
Topic 1 Environment & Social Decision-making 

1. Whom do we care? 

2. Welfare school 

3. Efficiency 

4. Market failure 

Topic 2 The regulation of pollution 

1. Coase theorem 

2. Voluntary Measures 

3. Command and control (W4) 
Emission Limit 
Technology standard 

4. Market-based Instruments 
Tradeable permits 
Pigouvian taxes 

5. International Pollution and IEAs 

Topic 3 Appraising Projects & Policies 

1. Social Cost-Benefit Analysis 
CBA Decision Rules: 

Pareto Optimally 
The Hicks-Kaldor Criteria (potential Pareto) 

Problem: Time inconsistency – delay cost 
CBA & Externalities 
CBA & Sustainability 
Comparison of CBA & MCA 

2. Non-Market Valuation 
Production function 
Revealed preference 

Travel cost method 
The hedonic pricing method 

Stated Preference 
The contingent valuation (CV) method 
Choice experiments 

Topic 4 Natural Resources Management 

1. Renewable: Fish 
The biological model 

Harvesting 
Maximum Sustainable Yield: 
The Economic Model 

Economic Rents – supernormal profit 
World Fisheries nowadays 
Regulation of fishery: 

• Command and control 
• Tax Instruments: the success of C&C has been limited 

2. Renewable: Forests 
Max Sustainable Yield (Biological Model): 
Maximum Present Value (Economic Model): 
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Optimal Single Rotation: 
The Multiple rotation model: 

Non-timber benefits (B) 

3. Non-Renewables: Mining 
Non-renewable resources 
Assumption: two periods 
Assumption: unlimited period 
In a perfectly competitive industry 

economic rent: 
Conclusion 

4. Non-renewables resources: Exhaustion 

Prophets of Doom 
Predictions of Economic Theory 
The Role of price 

5. Non-renewables: Sustainability 

Optimal Growth Models 
Robert Solow: Optimal Growth Theory 

The Hartwick-Solow Rule-Rawlsian Intergenerational SWF 
Oil and the rule: 
Observation on the rule 

The weak vs. Strong Sustainability Debate 

Measuring Sustainability 
Green National accounts 
Conclusion 

Environmental issues: 

Pollutions: air, water, soil, noise, light, visual 

Global warming: 

Ocean acidification, oil pollution 

Loss of biodiversity, degradation of natural capital stocks (sustainability), 

Deforestation 

Ozone layers depletion 

Acid rain 

Carbon trading 

Overfishing 
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Topic 4 Natural Resources Management 
 

1. Renewable: Fish 
Common goods: open access resources 
 
The total number of fish has declined – overfishing – ill-defined property right (Khalilian et 
al, 2010) ( W10 optional reading) 
 
 
Fishery – fish habitat 
 
One type of fish, one sort of vessels 
 

The biological model 
From slow growth to rapid growth to slow growth = increased stocks 
 
Natural Growth: Increase in biomass of fish from one season to next – f(x) 

 
 
Biological equilibrium: no change in biomass – f(x)=0 -- When X=0 / x=k 
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Depletion path in a perfectly competitive industry 
• No miner chooses to be left with stocks when reaching backstop price 

o Will not be able to sell remaining stock at an efficient price 
o Extract earlier 

• If miner foresees future shortfall in supply 
o Will delay extraction to enjoy higher future rents 
o Extract more later 

• Therefore, the Exhaustion principle happens industry follows a depletion path in 
which resource is just depleted as the price reaches backstop price. 

• Perfectly competitive industries and social planners follow the same depletion plan 
provided 

o Interest rate(i) = social discount rate (r)  
o No externalities 

 
Social planners no need to interfere and the industry achieve social optimal by itself. 
 

Conclusion 
• Dynamic efficiency requires a depletion path that obeys both the arbitrage and 

exhaustion principles 
o Economic rents rise overtime at the interest rate (user costs rise at a discount 

rate) = arbitrage principle  
o All the resource is extracted and consumed before the price reaches the 

backstop price = Exhaustion principle 
  

• Provided i=r and there are no externalities a perfectly competitive mining industry 
will follow the social optimal depletion path  

 
• Assume backstop technology exists 
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market 
power. 
 

 Inflexible 
draws no 
distinctions 
between 
firms that 
would find it 
easy and 
inexpensive 
to meet the 
pollution 
standard—or 
to reduce 
pollution 
even 
further—and 
firms that 
might find it 
difficult and 
costly to 
meet the 
standard. 
 
 

 Once the 
command-
and-
control 
regulation 
has been 
satisfied, 
polluters 
have zero 
incentive 
to do 
better. 
 

    

 command-
and-control 
regulations 
are written 
by legislators 
and the 
Environment
al Protection 
Agency, so 
they are 
subject to 
compromises 
in the 
political 
process. 
Existing firms 
often 
argue—and 
lobby—that 
stricter 
environment

  Create 
double-
dividend 
 
to reduce 
other 
distortion
ary taxes 
through 
revenue 
recycling 
 

 more flexible 
to changes in 
technology 
and other 
external 
factors 
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constant total stock implies substitution between the subcomponents of the stock. In other 
words, unless SS is about conserving each and every heterogeneous unit of KN, which is 
impossible, it must assume the substitutability that it denies for total K. This seems 
inconsistent. It makes no more sense to assume that the loss of the African rhinoceros is 
compensated for by an increase in oil reserves, than it does to assume the loss of rhinoceros 
is compensated for by an increase in schools.  
 
(b) SS says nothing about the quantity of the stock of KN that is to be conserved. Is it the 
stick now, or in the near future, or at some point in the past? In short, SS has no concept of 
the ‘optimal’ stock. The motivation for looking at what there is now probably emanates 
from a fairly realistic assessment of the impossibility of reinstating some past stocks, and 
from the feeling that ‘things have gone far enough’: there should be no more resource loss.  
 
(c) SS, as we have seen, offers no empirical evidence that the elasticity of substitution is zero 
which is what is required if KN has no actual substitutes.  
 
(d) The focus of SS tends to be on future generations and their ‘rights’. This is misconceived 
because (i) it places the emphasis on benefiting individuals who are likely to be richer than 
us anyway, and certainly richer than the poor today, and (ii) its ‘deontology’ is muddled 
because beings that do not exist cannot ‘have’ anything and hence cannot have rights.  
 
A critique of weak sustainability  
(a) along with SS, WS offers no empirical evidence about substitutability beyond the 
‘historical evidence’ argument advanced above.  
 
(b) WS has no concept of an optimal capital stock, any more than SS has a concept of an 
optimal natural capital stock.  
 
(c) The practice of discounting future benefits and costs downplays the wellbeing of future 
generations and panders to the greed of current generations.  
 
(d) WS assumes that stocks can be measured in monetary terms, using market and non-
market prices to value the components of the stock. These prices reflect the current 
generation’s values only. 
 

 

 

Conclusion 
As mentioned at the beginning of this essay, 000 has been discussed why it may not be the 

best policy towards 000. Analysis has shown 000 is an alternative policy, compared to 000, it 

is more 000 and 000.  

 

Although there are some limitations of 000, it may still be the best and most implementable 

solution among all these options. 
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