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Summary 
 
This chapter is concerned with the endogenous growth literature that emerged in the 
1980s and its expected new lights on the sustainable development issue. By stressing the 
role of investment decisions and public policy on long-run growth, this literature has 
enlarged research areas in this field, as well as new important findings. However, by 
hinging upon the optimal growth framework, the latter does not result in a renewed 
definition of sustainability. The latter being rooted in a utility-based criterion, still 
assumes input substitutability. This means that endogenous growth does not propose 
new insights about the critical valuation issue of environmental functions. The 
remainder of this chapter is organized as follows. After having sorted out the basic 
concepts and characteristics in modeling the interaction between endogenous growth 
and the notion of sustainability, we will put forward a generic model of endogenous 
growth including environmental quality. Then, we will survey the different payoffs and 
long-run growth effects linked to diverse growth equations and environmental policies. 
Eventually, we will discuss a few analytical limits linked to endogenous growth with 
regard to the sustainability issue. 
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1. Introduction 
 
Although the notion of sustainable development already existed in the 1970s, one had to 
wait until 1987 and the publication of the Bruntland report for the concept to come to 
the top of the international and domestic policy agendas. The latter implies some 
intergenerational responsibilities as well as the imbedding concept of needs, which is 
one of the most complex issue in economics. Accordingly, it is necessary to narrow the 
definition of sustainable development to refer to an economy, in which future growth is 
not compromised by that of the present. 
 
This chapter is concerned with the interaction of economic growth, economic policies 
and the natural environment, assuming that sustainable development has a 
multidimensional character (economic, social and ecological) which one finds in the 
exploration of growth-environment relationships. This observation means that 
sustainable development cannot be evoked without relating it to a fundamental force, 
being technical change, which drives economic growth in the long-run. Furthermore, 
sustainable development poses the problem of defining the orientation of technical 
change in order to achieve, in a more or less near future, a development path in 
accordance with biophysical regulations. 
 
In this respect, the mid-1980s have seen the renewed interest in the growth literature 
stressing the role played by technical change as well as its determinants. Instead of 
relegating technical change entirely to an unexplained residual, the new growth 
literature considers it as a new production factor, whether this be called learning, 
Research and Development expenditures (R&D) or human capital, no longer subject to 
diminishing returns. The resulting so-called endogenous character of growth results 
from the assumption that the level of innovative activity induced by the accumulation of 
a knowledge-based capital, is now derived from economic incentives.  
 
The long-run rate of growth thus becomes dependent of rational investment decisions, 
while being still affected by changes in preferences and policy. At this point, another 
important property of the new theory of endogenous growth that is very different from 
the previously prevailing one, is in its analysis of the long-run effects of public policy. 
The latter predicts that any policy which affects the accumulation of the technical 
knowledge-based capital may indeed have some substantial impacts on long-run 
growth. This means that public policy may make economic incentives to converge 
towards some target-driven growth paths. Accordingly, one could easily conceive of 
this recent endogenous growth literature, to shed a new light on the study of the trade-
off between economic growth and the environment, as well as on the role of 
environmental policy to implement some so-called win-win or double dividend 
strategies. 
 
The remainder of this chapter is organized as follows. Section 2 puts forward a generic 
model with environmental quality. Section 3 compares the different payoffs and long-
run growth effects linked to diverse growth equations and environmental policies. 
Section 4 discusses a few analytical limits linked to endogenous growth with regard to 
the sustainability issue. 
 



UNESCO – 
EOLS

S

SAMPLE
 C

HAPTERS

PRINCIPLES OF SUSTAINABLE DEVELOPMENT - Vol. III – Endogenous Growth and Sustainable Development: A Critical 
Assessment - P. Schembri 
 

©Encyclopedia of Life Support Systems (EOLSS) 

