbon taxes, with or without complementary
policies, in order to achieve an economically and environmentally sustainable growth path.

10
A symptom of the incompleteness of the AABH model is that it allows a user to select arbitrarily the
discount rate ρ. Actually changing the ρ implies, for a given growth rate, a change in the productivity of
capital or the elasticity of the marginal utility of consumption.
11
See Dosi (1982, 1988); Arthur (1989); Goulder and Schneider (1999); Arrow (1962); Grübler et al. (2002).
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A

Appendix

A.1

Results of the AABH model

Table 1: Carbon tax ($/tCO2 ) in the AABH model
Years

 = 10, ρ = 0.015
 = 3, ρ = 0.001
 = 3, ρ = 0.001

5

25

50

75

100

125

150

10
47
75

8.6
48
160

6.4
52
400

2.6
60
490

0
74
610

0
92
800

0
110
1100

Table 2: Growth rate of total production in the AABH model
Years

 = 10, ρ = 0.015
 = 3, ρ = 0.001

A.2

5

10

15

20

25

50

75

100

0.36
0.25

0.65
0.54

1.0
0.59

1.2
0.65

1.5
0.71

2.0
1.0

2.0
1.3

2.0
1.6

Calculation of the optimal level of research

In the optimal programme, we remove the separation between researchers and workers. We
allow labor to be allocated either in production or in research:
total labor is normalized to

Lct + Ldt + sct + sdt ≤ 1

(the

1).

At the optimum, the shadow value of a unit of worker in the clean sector is the same as a
shadow value of a unit of clean researcher. Thus

λt p̂ct (1 − α)
where

λt

Yct
= µct γηc Ac,t−1
Lct
µct

is the shadow value of consumption and

The equation for

µct

(A.1)

is the shadow value of productivity.

is still equation (A.13) of (Acemoglu et al., 2011):

  α
1
α 1−α
1−α
µct = λt
(1 − α)p̂ct
Lct + (1 + γηc sc,t+1 )µc,t+1
ψ
From now on, we concentrate on the case
1
1−α

α)p̂ct Lct ).

 > 1.

We dene

µ̃ct = µct /(λt

(A.2)

 
α
ψ

α
1−α

(1 −

The equation is thus:

λt+1
µ̃ct = 1 +
λt



p̂c,t+1
p̂ct



1
1−α

Lc,t+1
(1 + γηc sc,t+1 )µ̃c,t+1
Lct

As research is totally devoted to the clean sector,

Lc,t+1
and also
Lct ∼ 1. Let us denote
(1+γηc sc )1−σ
1+
µ̃c,t+1 , thus:
1+ρ

Act → +∞, so, because  > 1,

sc the limit of sct . Then λλt+1
t

9

∼

(A.3)

p̂c,t+1
p̂ct

(1+γηc sc )−σ
. So
1+ρ

∼1

µ̃ct ∼

µ̃ct ∼

1
1−

(A.4)

(1+γηc sc )1−σ
1+ρ


 α
1−α
Yct = ψα p̂ct
Act Lct (equation (A.12)
Act /(1 + γηc sct ) (equation (11) of (Acemoglu et
As

of (Acemoglu et al., 2011)) and

Ac,t−1 =

al., 2011)), equation (A.1) becomes, after

simplication

1∼
Because

Lct ∼ 1−sc

and

1−

Lct
(1+γηc sc )1−σ
1+ρ

γηc
1 + γηc sct

(A.5)

sct ∼ sc , we thus obtain an equality between limits, which writes,

after rearrangement:

1−

(1 + γηc sc )1−σ
γηc (1 − sc )
=
1+ρ
1 + γηc sc

This is the implicit equation (valid when

>1

(A.6)

between the optimal proportion

the pure-time preference, the research-to-growth ratio

γηc ,

σ of the
g = γηc sc .

the inverse

intertemporal substitution. The (optimal) long-term growth rate is

sc , ρ

is

elasticity of

In the text, we use this equation in two ways.
In the rst case, we x the long-term growth rate

1−
We solve the equation, nd

0.55 %

sc = 37 %,

(A.7)

and thus a research-to-growth ratio

10 %

γηc .

With this

of population currently engaged in research

growth rate.

