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Abstract

Cambodia Civil War and Genocide in 1970s

Economic conditions that have strong impact on individual well-being and
freedom are sometimes not reflected in income. To capture the welfare
impact of such non-income-related economic condition, Amartya Sen
proposed the Capability Approach. However, empirical applications of the
capability approach are typically expressed in reduced form which is not fit
for conducting welfare analysis. Using the random utility theory, we
incorporate capability into the job market choice set as well as the utility
through disposable income and leisure, so that we can translate it to the
traditional concept of income. We showed that capability disadvantages can
be converted to capability-equivalent income through the compensation
variation. We simulate a transfer program where the disabled individuals are
compensated with capability-equivalent income through an income tax to the
top 20% earners. We find that inequality would be mitigated and the overall
welfare of whole society would improve by 4%.

The Cambodia Civil War from 1970 to 1975 provides a specific case to
render the exogeneity of disability. After gaining independence from the
French empire in 1953, Cambodia started as a new and independent
country. However, along with the economic difficulties faced by Cambodia as
a new country, especially the lack of food for peasants, and its involvement
in the neighbouring Viet Nam’s civil war, conflicts between pro- and anticommunist forces heated. The civil war was ignited in Cambodia at the end
of 1960s. Just after the Civil War came, the so-called Pol Pot's Regime
(1975-79), during which a genocide was carried out, induced massive deaths
and injuries. Heuveline (2015) estimated that the genocide induced a median
value of 1.9 million excess deaths. This unique history strongly implies that
disability in Cambodia is more likely caused by external shocks rather than
reckless individual behaviours.

Methods and Materials
The utility of agent 𝑖 is assumed to have the form:
(1)

𝑈#$ 𝐶& , ℎ& , 𝑗, 𝑧 = 𝑣 #$ 𝐶& , ℎ& 𝜀& 𝑗, 𝑧 ,

where 𝐶& , ℎ& denotes disposable income and monthly hours of work of 𝑖,
respectively. The term 𝜀& 𝑗, 𝑧 is i.i.d. across jobs 𝑧 and agent 𝑖 with the
extreme value distribution of c.d.f. 𝑒𝑥𝑝 − 1⁄𝑥 , 𝑥 > 0.
The probability 𝜑 ℎ& , 𝑗 of choosing hours of work ℎ& in sector j when working
in either one of the three sectors—agriculture, manufacturing, and the other
industries—such that ℎ& > 0 can be expressed as:
(2) 𝜑 ℎ& , 𝑗 = 𝑃

𝑚𝑎𝑥 𝑈 ℎ& 𝑤B + 𝐼& , ℎ& , 𝑗, 𝑧
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where 𝑤 𝑗 is the average wage of sector 𝑗 and 𝐼& is the non-labor income.
𝐷& = 1, if agent i is disabled, and zero if otherwise.
The probability 𝜑 𝑖, 0,0 of not working with h = 0 can be presented as:
(3)

𝜑 𝑖, 0,0 =
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The empirical specification of utility of consumption and leisure is:
(4) 𝑙𝑜𝑔𝑣 𝐶& , ℎ& = 𝛼L 𝐷& + 𝛼\ + 𝛼\ ∗ 𝐷& 𝐶& + 𝛼^ + 𝛼^ ∗ 𝐷& ℎ& .

Table 1. Coefficient Estimates of the Deterministic Utility Function and Opportunity Sets

The opportunity sets of jobs faced by agent 𝑖 if he chooses to work is:
(5)

𝑙𝑜𝑔 𝜃 𝑗 𝑔B ℎ&

= 𝑙𝑜𝑔𝜃 𝑗 + 𝑙𝑜𝑔𝑔B ℎ& = 𝛾LB + 𝛾B 𝑋& .

The job opportunity measure 𝛾LB + 𝛾B 𝑋& can be explicitly linked to the
number of jobs faced by agent 𝑖 in sector 𝑗 as: 𝑚
b &B = 𝜃 𝑗 𝑔B ℎ& = 𝑒𝑥𝑝c𝛾LB +
𝛾B 𝑋& d.
The likelihood function for the maximization is:
(6)

log 𝐿 = ∑& ∑jBk\ 𝑌&B 𝑙𝑜𝑔 𝜑& ℎ& , 𝑗

+ ∑& 𝑌&L 𝑙𝑜𝑔 𝜑& 𝑖, 0,0

.

Capability-Equivalent Income can be expressed as:
𝐶𝑉 𝑋& , 𝑋&L = 𝐼& − 𝐼m& ,
so that 𝑉 𝜃, 𝑔& , 𝑤, 𝐼& , 𝑋& = 𝑉 𝜃, 𝑔&L , 𝑤, 𝐼m& , 𝑋&L ,
where the status of disability in 𝑋& is artificially assumed gone (equal to
zero) to get 𝑋&L , and the expected utility takes the form:
j

Figure 1. Distribution of Income and Welfare Pre- and Post- Transfer Program

Conclusions

Post-Transfer Welfare:
𝑊 r = ∑&∈KH 𝑉 𝜃, 𝑔& , 𝑤, 𝐼& + 𝐶𝑉& , 𝑋& + ∑&∈KqH 𝑉 𝜃, 𝑔 & , 𝑤, 𝐼& − 𝑡 , 𝑋& .

We found that: (1) Having a disability reduces job opportunities significantly and
individuals with disability have higher utility towards consumption and values
leisure more. (2) The reduced job opportunities can be measured with a money
metric measure, Capability-Equivalent-Income, which generates the same utility
level as if the disabled were free of disability. (3) A transfer program, where
individuals with disabilities are fully compensated for their capability-induced loss
of job opportunities and this is financed by taxing the top 20% earners, can reduce
inequality in income and welfare and increase the overall welfare.
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𝑉 𝜃, 𝑔& , 𝑤, 𝐼& , 𝑋& = 𝑣 𝐼& , 0, 𝑋& + n 𝜃 𝑗 𝑣 𝑤
oB ℎ& + 𝐼& , ℎ& 𝑔B ℎ& .
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The impact of the transfer program can be assessed as:
Pre-Transfer Welfare:
𝑊 > = ∑&∈KH 𝑉 𝜃, 𝑔& , 𝑤, 𝐼& , 𝑋& + ∑&∈KqH 𝑉 𝜃, 𝑔& , 𝑤, 𝐼& , 𝑋& ,

