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Figure.  The quagmire of causality: Is there a downward spiral?

I.  How to define and measure poverty and environmental degradation

1.  Poverty and vulnerability

1.1.  Poverty

Poverty line:  calorie-based poverty threshold; 1 PPP$/person/day

Poverty profile


Define:
q = number of individuals below poverty line

z = poverty line


n = population size


yi = income (or consumption expenditure) of individual with income rank i.

Define: Poor if 
[image: image1.wmf]  

y

i

<

z


[image: image2.wmf]y

q

n

Poverty gap

Households ranked 

by income level

z

i

z

-

y

i

y

i

y

100

Cumulative percentage of 

the population

z

H

(

y

)

Poverty profile

Poverty incidence curve


Figure 2.  Poverty profile and poverty incidence curve

Poverty indicators
[image: image3.wmf]:
i) General index:  
[image: image4.wmf].

ii) If  = 0, 
[image: image5.wmf]:  Headcount ratio or incidence of poverty = % of the population in poverty.

iii) If  = 1, 
[image: image6.wmf]:  Poverty gap index or depth of poverty, where



[image: image7.wmf] = total income deficit of the poor = cost to eliminate poverty with perfect targeting,



[image: image8.wmf] = cost of eliminating poverty without targeting.

iv) If  = 2, 
[image: image9.wmf]:  Severity of poverty index.  

1.2.  Vulnerability

Definition
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Measurement


Poverty indicator for individual i at time t = 
[image: image14.wmf].  For example: 
[image: image15.wmf]

Intertemporal total poverty indicator during period (1,T) for individual i is defined as the sum of 
[image: image16.wmf] over time:  
[image: image17.wmf].


Chronic poverty indicator for individual i during period (1,T) is defined as the poverty indicator if all 
[image: image18.wmf] were equal to their average 
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[image: image20.wmf].


Transitory poverty indicator for individual i during period (1,T) is defined as the difference between total and chronic poverty:




[image: image21.wmf].


Define:  vulnerable if 
[image: image22.wmf], acceptable standard of risk.
1.2. Environmental degradation

-  Brown degradation:  exposure to pollutants

   Green degradation:  decline in asset endowments (private, CPR, and open access)

-  Sustainability = inter-generational justice (Rawls): welfare of generation T+1 derived from a flow of environmental services is not inferior as the welfare of generation T.

[image: image23.wmf][image: image24.wmf]    


Figure 1: Strong sustainability

Figure 2: Weak sustainability

[image: image25.wmf]
Figure 3: Weak sustainability

Sustainability of fish extraction (Figure 1):  constant yield (no technological change, no substitutions) requires constant stock of natural capital = “strong sustainability”.

Sustainability of agricultural yield:  can deplete soil, but use technological change to sustain yields on declining soil quality. Figure 2.

Sustainability of income:  can deplete the resource but tax part of the scarcity rent to invest in other sources of income (US: cut the trees and invest in industry = activity substitution to maintain income) = “weak sustainability” (natural capital is replaced by physical capital in generating income.  Requires substitutability between natural and physical capital in generating income).

II.  Determinants of poverty and environmental degradation

1. Determinants poverty

Probability of being poor depends on:

Individual characteristics (age, gender, ethnicity)

Household characteristics (dependency ratio, number of adults)

Asset endowments: natural, human, physical, financial, and social capital

Low productivity of use of resources which depends on:


Market failures


Institutional gaps


Public goods deficits


Unfavorable policies

2.  Determinants of environmental degradation

Climate change

Market failures:


Lack of access to credit:  high discount rate, inability to invest in soil conservation.


Lack of access to insurance:  risk aversion and low expected profitability projects.

No market for environmental services (watershed management, carbon capture, conservation of biodiversity)

Property rights failures:


Insecure property rights: no incentive to invest in conservation


Incomplete property rights:  

Open access, CPR: over-extraction, under-provision

Share rental: disincentive effect of incomplete reward

III.  Arguments supporting a poverty-environment downward spiral

1.  Poverty increases environmental degradation

i)  Poverty raises the discount rate (impatience) and decreases incentives to conserve as the NPV of future benefits is reduced.