In the second case, we x

γηc ,

considering that, in laissez-faire economies,

ulation currently engaged in research give rise to a
equation, and nd

The implicit equation becomes:

(1 + g)1−σ
g/sc .(1 − sc )
=
1+ρ
1+g

research-to-growth ratio, a more realistic
give rise only to a

g = 2 %.

sc = 47 %,

2%

10 %

of pop-

growth rate. We solve the implicit

and thus an optimal growth rate

g = 8.2 %.

For all the numerical applications, one has to keep in mind that the model is not timescale invariant (because of discrete time). So in the calculations, the values of growth rate
and pure-time preference have to be expressed in per ve year (because the time-period lasts
ve year) not in per year. The latter unit is however used to display the result; for example,
one has to set

A.3

1 + g = 1.025 =1.104

and

1 + ρ = 1.0155 = 1.077.

Comparative exercises with the AABH model
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Figure 1: Comparisons of the AABH model with
or

 = 0.5

(weak substitutes)

11

ρ = 0.015

and

 = 10

(strong substitutes)

Figure 2: Comparison of the AABH and Archer law-of-motion, when

12

 = 10, ρ = 0.015

NOTE DI LAVORO DELLA FONDAZIONE ENI ENRICO MATTEI
Fondazione Eni Enrico Mattei Working Paper Series
Our Note di Lavoro are available on the Internet at the following addresses:
http://www.feem.it/getpage.aspx?id=73&sez=Publications&padre=20&tab=1
http://papers.ssrn.com/sol3/JELJOUR_Results.cfm?form_name=journalbrowse&journal_id=266659
http://ideas.repec.org/s/fem/femwpa.html
http://www.econis.eu/LNG=EN/FAM?PPN=505954494
http://ageconsearch.umn.edu/handle/35978
http://www.bepress.com/feem/

