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Abstract 

Limits to growth and Limitless growth are 

two opposing paradigms. Earth summit 1992 has 

synthesized these two opposing paradigms through 

the concept of sustainable development and 

assured us about „our common future‟ - sustainable 

future which assures us at least: Sustained total 

utility for all and intergenerational equity. Thus 

sustainable growth is inevitable for inclusive 

growth. This paper discusses the concept of 

sustainable development and related concept of 

sustainability. It also deals with the constraints as 

well operational issues in  the context of individual 

country and guiding principles for planning, 

programming and implementation of sustainable 

development programs. Obviously these principles 

can be meaningfully employed in economic growth 

model for Indian economy for Sustainable future.  

Keywords: Sustainable development (SD), Weak 

and very weak sustainability (WS & VWS), Strong 

and very strong sustainability (SS &VSS), 

Operational principles for sustainable 

development planning. 

I. INTRODUCTION 

Concern for sustainable future came into 

lime-light primarily due to following two reports: a 

Club of Rome‟s report on Limits to Growth 

(Medows 1972) and Brudentland commission‟s 

report on Our Common Future (World Commission 

on Environment and Development 1987). Club of 

Rome report has visualised that a deliberate policy  

 

of limiting economic growth can save our planet 

from doomsday which is round the corner 

sometime within the next 100 years. Brudentland 

commission report, optimistic one, has shown that 

our common future is safe only through adoption of 

sustainable development as a policy goal. These 

two reports have prompted debate on issues like 

what is sustainability? What is to be sustained over 

time? Is the very concept of sustainable 

development well defined and operationally viable? 

If this is not the case, obviously the task of 

planning and programming of sustainable 

development will provide multiple economic 

growth models sustaining different sustainable 

target variables. This paper is humbly attempting to 

briefly survey literature related to above mentioned 

concepts of sustainability and sustainable 

development and related issues. Section I of this 

paper is showing that not only in the literature of 

other natural sciences like physics, ecological 

science, environmental science and natural resource 

management science but also classical and neo 

classical economics have also shown the concern 

for sustainable future. Section II deals with the 

different concepts of sustainability and sustainable 

development, while Section III examines the 

sustainable development planning related 

constraints and operational issues as well guiding 

principles for sustainable development planning for 

an individual country. 
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Section I: Concern for Sustainable Future   

Robert Malthus (1798) in his classics – An 

Essay on the Principle of Population - has shown 

the inevitable consequences of population growth 

when a country has fixed endowment of land 

resources. Implicitly he had in his mind the very 

concept of earth‟s “Carrying Capacity” which 

limits the growth of population beyond the point. In 

this context, some considers that the report of Club 

of Rome is a dramatic reappearance of the Malthus 

Theory in some different form. And hence the 

concept of limits to Growth is as old as Malthus 

theory of population. And since then the concepts 

like sustainability and sustainable development 

were implicitly there in the economic literature.  

Kenneth Boulding‟s path breaking essay: 

The Economics of the Coming Spaceship Earth 

published in 1966 has revolutionized the 

conventional approach to economy – environment 

relationship. He has shown that there are limits to 

growth and hence time has come to recognise the 

earth as Spaceship rather than Cowboy Economy 

(Boulding Kenneth 1966). Nicholos Georgescu 

Roegen (1971, 1976 and 1986) not only reiterated 

idea of limits to growth but also articulated it in a 

scientific manner integrating natural sciences like 

physics, ecology and as well economics. Through 

laws of thermodynamics and especially with the 

help of Entropy law, the second law of 

thermodynamics, he has shown that economic 

growth cannot be sustained over time. Herman 

Daly (1991a,b,c. and 1996), being ecologist has 

scientific way of looking at process of economic 

growth: He has shown that neither entropy law nor 

ecological principles allow limitless economic 

growth. The works of Robert Solow (1974,1986) 

and Hartwick J M (1977, 1978a,b) on the  

intergenerational equity and management of natural 

capital were all about sustainability and sustainable 

development. Thus, prior to Brudentland 

commission‟s report, there were significant 

precursors related to sustainability of economic 

growth over time. However, a few were pessimistic 

by nature as they were based on a “false 

dichotomy” between economic growth and the 

environment. Brudentland commission‟s approach 

to the issue is optimistic one as it assumes that 

relation between economic growth and 

environment is by and large complimentary. This 

has been reflected in World Bank‟s approach to 

economic development and environmental 

relationship: “Economic development and sound 

environmental management are complementary 

aspects of the same agenda. Without adequate 

environmental protection, development will be 

undermined; without development environmental 

protection will fail.” (World Bank 1992:25). In this 

context, sustainable development is not a day 

dream but operationally viable policy goal.  