2. Endogenous Growth and Sustainability 
 
No doubt that the endogenous growth theory has accomplished an intellectual tour de 
force by introducing the accumulation of technical knowledge as the main source of 
long-run growth, while maintaining substantial rationality and intertemporal equilibrium 
assumptions. Also, it is not surprising that sustainable development remains defined in 
terms of a comparison between utility levels of different generations, with reference to 
the traditional prevailing theory of optimal growth. According to the latter, the link 
between growth and development expresses the one between the non decreasing 
consumption over time and the non-decreasing utility for an assumed representative 
infinitely lived individual, treated as a representative dynasty. Economic growth thus 
becomes a perquisite for development, the last condition for social welfare. As a general 
idea, sustainable development means development that takes into account both the 
welfare of current and future generations, while considering the opportunities for 
technological substitution between the different sorts of capital goods and the 
constraints imposed by the ecological concerns. In this perspective, sustainability 
includes a utility-based definition through a comprehensively defined welfare, and a 
technology-based one, through the critical issue of substitutability between the different 
so-called forms of capital, that is also called weak sustainability. 
 
2.1 The Environment as a Renewable Natural Resource 
 
Contrary to the traditional optimal growth model, the endogenous growth ones imply a 
more autonomous treatment of the environmental asset: sustainable development must 
make social welfare optimal through increasing consumption of economic goods and 
ecological amenities, without irreversibly diminishing environmental asset endowments 
over time. For any renewable environmental asset, sustainability means therefore that 
natural capital can be exploited and pollution emitted at rates, which cannot be more 
than equal to the assimilative capacity of the environment. The environment is modeled 
as a renewable resource, which increases through natural regeneration processes fed by 
ecosystems’ services and solar energy inflow. This resource is treated as a specific form 
of capital, called natural capital, whose functions enters economic production as an 
input and economic consumption as an amenity. The latter appears as an indicator of 
environmental quality, which is a primary support for human welfare and for 
sustainable economic activity. 
 
Formally, the economy’s endowment in natural capital is defined with regard to the 
difference between a socially tolerable ecological damage, P and the observed one, 
 

: orP E P P E P= − = −  
 
whether this damage results in the exhaustion of natural resources or in pollution. 
Moreover, a fixed fraction, μ, of this damage is assimilated by the environment. Finally, 
a flow of damage denotes the rate at which the natural capital is used in production 
and/or consumption activities. As a result, the level of ecological damage evolves over 
time according to Eq. (1): 
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P R Pμ= −       (1) 
 
The corresponding accumulation process of natural capital results in: 
 

( ) ( ) ( ), , 0E R E t P E R A E Rμ= Γ = − − = − ≥   (2) 
 
The stock of natural capital has the ability to renew itself: the rate of renewal is given by 
the so-called assimilative capacity function A(E). Both extraction of natural resources (E 
acting as a source) and the disposal of wastes (E acting as a sink) are captured by R, 
since these activities reduce the stock of available natural capital. We assume that the 
renewal function is bounded above − ∃a: A(E) = 0, ∀E ≥ a −, and beyond by 
supposing that A may exhibit a threshold effect – ∃h: A(E) = 0, ∀E ≥ h. This 
threshold effect induces an asymptotical bound on technical substitution possibilities 
between the economic assets and the ecological ones in the economy. This assumption 
acknowledges the fact that ecosystems are locally stable for given stocks of biophysical 
resources and become unstable when these stocks go below some critical thresholds. 
The presence of these stocks requires then a certain degree of complementarity with the 
existing magnitudes. Moreover, it limits the reversibility of investments for ecological 
preservation. The function is strictly concave for E ≥ h; AE = μ>0. It may be 
decreasing for E E> ; μ<0. This means that regeneration processes feature decreasing 
returns on natural capital, since the higher the stock, the more difficult the latter can be 
regenerated. Eventually, it is assumed that there is an absolute limit to the amount of 
natural capital that can be accumulated. This implies that the environment may 
assimilate a constant flow of ecological damage only if the latter equals the growth rate 
of natural capital, that is A(E)=R. 

 

 
 

Figure 1 The Environment as a Renewable Resource 
 

The mobile for ecological preservation leads us to focus on the alternative sources of 
economic growth, since investment in new technologies is not directly influenced by the 
evolution of the environment. This last point is very important for it underlines that the 
endogenous growth theory tends to preserve the criterion of weak sustainability—the 
one that suggests that it is theoretically possible to maintain or even raise the economic 
value of the environment, while the latter is exploited at a positive rate. 
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