SD

1.2011

SD

2.2011

SD
SD

3.2010
4.2010

SD

5.2011

IM

6.2011

GC
GC
GC
SD

7.2011
8.2011
9.2011
10.2011

SD
SD

11.2011
12.2011

SD

13.2011

SD

14.2011

SD

15.2011

SD
SD
SD

16.2011
17.2011
18.2011

SD

19.2011

SD

20.2011

SD
SD
SD

21.2011
22.2011
23.2011

SD
SD
SD

24.2011
25.2011
26.2011

SD
SD

27.2011
28.2011

SD

29.2011

SD

30.2011

SD

31.2011

SD

32.2011

SD

33.2011

NOTE DI LAVORO PUBLISHED IN 2011
Anna Alberini, Will Gans and Daniel Velez-Lopez: Residential Consumption of Gas and Electricity in the U.S.:
The Role of Prices and Income
Alexander Golub, Daiju Narita and Matthias G.W. Schmidt: Uncertainty in Integrated Assessment Models of
Climate Change: Alternative Analytical Approaches
Reyer Gerlagh and Nicole A. Mathys: Energy Abundance, Trade and Industry Location
Melania Michetti and Renato Nunes Rosa: Afforestation and Timber Management Compliance Strategies in
Climate Policy. A Computable General Equilibrium Analysis
Hassan Benchekroun and Amrita Ray Chaudhuri: “The Voracity Effect” and Climate Change: The Impact of
Clean Technologies
Sergio Mariotti, Marco Mutinelli, Marcella Nicolini and Lucia Piscitello: Productivity Spillovers from Foreign
MNEs on Domestic Manufacturing Firms: Is Co-location Always a Plus?
Marco Percoco: The Fight Against Geography: Malaria and Economic Development in Italian Regions
Bin Dong and Benno Torgler: Democracy, Property Rights, Income Equality, and Corruption
Bin Dong and Benno Torgler: Corruption and Social Interaction: Evidence from China
Elisa Lanzi, Elena Verdolini and Ivan Haščič: Efficiency Improving Fossil Fuel Technologies for Electricity
Generation: Data Selection and Trends
Stergios Athanassoglou: Efficiency under a Combination of Ordinal and Cardinal Information on Preferences
Robin Cross, Andrew J. Plantinga and Robert N. Stavins: The Value of Terroir: Hedonic Estimation of
Vineyard Sale Prices
Charles F. Mason and Andrew J. Plantinga: Contracting for Impure Public Goods: Carbon Offsets and
Additionality
Alain Ayong Le Kama, Aude Pommeret and Fabien Prieur: Optimal Emission Policy under the Risk of
Irreversible Pollution
Philippe Quirion, Julie Rozenberg, Olivier Sassi and Adrien Vogt-Schilb: How CO2 Capture and Storage Can
Mitigate Carbon Leakage
Carlo Carraro and Emanuele Massetti: Energy and Climate Change in China
ZhongXiang Zhang: Effective Environmental Protection in the Context of Government Decentralization
Stergios Athanassoglou and Anastasios Xepapadeas: Pollution Control with Uncertain Stock Dynamics:
When, and How, to be Precautious
Jūratė Jaraitė and Corrado Di Maria: Efficiency, Productivity and Environmental Policy: A Case Study of
Power Generation in the EU
Giulio Cainelli, Massimiliano Mozzanti and Sandro Montresor: Environmental Innovations, Local Networks
and Internationalization
Gérard Mondello: Hazardous Activities and Civil Strict Liability: The Regulator’s Dilemma
Haiyan Xu and ZhongXiang Zhang: A Trend Deduction Model of Fluctuating Oil Prices
Athanasios Lapatinas, Anastasia Litina and Eftichios S. Sartzetakis: Corruption and Environmental Policy:
An Alternative Perspective
Emanuele Massetti: A Tale of Two Countries:Emissions Scenarios for China and India
Xavier Pautrel: Abatement Technology and the Environment-Growth Nexus with Education
Dionysis Latinopoulos and Eftichios Sartzetakis: Optimal Exploitation of Groundwater and the Potential for
a Tradable Permit System in Irrigated Agriculture
Benno Torgler and Marco Piatti. A Century of American Economic Review
Stergios Athanassoglou, Glenn Sheriff, Tobias Siegfried and Woonghee Tim Huh: Optimal Mechanisms for
Heterogeneous Multi-cell Aquifers
Libo Wu, Jing Li and ZhongXiang Zhang: Inflationary Effect of Oil-Price Shocks in an Imperfect Market: A
Partial Transmission Input-output Analysis
Junko Mochizuki and ZhongXiang Zhang: Environmental Security and its Implications for China’s Foreign
Relations
Teng Fei, He Jiankun, Pan Xunzhang and Zhang Chi: How to Measure Carbon Equity: Carbon Gini Index
Based on Historical Cumulative Emission Per Capita
Dirk Rübbelke and Pia Weiss: Environmental Regulations, Market Structure and Technological Progress in
Renewable Energy Technology — A Panel Data Study on Wind Turbines
Nicola Doni and Giorgio Ricchiuti: Market Equilibrium in the Presence of Green Consumers and Responsible
Firms: a Comparative Statics Analysis

