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NATURAL RESOURCE ECONOMICS 

Week 3 

Models of resource management 

Gábor Ungvári  

Lecture outline 

• Models of efficient intertemporal resource allocation mechanisms 

• Is it possible to incorporate the approach of ‘natural capital’ into our models? 

Periodical allocation is the key  

issue of resource-management 

• For depletables, the extraction curve of quantity – cost is of importance 

• For renewables, the question of appropriation/extraction scale is expanded with the 

issues of: 

– Storability (energy production), and 

– the effects of the renewing cycle on the foundations of the ecological system. 

• The basic approach is, however, similar: decisions are made in the present based 

on the current outlook on values. (The question behind discounting: Is it justifiable 

that we consume more, than future generations?) 

• Clarifying ownership rights improves the prospect of the (preservation) effective 

usage of resources. 
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Allocation between efficient 

and sustainable periods   

 Periodical allocation incurs costs in 

the present that are conditioned by 

calculations of future scarcity. 

 Marginal net benefits are constant 

in each period. 

 Assuming the constancy of the 

demand curve, the nominal value of 

costs relating to consumption benefits 

increases. 

 The level of consumption is varied 

in each period. 

 If expanded to N-period, what would 

the cost-quantity curve look like? 

Effective allocation between periods  

and the criterion of sustainability 

 It is always possible to define – 

with the given discount rate and 

the rise of the demand-curve – the 

ratio, in which case the P2 period 

can be compensated by investing 

the accelerated usage. 

 With the criterions of the utilization 

of the P1 user surplus, the value-
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differences relating to the discount 

rate can be exceeded. 

Typical approaches 

to resource-management 

 Depletable – energy-type 

 Depletable – recyclable 

 Renewable usage – private with restricted access and slow feedback in natural 

capital changes – e.g. comestibles – resulting in negative indirect eco-system 

effects 

 Renewable usage – private with wide access and slow feedback in natural capital 

changes – e.g. forests – resulting in positive indirect eco-system effects 

 Renewable usage – publicly accessible with “quick” feedback – fish population, 

fishing – external effects? 

 Renewable, varied access with varied duration in feedback – water 

 Questions of allocation within and between periods 

 Capital-oriented or profit-oriented? 

 What are the conditions of effective resource-management?  

Fishing as an example 

– sustainable yield 

 The appearance of environmental 

problems explain inappropriate 

value-definition in the case of 

non-tradable resources, however 

fundamental problems are also 

present in the case of managing 

tradable, renewable “interactive” 

resources. 

 The future quantity of the resource 

depends on the yield of T1 period which conditions renewal. 
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 The curve of the size and the growth-rate of the population is variable – not constant – e.g. 

due to the reduction of accessibility to resources that are needed for growth. 

 S¯ is natural equilibrium – the external conditions are stable, or the necessary resources 

are reproduced on the same level. Stable equilibrium point. 

 Change in S¯ takes time, the maximum growth corresponding to any given size manifests 

on a trial and error basis, oscillating around the curve.  

 The yield is sustainable, if it is equal with the level of growth conditioned by the given 

quantity. The sustainability curve has a maximum. 

Efficient sustainable yield with 

and without discount rate 

 Changing figure! X-axis: Instead 

of quantity – fishing effort. Y-axis: 

the benefits and costs of the fishing 

effort. The shape of the curve follows 

from the relationships depicted on 

Figure 14.1. In these two figures, the 

direction of the shift resulting from 

fishing is reversed on the x-axis. 

 The difference between the static 

(Ee) equilibrium and the maximum 

sustainable yield (Em) –  

 Static equilibrium (Ee) – the maximum is the net profit – the marginal cost of the effort is 

equal with the marginal use of income – any additional effort would only produce a lower 

result. 

 Em is a unique case, if the marginal cost of the effort is zero. 

 The static sustainable yield is always lower, than the maximum sustainable yield, the 

difference depends on the discount rates. 
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Problems of resource-management 

 Externalities within and between periods 

 The effects of ownership rights allotments on resource-allocation 

 How will the scarcity rent be affected?   

 Comparing the market of privately 

owned and publicly accessible lobster 

populations 

 Hypothesis: higher cost and reduced 

ratio of catch/population in the case of 

privately owned, longer season in the 

case of publicly accessible 

populations. 

 Governmental policies for regulation 

 Increasing costs – with the intention of targeting the maximum sustainable 

quantity – prohibition on effective technologies, restriction on periods and 

regions – this does not decrease the interest in increasing own share – the 

net benefit is lost by transforming into cost.   

 Taxing fishing efforts changes the 

cost function more advantageously, 

however, it generates transfer  

instead of cost – nationalization of 

the net benefit. 
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 Individual transferable rights 

– Apply to the level of profit (quantity of caught fish/breed) 

– The maximum quantity of entitlements need to be equal with the effective 

quantity (Ee?) 

– The entitlements can be unrestrictedly distributed among the participants 

(fishermen) 

 Who is defined as a member of the community?  

 What is the ordering principle of the first allocation? Auction, historical rights? What 

is the duration? 

 Viability of execution 

The character of natural capital 

 The concepts of succession and climate-maximum (climax) 

 The growth rate of retarded succession is the greatest, but the benefit of high 

growth at one of the usufructs has the opportunity cost: low level of usufructs 

volumens of the other ones (the local ecosystem as a whole) see e.g. forests, 

concept of climax 

 The intensity of internal cycles 

correlates to the complexity and 

volume of usufruct. 

 Growth as standard limitation – the 

intensity of a system’s internal 

cycles is fundamentally important. 

 Does the exploited usufruct have 

an impact on the basis usufruct 

instances?   
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Exploring the relationship between well-being  

and ecological performance 

Costanza’s assumption 

Summarising the economic examinations relevant to natural resources, ordered by  

types of ecological systems (biomes) and services. 

The specific values relating to the given area change in conjunction with the ecological 

system’s level of water-usage.   

Costanza et al: The Value of ecosystem services: putting the issues in perspective. In 

Ecological Economics 25(1998) 67–72.  
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Generalisation 

 The effects on well-being and the volume of eco-system – Costanza 

 MEA – basic 

processes 

 Water serves as  

the indicator to  

appraise the  

change, more 

precisely, 

fluctuation can  

be tracked by 

examining the  

variation in  

water-retention! 

The allocation of land 

 Typical usage, distance to centre 

 Location, costs incurred by 

commute (in terms of time) 

 With the change of transportation 

and agriculture technologies, the 

ratio of cost-benefit is changing 

too. 

 The changing technology and 

income is present in residential 

development, and the revaluation 

of natural environment explains 

the leap in expansion. 

 The rest remains in the natural status of the land (wilderness). 

www.maweb.org Consequences of Ecosystem Change for 

Human Well-being

www.maweb.org Consequences of Ecosystem Change for 

Human Well-being
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 A wide range of potential regulatory measures, but the indirect effects of 

regulations in other sectors are also significant e.g. costs / benefit-systems of 

transportation affect residential development (two conflicting environmental 

factors). 

The questionable efficacy of the allocation 

of land-use/conversations 

 The user value of the regions is not only conditioned by their distance from the 

centres, but the patterns of individual usage also influences the rating of each 

region. 

 Usage resulting in conflict – establishment of functional zones  

 NIMBY phenomenon – Will there be compensation? Is it possible to reach 

agreement? 

 Since the eco-system services are “consumable” locally, evolution into a one-

dimensional pattern beyond a threshold value  results in a decreasing value of 

communally used social effects. 

 How can regulations aimed at maintaining communal well-being be negotiated and 

implemented?  

 


