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Ecological Concept of Carrying Capacity 

Time 

P
o

p
u

la
ti

o
n

 



0 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

0 50 100 150 200 250 

P
o

p
u

la
ti

o
n

 

Generations 

Ecological Concept of Carrying Capacity 

Nt+1 = rNt 

r = 0.01 

r = 0.1 



Ecological Concept of Carrying Capacity 

dN/dt = rN (1-N/K) 

K = Carrying Capacity 

“The symbol K is called the carrying capacity because 
it is a measure of the amount of renewable resources 
in the environment in units of the number of 
organisms those resources can support.” 

Roughgarden J. 1979. Theory of Population Genetics and Evolutionary Ecology: An Introduction. MacMillan, New York. 612 pp. 



Ecological Concept of Carrying Capacity 

dN/dt = rN (1-N/K) 

If N << K then  N/K is ≈ 0 and N increases 

If N ≈ K then  N/K ≈ 1 and N is stable 

If N >> K then  (K-N)/K < 1 and N decreases 



Ecological Concept of Carrying Capacity 
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Ecological Concept of Carrying Capacity 
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Considerations of Human Ecological Carrying Capacity 

Global Human Population 
Estimates of Global 

Human Carrying Capacity 

Cohen J. 2005. Population Growth and Earth’s Human Carrying Capacity. Science 269(5222):341-346. 



Considerations of Human Ecological Carrying Capacity 
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Considerations of Human Ecological Carrying Capacity 

United Nations. 2004. World Population to 2300. 240 pp. 



Considerations of Human Ecological Carrying Capacity 

United Nations. 2004. World Population to 2300. 240 pp. 

“A fifth scenario is added by simply 
extending the constant-fertility scenario 
in the  2002 Revision, therefore holding 
total fertility indefinitely at its level in 
1995-2000. This scenario produces an 
unrealistic, and almost unimaginable 
world population of 134 trillion by 2300.” 
   Page 10 



Considerations of Human Ecological Carrying Capacity 
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Expansion of Carrying Capacity to the Human Context 

 For ourselves, we are concerned with much more 
than just the size of our population 

 

 Globally 
 UN Human Development Index 

 Economist Quality of Life Index 

 

 New Zealand 
 Treasury’s Living Standards Framework 

 Statistics NZ Sustainable Development Framework 

 Quality of Life Survey 

 



Expansion of Carrying Capacity to the Human Context 

 UN Human Development Index 

 

 

 

 

 

 

 

 

 Note:  HDI will depend on but does not explicitly  
  consider total human population size 

 
 

 

R.A. Dias et al. 2006. The limits of human development and the use of energy and natural resources. Energy Policy 34: 1026–1031. 



Expansion of Carrying Capacity to the Human Context 

R.A. Dias et al. 2006. The limits of human development and the use of energy and natural resources. Energy Policy 34: 1026–1031. 



Expansion of Carrying Capacity to the Human Context 

 The Economist Quality of Life Index (2005) 

The Economist Intelligence Unit. 2005. Quality-of-life Index. 

1. Material Wellbeing: GPD per Capita, PPP in $ 

2. Health: Life expectancy at birth, years 

3. Political Stability and Security  

4. Family Life: Divorce rate (per 1,000 
population), converted into index  from 1 (low 
to 5 (high) 

5. Community Life: Dummy variable; 1 = high 
rate of church attendance or trade-union 
membership; zero therwise. 

6. Climate and geography: Latitude, to 
distinguish between warmer and colder climes 

7. Job security: Unemployment rate 

8. Political freedom: Average of indices of 
political and civil liberties. 1 (completely free) 
to 7 (unfree) 

9. Gender equality: Ratio of average male and 
female earnings, latest available data. 



Expansion of Carrying Capacity to the Human Context 

New Zealand Treasury. 2011. Working Towards Higher Living Standards for New Zealanders. New Zealand Treasury Paper 11/02. 58 pp. 



Expansion of Carrying Capacity to the Human Context 

Statistics NZ. 2008. Measuring New Zealand’s Progress Using a Sustainable Development Approach. 157 pp. 



Expansion of Carrying Capacity to the Human Context 

Statistics NZ. 2008. Measuring New Zealand’s Progress Using a Sustainable Development Approach. 157 pp. 

    Meeting Needs:   How well do we live? 

    Fairness:    How well are resources 
    distributed? 

    Efficiency:    How efficiently are we 
    using our resources? 

    Preserving resources:  What are we leaving behind 
    for our children? 



Expansion of Carrying Capacity to the Human Context 

 Quality of Life Survey 2012 

 Health and wellbeing 

 Crime and safety 

 Community, culture and social networks 

 Council decision-making processes 

 Environment 

 Public Transport 

 Lifestyle – work and study 



Human Carrying Capacity of Kāpiti Coast District 

 Challenges 
 Council alignment with strong sustainability principle while 

being practical about definition and implementation 

 

 Linkages and interdependencies with broader regional, 
national and global systems 

 

 Current strongly reliance on non-renewable resources 

 

 Working Definition 

 

Andrew et al. 2011. Human Carrying Capacity Stage 1: Working Definition for KƗpiti Coast District Council. AECOM Report 11 pp. 



Human Carrying Capacity of Kāpiti Coast District 

 Identify important values in for sustainability in consultation 
with the community 
 

 Establish a list of indicators that could provide information 
about the state of these values 
 

 Perform an assessment for each indicator (resilience, links, 
community importance, monitoring, regulation, desired 
limits) 
 

 When this process is complete, evaluate potential to develop a 
composite indicator 
 

 Report all individual indicators separately 

Andrew & Rutledge .2011. Human Carrying Capacity Stage 2: Application of Concept to Kāpiti Coast District. AECOM Report. 



Reflections 

 Carrying capacity is a useful concept but has its 
limitations 
 

 When applied to humans, carrying capacity must be 
enhanced to include concepts of fairness, equity, justice, 
safety, belonging, satisfaction, well-being, quality of life, 
etc. 
 

 Sustainable human carrying capacity is therefore variable 
and depends on 
 Availability of renewable resources – hard limits 
 Behaviour and choices (i.e. lifestyles) – soft limits 
 Ingenuity, technology, and innovation – mediation of hard & soft 

 
 



Reflections 
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Kia ora 