SD
SD

34.2011
35.2011

ERM

36.2011

ERM

37.2011

CCSD

38.2011

CCSD

39.2011

CCSD

40.2011

CCSD
CCSD
CCSD
CCSD
CCSD

41.2011
42.2011
43.2011
44.2011
45.2011

CCSD

46.2011

CCSD

47.2011

ERM

48.2011

CCSD

49.2011

CCSD
CCSD
CCSD
ES

50.2011
51.2011
52.2011
53.2011

ERM

54.2011

ERM

55.2011

ERM

56.2011

CCSD

57.2011

ERM

58.2011

ES

59.2011

ES
CCSD

60.2011
61.2011

CCSD

62.2011

ERM

63.2011

ES
ES

64.2011
65.2011

CCSD

66.2011

CCSD

67.2011

ERM

68.2011

CCSD

69.2011

ES

70.2011

CCSD

71.2011

Gérard Mondello: Civil Liability, Safety and Nuclear Parks: Is Concentrated Management Better?
Walid Marrouch and Amrita Ray Chaudhuri: International Environmental Agreements in the Presence of
Adaptation
Will Gans, Anna Alberini and Alberto Longo: Smart Meter Devices and The Effect of Feedback on Residential
Electricity Consumption: Evidence from a Natural Experiment in Northern Ireland
William K. Jaeger and Thorsten M. Egelkraut: Biofuel Economics in a Setting of Multiple Objectives &
Unintended Consequences
Kyriaki Remoundou, Fikret Adaman, Phoebe Koundouri and Paulo A.L.D. Nunes: Are Preferences for
Environmental Quality Sensitive to Financial Funding Schemes? Evidence from a Marine Restoration
Programme in the Black Sea
Andrea Ghermanti and Paulo A.L.D. Nunes: A Global Map of Costal Recreation Values: Results From a
Spatially Explicit Based Meta-Analysis
Andries Richter, Anne Maria Eikeset, Daan van Soest, and Nils Chr. Stenseth: Towards the Optimal
Management of the Northeast Arctic Cod Fishery
Florian M. Biermann: A Measure to Compare Matchings in Marriage Markets
Timo Hiller: Alliance Formation and Coercion in Networks
Sunghoon Hong: Strategic Network Interdiction
Arnold Polanski and Emiliya A. Lazarova: Dynamic Multilateral Markets
Marco Mantovani, Georg Kirchsteiger, Ana Mauleon and Vincent Vannetelbosch: Myopic or Farsighted? An
Experiment on Network Formation
Rémy Oddou: The Effect of Spillovers and Congestion on the Segregative Properties of Endogenous
Jurisdiction Structure Formation
Emanuele Massetti and Elena Claire Ricci: Super-Grids and Concentrated Solar Power: A Scenario Analysis
with the WITCH Model
Matthias Kalkuhl, Ottmar Edenhofer and Kai Lessmann: Renewable Energy Subsidies: Second-Best Policy or
Fatal Aberration for Mitigation?
ZhongXiang Zhang: Breaking the Impasse in International Climate Negotiations: A New Direction for
Currently Flawed Negotiations and a Roadmap for China to 2050
Emanuele Massetti and Robert Mendelsohn: Estimating Ricardian Models With Panel Data
Y. Hossein Farzin and Kelly A. Grogan: Socioeconomic Factors and Water Quality in California
Dinko Dimitrov and Shao Chin Sung: Size Monotonicity and Stability of the Core in Hedonic Games
Giovanni Mastrobuoni and Paolo Pinotti: Migration Restrictions and Criminal Behavior: Evidence from a
Natural Experiment
Alessandro Cologni and Matteo Manera: On the Economic Determinants of Oil Production. Theoretical
Analysis and Empirical Evidence for Small Exporting Countries
Alessandro Cologni and Matteo Manera: Exogenous Oil Shocks, Fiscal Policy and Sector Reallocations in Oil
Producing Countries
Morgan Bazilian, Patrick Nussbaumer, Giorgio Gualberti, Erik Haites, Michael Levi, Judy Siegel, Daniel M.
Kammen and Joergen Fenhann: Informing the Financing of Universal Energy Access: An Assessment of
Current Flows
Carlo Orecchia and Maria Elisabetta Tessitore: Economic Growth and the Environment with Clean and Dirty
Consumption
Wan-Jung Chou, Andrea Bigano, Alistair Hunt, Stephane La Branche, Anil Markandya and Roberta
Pierfederici: Households’ WTP for the Reliability of Gas Supply
Maria Comune, Alireza Naghavi and Giovanni Prarolo: Intellectual Property Rights and South-North
Formation of Global Innovation Networks
Alireza Naghavi and Chiara Strozzi: Intellectual Property Rights, Migration, and Diaspora
Massimo Tavoni, Shoibal Chakravarty and Robert Socolow: Safe vs. Fair: A Formidable Trade-off in Tackling
Climate Change
Donatella Baiardi, Matteo Manera and Mario Menegatti: Consumption and Precautionary Saving: An
Empirical Analysis under Both Financial and Environmental Risks
Caterina Gennaioli and Massimo Tavoni: Clean or “Dirty” Energy: Evidence on a Renewable Energy Resource
Curse
Angelo Antoci and Luca Zarri: Punish and Perish?
Anders Akerman, Anna Larsson and Alireza Naghavi: Autocracies and Development in a Global Economy: A
Tale of Two Elites
Valentina Bosetti and Jeffrey Frankel: Sustainable Cooperation in Global Climate Policy: Specific Formulas
and Emission Targets to Build on Copenhagen and Cancun
Mattia Cai, Roberto Ferrise, Marco Moriondo, Paulo A.L.D. Nunes and Marco Bindi: Climate Change and
Tourism in Tuscany, Italy. What if heat becomes unbearable?
Morgan Bazilian, Patrick Nussbaumer, Hans-Holger Rogner, Abeeku Brew-Hammond, Vivien Foster, Shonali
Pachauri, Eric Williams, Mark Howells, Philippe Niyongabo, Lawrence Musaba, Brian Ó Gallachóir, Mark
Radka and Daniel M. Kammen: Energy Access Scenarios to 2030 for the Power Sector in Sub-Saharan Africa
Francesco Bosello, Carlo Carraro and Enrica De Cian: Adaptation Can Help Mitigation: An Integrated
Approach to Post-2012 Climate Policy
Etienne Farvaque, Alexander Mihailov and Alireza Naghavi: The Grand Experiment of Communism:
Discovering the Trade-off between Equality and Efficiency
ZhongXiang Zhang: Who Should Bear the Cost of China’s Carbon Emissions Embodied in Goods for
Exports?

