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Economic growth and the environment 

Environment vs growth 

1. Limits to growth: for social and physical scientists such as Carson 
(1962), Boulding (1966), Georgescu-Roegen (1971), Meadows et al. 
(1972), Ehrlich and Holdren (1971,1974): higher levels of economic 
activity require larger inputs of energy and material, and ultimately 
generate larger quantities of waste byproducts. Economic growth is 
limited ! 
---> Boudling (1966): earth is a spaceship vs cowbnoy economy 
http://www.panarchy.org/boulding/spaceship.1966.html 
---> Georgescu-Roegen (1971) : Entropy law 

---> Meadows report (1972): Club of Rome 
---> Ehrlich et Holdren (1971) : I=PAT 

---> Odum (2003) : Prosperous Way Down 
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Economic growth and the environment – Club of 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Economic growth and the environment – Club of Rome 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Determinant of emissions


Ehrlich et Holdren (1971) : I=PAT where the impact I of an economy on the environment 
can be viewed as the product of its population size (P) multiplied by per capita affluence 
(A) as measured by consumption or GDP, in turn multiplied by a measure of the damage 
caused by the technologies employed in supplying each unit of consumption or GDP (T).


Environment vs growth 

On the other hand, economic growth is not to be limited since technical 
progress, future changes in the composition of outputs and the 
possibilities of substitution between polluting and non-polluting inputs as 
well as the development of abatement activities might allow to push back the 
limits to growth indefinitively (see Aghion and Howitt, 1988 and Stokey, 1988). 

 Cole et al. (1973) rerun the Meadow’s model and obtain radically different 
results by postulating increases in resources stocks, through new discoveries 
and recycling possibilities. 
 backstop technology : provides resources at a constant marginal cost for an 
indefinitely long time 

Overall, the previous debate may be caricaturized by the opposition between 
optimists who believe in the power of human inventiveness to solve whatever 
problems are thrown in their way, (…as apparently it has done in the past) and 
pessimists, who question the success of these technological solutions and fear 
that future problems may be more intractable (Lecomber, 1975). 

Environment vs growth 
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Baumol et Oates (1979) : Ås …because of growth in population and industrial 
activity we were convinced that virtually all forms of environmental damage 
were increasing, and that, in the absence of powerful countermeasures, they 
would continue to accelerate steadily. However, a more careful and extensive 
re-examination of the evidence has led us to revise this simplistic view of the 
course of environmental decay. We have found on closer study that trends in 
environmental quality run the gamut from steady deterioration to spectacular 
improvement ». 

Basic studies 
- Grossman et Krueger (1991), in a NBER working paper as part of a study of 
the environmental impacts of NAFTA, 
- Shafik et Bandyopadhyay (1992) for IBRD’s World Development Report 
1992; 
-Panayotou (1993) in a Development Discussion Paper of the ILO. 

GEMS environmental data, http://gems.ecmwf.int/d/products/ 
GEMS water, http://www.gemswater.org/ 

Empirical studies 
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Grossman et Krueger (1991), in a NBER working paper as part of a study of 
the environmental impacts of NAFTA 

Using data assembled by the Global Environmental Monitoring System, they 
examine the reduced-form relationship between various environmental 
indicators and the level of a country's per capita income. 

The study covers four types of indicators: concentrations of urban air pollution; 
measures of the state of the oxygen regime in river basins; concentrations of 
fecal contaminants in river basins; and concentrations of heavy metals in river 
basins. 

They find no evidence that environmental quality deteriorates steadily with 
economic growth. Rather, for most indicators, economic growth brings an initial 
phase of deterioration followed by a subsequent phase of improvement. The 
turning points for the different pollutants vary, but in most cases they come 
before a country reaches a per capita income of $8,000. 

Empirical studies 

GDP per capita.


pollution


Income turning point


Environmental Kuznets Curves 
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Empirical models 

Empirical models 
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Empirical models 

Empirical models 
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Illustration 

Empirical literature : a summary 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1. A natural progression of economic development from clean agrarian 
economies to polluCng industries to clean service economies. 

2. Advanced economies exporCng their polluCon to less developed 
countries: polluCon heaven hypothesis 

3. The internalizaCon of externaliCes requires relaCvely advanced and 
democraCc insCtuCons for collecCve decision‐making. 
4. Below a threshold level of polluCon only the dirCest technologies will 
be used. 
5. Decreasing costs in polluCon abatement. 

6. Demand for environmental quality is linked to income level 
 Any theory of the EKC requires some force to eventually more than fully offset the 

scale effect of growth.  In the income‐effect explanaCon it is primarily a technique effect 
that does this.  At low incomes, polluCon iniCally rises with growth because increased 
consumpCon is valued highly relaCve to environmental quality.  As income rises, the 
willingness to pay for environmental quality rises, and increasingly large sacrifices in 
consumpCon are made to provide great environmental benefits. 

Theroethical hypothesis : explana:on of EKC 

Theorethical analyses 
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1 .Scale effect, composition effect, technical effect  (Grossman and Krueger, 
1991) 

Theoretical analyses 

Specific empirical evidence shows that the composition effect (size of the 
manufacturing sector) remains small and that technological progress (energy 
intensity of GDP) is much more important for the downturn of emissions 
See Cole, 2000; Millimet, 2003; Selden et al., 1999, de Bruyn, 1997. 