Examples of present value of $100 of future income:

	Discount rate: i (%)
	Year

0
	Year

1
	Year

2
	Year

5
	Year

10
	Year

30

	0
	100
	100
	100
	100
	100
	100

	10
	100
	91
	83
	62
	39
	6

	25
	100
	80
	64
	33
	11
	0.1=10¢


ii)  Poverty increases risk aversion:  poor choose low risk, low expected return projects; do not invest in conservation.  High risk aversion also raises the discount rate.

iii)  Poverty leads to ill health and reduced ability to work.

iv)  Poverty reduces the ability to self-finance investments in conservation.

v)  Poverty increases population pressure (fertility response) which raises the demand for land in agriculture and pastures, and in turn increases deforestation (main cause of deforestation is expansion of agriculture and pasture land).

2.  Environmental degradation increases poverty

i)  The rural poor are highly dependent on natural capital endowments for income-food generation.


Environmental degradation reduces the stock of natural capital.

ii) Environmental degradation increases vulnerability

Deforestation increases exposure to floods, decline in soil organic matter reduces retention of soil moisture.

iii)  Pollution increases morbidity and mortality


Pesticides in production affects health and pollutes water.


Smoke in indoor cooking.

iv)  Deforestation and over-pumping from aquifers increase the cost of production of z-goods:


Time to fetch firewood (cost of energy)


Time to fetch water (cost of water).

IV.  Arguments against a poverty-environment spiral

1.  Spurious correlations create wrong appearance of causality: poverty and inequality jointly caused by other factors.

i)  High discount rates for the poor are due to capital market failures for them.


Due to asymmetrical information, which induces adverse selection and moral hazard, financial capital markets are wealth constrained:  access to credit requires ownership of collateral.  Hence, poor are excluded from capital markets.  Due to this capital constraint, capital has a high shadow price for them, and their discount rate is equivalently high.


Hence capital market failures create both:


Poverty: lack of access to capital for investing in good projects.


destruction:  high discount rates, low investments in conservation

ii)  High risk aversion for the poor are due to insurance market failures for them.


Lack of access to risk-coping instruments (insurance, credit) to smooth consumption when there are income shocks.


Hence, need engage instead in risk management: must choose projects with low V(profit) that have low E(profit).  Low expected returns prevent them from investing in conservation in the projects they undertake.


Hence, insurance market failures create both:


Poverty:  only safe but low expected profit projects can be chosen.


Destruction:  cannot take the risk of committing long term funds to investments  in conservation.

iii)  Ill health reduces the ability to work, including in conservation: due to deficits in public goods.


Ill health is due to lack of access to public health facilities for the poor where they live.


Culture of poverty reduces demand for services (spiral):  need information, preventative care.

iv)  Macroeconomic shocks create both:


Poverty: unemployment, fall in real wages


Environmental degradation:  inflation control through tight monetary policies raises interest rates and discount rates.  Devaluation of the exchange rate creates depreciation and an increase in the price of tradables such as logging.

v)  Lack of low-cost supply of contraception (M. Potts) increases population growth which both:


Increases poverty


Increases deforestation and extraction from open access resources.

vi)  Incomplete or insecure property rights cause both:


Poverty through short term mining of the resource, zero profit in extraction and low maintenance.


Environmental destruction through over-extraction and under-provision.

vii)  Market failures for environmental services do not give full incentives for conservation


Watershed management:  downstream benefits (water, hydroelectricity) unremunerated


Social forestry: carbon capture unpaid for.

2.  Poverty need not be a source of degradation

i)  The non-poor are the main source of degradation, not the poor (scale of operation, logging companies, livestock operations).

ii)  Traditional technology can be quite effective for conservation:  agroecology, agroforestry.

iii)  The poor can adopt win-win technologies that raise incomes and increase conservation:  need a supply side of these technologies (CGIAR, NGOs).

iv)  Cooperation in the management of CPR.

v)  The poor can be environmental activists:  Chipko movement (poor women in Uttar Pradesh)

vi)  Markets for environmental services induce conservation by the poor:


Ecotourism


Markets for environmental services

V. Conclusion:  Is there a poverty-degradation spiral?

Yes, there is a spiral through:


Behavior of the poor (poverty ---> degradation)


And through loss of assets, cost of z-goods, and ill health (degradation ---> poverty).

But most of the observed links between poverty and degradation are due to spurious correlations (joint causes and correlated independent causes).
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