Section II: Concepts of Sustainability and 

Sustainable Development  

According to Brudentland commission: 

“Sustainable development is development that 

meets the needs of the present without 

compromising the ability of future generations to 

meet their own needs. It contains within it two key 

concepts:  

 The concept of 'needs', in particular the 

essential needs of the world's poor, to which 

overriding priority should be given. 

 The idea of limitations imposed by the state of 

technology and social organization on the 

environment's ability to meet present and 

future needs.” (World Commission on 

Environment and Development 1987, Chapter 

2: para 1). In this case, sustainable 

development has to sustain the essential needs 

of mankind over time, especially of world‟s 

poor, taking care of intra and inter 

generational equity as well environment‟s 
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ability. Thus sustainable development 

recognises: the finite reserves of non-

renewable resources, the limits of natural   life-

supporting systems (ecosystems), the 

interactions between environmental, social, 

and economic outcomes and the well-being of 

both current and future generations. 

(Parliamentary Commissioner for the 

Environment 2002:6). In this context, 

sustainable development implies 

environmental sustainability, social 

sustainability and economic sustainability 

simultaneously. This leads us to exploring 

meaningful concept of sustainability.  

May be Brudebtland commission‟s 

definition of sustainable development be fairly 

broad, general, holistic and attractive but not 

workable and giving overriding priority to abject 

poverty rather than environment. However it has 

attempted to synthesize the opposing paradigms: 

Limits to Growth and Limitless Growth. It has 

shown pathway to creating sustainable future for 

mankind. The commission‟s report does not 

prescribe a fixed state of harmony (Daly, H.E. 

1991a and 1977), or foreclose economic growth 

(Medows D H et al. 1972). Rather, the idea of 

sustainable development leads beyond the 

traditional, ecologically based conception of 

physical sustainability to the social and economic 

context of development (Adams, 1990 and Werner 

Hediger, 2004:2). Daly has implicitly shown that 

sustainable development is, by and large, a case of 

constrained maximisation of economic growth with 

side condition of ecological-environmental 

sustainability and therefore a workable policy goal. 

(Daly H E 1990 and 1991c). 

Conceptual Issues 

Concept of Sustainability and Its Variants 

Concept of sustainability stems from the 

concept of sustainable development. As the concept 

of sustainable development has no universally 

accepted definition, the concept of sustainability 

has no very precise and universally acceptable 

definition. (Hopwood Bill et al 2005 and UNESCO 

2005).   

Concept of sustainability originated from 

where is also debatable. Ecologists and 

Environmentalists like Charles Kolstad (2000) and 

Robert Castanza (1991) are of the opinion that the 

origin of concept of sustainability is in Ecology not 

in Economics. According to Herman Daly the 

concept of sustainability is by no means new in 

economics, although the word is. (Daly H E 

1991c). The value of sustainability is so basic that 

it is usually tacitly assumed in our economic 

thinking. Sustainability is built into the very 

concept of income as defined by J R Hicks 

(1946:172). Hicks defined income as the maximum 

amount that a person or a nation could consume 

over some time and still well off at the end of the 

period as at the beginning. In this case, income 

equals maximum sustainable consumption.  

The neo-classical growth theories, 

especially the contributions of Robert Solow and 

John Hartwick, were concerned with the 

intertemporal optimal allocation of scare and 

depleting natural resources or intergenerational 

economic efficiency of a given stock of natural and 

man-made capital. They are, also defining 

sustainability as “non-declining” phenomenon and 

sustainable development as “non-declining given 

maximum consumption level over time.” (Solow, 

R.M. 1974 and 1986; Hartwick, J.M. 1977 and 

1978a,b). 

