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THE LIMITS TO GROWTH, Donella H. Meadows, Dennis L. 
Meadows, Jorgen Randers, William W. Behrens III.

The earth's interlocking resources- the global system of 
nature in which we all live- probably cannot support 
present rates of economic and population growth much 
beyond the year 2100, if that long, even with advanced 
technology. In the summer of 1970, an international 
team of researchers at the Massachusetts Institute of 
Technology began a study of the implications of 
continued worldwide growth. 
They examined the five basic facts that determine and, 
in their interactions, ultimately limit growth on this 
planet- population increase, agricultural production, 
nonrenewable resource depletion, industrial output, 
and pollution generation. 

The MIT team fed data on these five factors into a global 
computer model and then tested the behavior of the 
model under several sets of assumptions to determine 
alternative patters for mankind's future. 

Man can create a society in which he can live 
indefinitely on earth if he imposes limits on himself 
and his productions of material goods to achieve a 
state of global equilibrium with population and 
production in carefully selected balance. 



















Figure 2. Climatic response time series from 1979 to the present. Rates shown in 
panels are the decadal change rates for the entire ranges of the time series. These 
rates are in percentage terms, except for the interval variables (d, f, g, h, i, m), where 
additive changes are reported instead. For ocean acidity (pH), the percentage rate is 
based on the change in hydrogen ion activity,     (where lower pH values represent 
greater acidity). Annual data are shown using gray points. Black lines are local 
regression smooth trend lines.. 



Natural capital as a fundamental role in determining a country's economic 
output and social well-being — providing resources and services, and 
absorbing emissions and wastes.

Natural capital is the most fundamental form of capital since it provides 
the basic conditions for human existence, delivering food, clean water and 
air, and essential resources. 

A nation's wealth is grounded in 4 core stocks of 
capital:

1 - manufactured capital (e.g. machines and 
buildings);

2 - human capital (e.g. people, their skills and 
knowledge);

3 - social capital (e.g. trust, norms and 
institutions):

4 - natural capital (e.g. minerals and ecosystem 
services):

Natural Capital 





Natural ecosystems are sustainable:

1. They have the ability to maintain the 
processes and functions without 
interruption, weakening, or loss of value 
indefinitely;

2. Artificial ecosystems are usually not 
sustainable, they require the input of 
energy to maintain the processes;

Natural capital comprises 2 components:

1. Abiotic natural capital (e.g. fossil fuels, 
minerals, metals) and abiotic flows (e.g. 
wind and solar energy).

2. Biotic natural capital or ecosystem capital 
consists of ecosystems.

Natural Ecosystems

Artificial Ecosystems







Ecosystem services 
rely on biodiversity

Maintaining biodiversity is 
essential to the supply of 
ecosystem services, as well as 
their health and resilience

Linking biodiversity to ecosystem functioning

Cardinale et al. 2012
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• Nature and its vital contributions to people, which 
together embody biodiversity and ecosystem functions 
and services, are deteriorating worldwide.

• Nature underpins quality of life by providing basic life 
support for humanity (regulating), as well as material 
goods (material) and spiritual inspiration (non-
material).

• Most of nature’s contributions to people (NCP) are co-
produced by biophysical processes and ecological 
interactions with anthropogenic assets such as 
knowledge, infrastructure, financial capital, technology 
and the institutions that mediate. 



• Many of nature’s contributions to people are 
essential for human health and their decline thus 
threatens a good quality of life 

• Most of nature’s contributions are not fully 
replaceable, yet some contributions of nature are 
irreplaceable 

• Humanity is a dominant global influence on life on 
earth, and has caused natural terrestrial, 
freshwater and marine ecosystems to decline 

• The global rate of species extinction is already at 
least tens to hundreds of times higher than the 
average rate over the past 10 million years and is 
accelerating