2. Increasing returns to scale in abatement 
Andreoni and Levinson (2001) : a larger economy can abate pollution at lower 
average costs 

3. Migration of polluting industries and international trade 
Copeland and Taylor (1994) 

4. The demand for environmental protection  (Thalman et al, 20045; Maradan, 
2005) 

5. Price shocks (energy price) : Unruh and Moomaw (1998)


General model  Munasinghe (1999) 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Munasinghe (1999) 


Meta-analysis of the EKC 

Empirical analysis of the results of empirical analysis on th EKC 

Data : results and the caracteristics of the Ekc studies 
- understand the reasons what contradictory results have been found 
- are the results depedning on the empricial models used, the data, the 
countries examined, the quality of the study 

Limits: 
Publication bias: test and data collection 
Heterogeneity among studies: are we examining fruits or only apples? 
independence of results : observations may be clustered (a few groups of 
similar studies)  
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TOTAL:  286 Observations 

1. Database: data collection and 
classification 

Biais de publication et littérature grise 2.  What to explain? Selection of the 
effect size measures 

a) Forme de la relation 
b) Valeur du revenu seuil 
Pondération: significativité des résultats 

3. Select explanotory variable : test the 
theorethical hypothesis 

4. Run the empirical model 

Meta-analysis of the EKC : How to procees 

Database : primary studies selection 

1) Title, abstract, keywords  
Empirical studies on the relationship between 

economic affluences and environmental quality 

2) Existence of results 
Satisfactory statistical details 

3) Detailed reading 
Selection criteria 

NO 

NO 

NO 

Excluded 
studies 

YES 

YES 

Unavailable work 

YES 

Included studies 
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Database : primary studies selection 

Effect size measure : explained variables 

Shape of the pollution–income path 

4 categories (based only on the statistically significant income parameters, for 
an EKC, the ITP has to lie inside the income range considered by the study) : 

I. The observation confirms the existence of an EKC. 

II. The observation does not lead to an EKC but a monotonically decreasing 
relationship between pollution and income per capita (monotonically decreasing 
environmental quality). 

III. The observation does not lead to an EKC but a monotonically increasing 
relationship between pollution and income per capita (monotonically increasing 
environmental quality). 

IV. The observation does not lead to an EKC and no other statistically significant 
relationship is observed (the pollution income path is flat). 
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Effect size measure : explained variables 

Shape of the pollution–income path 

Effect size measure : explained variables 

Income turning point 

1. In 1985 USD 

2. Calculated by differentiation 

3. When no income turning point can be calculated, the observation is described 
as either positive, negative or flat 

4. When possible the statistical significance of the ITP is determined 



2/03/11 

16 

Effect size measure : explained variables 
Income turning point by pollutant categories 

Explanatory variables 

Choice of explanatory variables: graps the difference between the 
primary studies 

-  Empirical methodology and model 

-  Sample size and composition, type of data used 

-  Pollution examined 

-  Publication outcome 
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Explanatory variables 

sampling variables : 
sample size (size)  
source of the income data used (pwt) 
composition of the sample (dvp and ldvp) 

Explanatory variables : méthodological variables 
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Explanatory variables : publication 

The likelihood of sampling a study may be correlated with the result it 
contains = selection bias :  

•  restrictive sampling over time within a country or a language  
•  focus on a specific theoretical or modeling approach 
•  well-known published (and easily accessible) studies present a 

biased sample of what has been found by researchers. 

Yij : effect size (relationship or ITP) 

ci : sampling and data characteristics 

mi : methodological characteristics 

mi : pollution characteristics 

ei : error terms, unexplained part of the relationship 

Empirical model 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Modelling approach 

Weighting observation: according to the statistical significance of each 
observations (results of primary studies) 

Proxy : sample size of the primary studies /statistical significance of coefficients 

Discrete 
choice 
mul:nomial 
logit model 
(ML) 
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Weighted 
Least Square 

Weighted 
Tobit 
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NESTED LOGIT MODEL 

The ML, WLS and WT models are unfortunately limited: 

• The multinomial logit model just examines the shape of the pollution-
income path and does not offer evidence on the value of the ITPs.  
• The weighted least squares and weighted tobit models focus on the value 
of the ITPs. However, as monotonically increasing and decreasing 
relationships are included, they don’t allow us to formulate conclusions on 
the variation of ITPs when a well-defined EKC is found.  

We rather would like to know, on the one hand, which elements favor the 
apparition of the EKC and, on the other hand, what influences the value of 
the ITP when the EKC exists.  

NESTED LOGIT MODEL 
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NESTED 
LOGIT 
MODEL 

What are the main determinants of the pollution-Income path? 

Pollutants 
Polluants globaux vs locaux Units of measurement of pollution 

Sample composition 

Additionnal variables considered (with GDP per capita) 

Publication:  published studies are less likely to conclude 
to an EKC 

Results 



2/03/11 

23 

•  No systematic and universal pollution-income path 
•  Pollutants categories matters 
•  The context seems to be important (… values are contingent) 
•  No analysis explains with precision why EKC did sometimes appear 

(legislation, price shock, sectoral change, technological change) 
•  A possible hypothesis links education (human capital), income, 

environmental information to better environmental quality. The 
previous elements may be linked to a technological opportunity.  

•  ITP may not be predicted.  
•  No strategy (public policy) maybe based on the EKC. 

Conclusion 

Theorethical model of growth, human capital and environmental quality 
(endogeneous growth model, Lucas type) 

Data: new data, control their origin (some regress contructed data) 

Test with time series analysis, country specific analysis 

Conclusion 