In general, sustainability is the ability of 

the system to continue a defined behaviour 

indefinitely. But in economics, the sustainability 

means a none-declining trend in specific economic 

target-variable. The target-variable depends on the 

specific concept of sustainability: It may be total 
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utility or total income or per capita consumption or 

welfare potential of an economy or economy‟s 

generalized   productive capacity etc. The concept 

of sustainability is multidimensional or has 

multiple aspects: environmental aspect, social 

aspect and economic aspect. Therefore a more 

comprehensive definition of sustainability is 

simultaneous sustainability in the three domains 

viz. environmental, economic, and social domains.  

The sustainability depends on the 

maintenance of the capital stock. So an important 

issue is whether it is the total stock of capital that 

must be maintained, with substitution allowed 

between the different capital forms, or whether 

certain components of capital, in particular natural 

capital, are non-substitutable, i.e. they contribute to 

welfare in a unique way that cannot be replicated 

by another capital stock (Ekins et al., 2003:167 and 

Turner R K 1993). Therefore the concepts of weak 

and strong sustainability are defined in terms of 

maintaining the specific type of capital. 

Weak and Strong Sustainability Paradigms 

„The theoretical foundation of the weak 

sustainability paradigm is in the neoclassical theory 

of economic growth and capital accumulation and 

its extension to include non-renewable resources 

(Solow, 1974, 1986; Hartwick, 1977, 1978a). The 

paradigm of strong sustainability is grounded on 

the thermodynamic foundation of a steady-state 

economy (Daly, 1972, 1974, 1977 and Hediger W 

2004:2). 

Paul Ekins et al (2003) with the help of 

Turner‟s (1993) contribution very briefly 

differentiate the different concepts of sustainability 

as under: Turner identifies four different kinds of 

sustainability, ranging from very weak, which 

assumes complete substitutability among different 

types of capital, to very strong, which assumes no 

substitutability so that all natural capital must be 

conserved. Very strong sustainability has been 

called „absurdly strong sustainability‟ (Daly, 1995) 

in order to dismiss it from practical consideration. 

So far sustainability is differentiated in terms of 

specific type of total capital requirement. It can 

also be distinguished in terms of different target 

variables as under: 

 Very weak sustainability (VWS) is 

characterized by constant per capita 

consumption; 

 Weak sustainability (WS) is characterized by 

some non-decreasing social welfare; 

 Strong sustainability (SS) is characterized by 

constant environmental quality; 

 Very strong sustainability (VSS) is 

characterized by a set of stationary-state 

conditions. (Hediger W. 2004:6) 

Weak and strong sustainability are often 

regarded as opposing paradigms. This is mainly a 

consequence of different ethical and philosophical 

perspectives, different axiomatic foundations of the 

models that are used, and different constraints that 

are either made explicit or implicit. (Hediger 

Werner 2004:1). As such economic sustainability is 

a case of constrained optimisation and side 

condition is environmental - ecological 

sustainability. And that will assure sustainable 

development. (Pearce David and Atkinson G D 

1993; and Daly 1972 and 1991a).     

Section III Constraints and Operational Issues 

Constraints Related to Global Commons 

„There‟s no such thing as free lunch‟, 

phrase popularised by Nobel Laureate economist 

Milton Friedman (Milton Friedman 1977) is very 

true in the context of trade-off between increasing 

consumerism and environmental quality. The cost 

of increasing consumerism, especially in developed 

world, is obvious: Accelerating environmental 

degradation, depleting Ozone layer, green house 

gases induced global warming, water scarcity, 

deforestation-desertification and climate change 
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induced devastating natural calamities on 

increasing scale etc. These are top priority 

environmental issues and unfortunately developed 

countries are reluctant in recognising seriousness of 

the issue and in many cases, they are not 

cooperating in this respect in desirable manner. 