CCSD

72.2011

CCSD

73.2011

CCSD

74.2011

CCSD
ES
CCSD
ES

75.2011
76.2011
77.2011
78.2011

CCSD

79.2011

CCSD

80.2011

CCSD

81.2011

CCSD
CCSD

82.2011
83.2011

CCSD

84.2011

ES
ES
CCSD
ES

85.2011
86.2011
87.2011
88.2011

CCSD
CCSD

89.2011
90.2011

ERM

91.2011

CCSD

92.2011

CCSD

93.2011

ES
CCSD

94.2011
95.2011

Francesca Pongiglione: Climate Change and Individual Decision Making: An Examination of Knowledge, Risk
Perception, Self-interest and Their Interplay
Joseph E. Aldy and Robert N. Stavins: Using the Market to Address Climate Change: Insights from Theory
and Experience
Alexander Brauneis and Michael Loretz: Inducing Low-Carbon Investment in the Electric Power Industry
through a Price Floor for Emissions Trading
Jean-Marie Grether, Nicole A. Mathys and Jaime de Melo: Unravelling the Worldwide Pollution Haven Effect
Benjamin Elsner: Emigration and Wages: The EU Enlargement Experiment
ZhongXiang Zhang: Trade in Environmental Goods, with Focus on Climate-Friendly Goods and Technologies
Alireza Naghavi, Julia Spies and Farid Toubal: International Sourcing, Product Complexity and Intellectual
Property Rights
Mare Sarr and Tim Swanson: Intellectual Property and Biodiversity: When and Where are Property Rights
Important?
Valentina Bosetti, Sergey Paltsev, John Reilly and Carlo Carraro: Emissions Pricing to Stabilize Global
Climate
Valentina Bosetti and Enrica De Cian: A Good Opening: The Key to Make the Most of Unilateral Climate
Action
Joseph E. Aldy and Robert N. Stavins: The Promise and Problems of Pricing Carbon: Theory and Experience
Lei Zhu, ZhongXiang Zhang and Ying Fan: An Evaluation of Overseas Oil Investment Projects under
Uncertainty Using a Real Options Based Simulation Model
Luca Di Corato, Michele Moretto and Sergio Vergalli: Land Conversion Pace under Uncertainty and
Irreversibility: too fast or too slow?
Jan Grobovšek: Development Accounting with Intermediate Goods
Ronald P. Wolthoff: Applications and Interviews. A Structural Analysis of Two-Sided Simultaneous Search
Céline Guivarch and Stéphane Hallegatte: 2C or Not 2C?
Marco Dall'Aglio and Camilla Di Luca: Finding Maxmin Allocations in Cooperative and Competitive Fair
Division
Luca Di Corato: Optimal Conservation Policy Under Imperfect Intergenerational Altruism
Ardjan Gazheli and Luca Di Corato: Land-use Change and Solar Energy Production: A Real Option
Approach
Andrea Bastianin, Matteo Manera, Anil Markandya and Elisa Scarpa: Oil Price Forecast Evaluation with
Flexible Loss Functions
Elena Verdolini, Nick Johnstone and Ivan Haščič: Technological Change, Fuel Efficiency and Carbon
Intensity in Electricity Generation: A Cross-Country Empirical Study
Qin Bao, Ling Tang, ZhongXiang Zhang, Han Qiao and Shouyang Wang: Impacts of Border Carbon
Adjustments on China’s Sectoral Emissions: Simulations with a Dynamic Computable General Equilibrium
Model
Benno Torgler: Work Values in Western and Eastern Europe
Jean-Charles Hourcade, Antonin Pottier and Etienne Espagne: The Environment and Directed Technical
Change: Comment