Effective management of “Global Commons” 

requires global level planning and governance and 

individual countries have to honour the specified 

rules of game prescribed by global agencies. These 

are the constraints for individual countries that they 

have to account for while designing their own 

sustainable development programs. This also 

requires extra physical and financial resources 

which will constraint national, regional and local 

level planning for sustainable development at 

home. For effective adaptation and implementation 

of international conventions and agreements: on 

atmosphere, fresh water resources, hazardous 

substances, marine environment, nuclear safety and 

trans-boundary natural resource management - 

country will require special ministry at national and 

regional level governments‟ as well sound 

institutional framework to take care of people‟s 

awareness and their meaningful participation with 

respect to environmental and social sustainability.  

Operational Issues and Guiding Principles   

In the case of individual country, 

sustainable development planning related 

operational issues, by and large; depend on concept 

of sustainability a country prefers. Besides these 

operational issues is case specific: For example 

developed countries have to moderate their craze 

for consumerism, reluctance for international 

cooperation in managing global common and opt 

for eco-friendly industrialization. As against, 

developing countries top priority is to eradicate 

poverty via effectively realizing goals of post 2015 

development agenda - Sustainable Development 

Goals (Bates-Earner Nicole et al 2012). 

World Bank defines sustainable 

development as: “Sustainable development is 

development that lasts”. (World Bank 1992:34).  

This definition is based on Brudebtland 

Commission‟s concept of sustainable development. 

As World Bank has endorsed the Brudebtland 

Commission‟s definition of sustainable 

development, it‟s obvious that World Bank is for 

the concept of weak sustainability that is non-

declining utility or social welfare (Pezzey John 

1989, 1992a,b), or an economy‟s generalized 

productive capacity (Solow, 1986). In this 

circumstance the countries which are in need of 

World Bank aid have to honour this definition of 

sustainability and plan for their sustainable 

development programs accordingly. As we have 

noted developing countries‟ priority should be 

realisation of sustainable development goals by 

2030 as well have to care for serious environmental 

issues like water stress and water scarcity, 

deforestation and desertification etc. These are 

crucial operational issues for developing countries.  

For enhancing awareness among the 

people about the environmental issues and 

increasing their effective participation in managing 

the issues are very critical and this requires the very 

effective institutional network. To begin with 

reducing the consumption, reusing the products and 

recycling the consumed products are effective 

means to minimise the incidence of environmental 

degradation. So through appropriate policy 

measures this movement should be promoted. 

Bedsides, at national level the policies like 

environmental policy; natural resources 

management policy and pollution policy are to be 

made conducive to the sustainable development 

planning.  

H E Daly in his book Steady-State 

Economics (1991a,d), off-course in the context of 

strong sustainability, has suggested a few basic 
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guiding principles for sustainable development 

planning. As against inter-temporal economic 

efficiency or inter-generational optimal allocation 

of resources which are fundamental in economic 

thinking, for Daly the scale of macroeconomic 

activities is more relevant in sustainable economic 

development planning. So he has emphasised more 

on macroeconomic scale rather than inert-temporal 

economic efficiency in his set of guiding principles. 

Besides he has also suggested how to manage 

pollution and natural capital. He has revealed his 

faith in appropriate technology which is 

environment friendly and helping in increasing 

inputs efficiency. According to him these are 

fundamental principles and deserve careful 

consideration while planning for sustainable future 

(Daly and Cobb 1989 and Daly 1996). They are as 

under:    

 Limit the macroeconomic scale to that which is 

within the earth's carrying capacity. 

 Ensure that technological progress is 

efficiency-increasing rather than throughput 

increasing. 

 For renewable resources, harvesting rates 

should not exceed regeneration rates.  

 Non-renewable resources should be exploited 

no faster than the rate of creation of renewable 

substitutes.  

 Waste emissions should not exceed the 

assimilative capacities of the receiving 

environment, i.e. the mother earth. 

II. SUMMING UP 

Survey of the literature in economics 

shows that concern for sustainable future is as old 

as Malthus Theory population. Earth Summit 1992 

and Brudentland commission‟s report have revived 

the concern for our sustainable future.  Brudentland 

commission‟s definition of sustainable 

development is based on concept of weak 

sustainability. Section II discuses the concepts of 

sustainability and sustainable development, while 

last section considers the sustainable development 

related constraints and operational issues as well 

the guiding principles for sustainable development 

planning for an individual country. 
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