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Estimating the value of a statistical life in rural Myanmar

In three of the case studies in this report, project interventions are believed to have prevented or are intended
to prevent loss of life from flooding due to a variety of causes. In the case of Nyaung Ta Pin, the economic
viability of the proposed community shelter depends on the value of the expected reduction in mortality
following a 1/200 year cyclone. Finally, in Dalaban, the incidence of snake bites following flooding has been
reduced and this reduces the risk of fatalities. In each of these cases, estimation of economic benefits from
project interventions draws on the estimated value of a statistical life (VSL) as well as a separate analysis of how
likely loss of life is to happen.

There has been significant international research on VSL' although there are no published results for Myanmar.
The 2012 OECD publication - The Value of Statistical Life: A Meta-Analysis by Vincent Biausque — reports two
studies for Thailand amongst 37 others. As part of the OECD meta-analysis, each VSL result is standardised by
national per capita GDP, providing an indication of outliers. One of the two Thailand results had a VSL/per
capital GDP ratio of 2.25 the average while the other had a ratio of 0.96. We have taken the more conservative
option — Gibson et al. (2007) - as the basis for estimating a VSL for Myanmar.

Gibson et al. (2007) use the contingent-valuation method to estimate the VSL for a rural population in Northeast
Thailand. This produced an estimate of almost US$250,000 in 2001 prices. This is expressed in 2016 prices
using the US GDP deflator provided by the World Bank®.

A VSL estimate for Myanmar is then derived by multiplying the 2016 Thai VSL figure by the ratio of 2015
Myanmar USS$ GDP/capita to 2015 Thai US$ GDP/capita using World Bank data®. This is expressed in Myanmar
Khat as of 31 December 2015*.

The derivation is shown in the Table below.

Table 1: Estimates of the Myanmar VSL

Khat Khat Us$

Projected Projected Gibson et al (2007)
2001 248,500
2002 254,163
2003 258,065
2004 263,211
2005 270,448
2006 279,150
2007 287,727
2008 295,384
2009 301,178
2010 303,466

! See http://www.oecd.org/env/tools-evaluation/valuingmortalityimpacts.htm

? http://data.worldbank.org/indicator

* As above

* https://www.irs.gov/businesses/small-businesses-self-employed/treasury-reporting-rates-of-exchange-as-of-december-
31-2015
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2011 307,172
2012 313,514
2013 319,289
2014 324,494
2015 329,824
2016 90,366,444 436,732,353 333,129

(Source: Authors)

As a sense check, we estimated the VSL for Myanmar using a human capital approach as shown in Table 2 below.
This is likely to significantly understate VSL relative to the preferred willingness-to-pay method used in the
international studies reviewed by Biausque (2012)°. A human capital estimate approximately 2/3 of the
willingness-to-pay estimate used in the cost-benefit analysis suggests that the latter is realistic, if somewhat
conservative.

Table 2: Human capital estimates of the Myanmar VSL

Life expectancy at birth (rural) 66.8 http://mmsis.gov.mm/statHtml/statHtml.do

Years of working life (60 - 16) 44

Estimated annual income 702 http://www.mm.undp.org/content/myanmar/en/home/countr
(USD) yinfo.html

Estimated annual income 920,322

(Khat)

Assumed real income growth 2%

rate

VSL using lost labour value 63,964,824

(Khat)

Estimating flood mortality from a catastrophic cyclone

Participatory discussions in Nyuang Ta Pin indicated that the perceived risk of a cyclone Nargis-type event had
led the community to prioritise a new, elevated, cyclone shelter as their investment proposal. This reflected the
loss of more than 70 lives during Nargis in 2008 when cyclone-induced flooding destroyed the school building.
Subsequently, new brick buildings have been constructed, however, due to land depression, no building in the
village could provide protection against a storm surge similar in height to that brought about by Nargis. Given
the location of the village, near the edge of the Irrawaddy delta, evacuation options in the face of a Nargis-type
event were perceived to be limited.

We interviewed Township DRR government staff, but they were unable to provide evidence on risks. Hence, we
used the estimated 1/200-year probability (0.5% annual probability) of a catastrophic cyclone for Myanmar —
the least likely scenario considered by the ASEAN Disaster Risk Management Initiative (2010) — as the risk for
Nyuang Ta Pin. This may over-estimate the risk to the extent that a catastrophic cyclone might affect the
country, but not this specific community. However, the location of Nyuang Ta Pin close to the edge of the
Irrawaddy delta and the Bay of Bengal makes it a high cyclone risk area. In addition, the incidence of flood
mortality from more frequent but less damaging cyclonic storms has not been estimated (as we had no data on
this) and this omission will tend to understate impacts.

> See Landefeld, J. S., & Seskin, E. P. (1982). The economic value of life: linking theory to practice. American Journal of Public
Health, 72(6), 555-566.
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These assumptions are relatively important in determining estimated NPV of project interventions in this case
study. The NPV of benefits from the proposed cyclone shelter account for 29% of the total estimated NPV of
project benefits in Nyaung Ta Pin.

Estimating flood mortality from drowning

Focus group discussions, confirmed by key informant interviews indicated that two children had drowned due
to regular annual flooding in project areas of Mawlamyine over the seven years before the project i.e. a 2/7
chance of drowning in each year. Although project interventions have been successful in significantly mitigating
flooding in the past two years, we have made a very conservative assumption that this translates into a reduced
drowning risk of 1/10, i.e. the life of one child will be saved over a 10-year period.

The case study results are largely insensitive to these assumptions as the estimated NPV of the reduced risk of
drowning accounts for approximately 7% of the NPV of all estimated flood reduction benefits in the
Mawlamyine case study.

Estimating indirect flood mortality from snake bites

In Dalaban, FGDs and key informant interviews, highlighted the annual benefits of reduced snake bites from
project interventions to prevent flooding. Translating this into reduced mortality proved difficult as neither
district health records nor key informants could corroborate FGD claims of three deaths per year.

Turning to the international literature, Alirol et al. (2010) undertake an extensive review of published and grey
literature of evidence on snake bite incidence and mortality in South Asia. They find very significant under-
reporting by district health systems and that “Snake bite incidence and mortality also increase sharply during
extreme weather events such as floods” (p.2). They also report evidence showing that “During the 2007
monsoon flood disaster in Bangladesh, snake bite was the second most common cause of death, after
drowning” (p.2).

With this in mind, the FGD evidence of three deaths per year looks more plausible. However, in a community of
956 people, three snake bite deaths/year is around twice the highest published rates for South Asia — Sharma et
al. (2003). For the base case, we therefore make the conservative assumption that snake bite incidence and
mortality in Dalaban without project interventions would have been equal to that reported by Sharma et al.
(2003) from a community survey for southeast Nepal in 2002, which revealed the highest published regional
annual incidence and mortality rates of 1,162/100,000 and 162/100,000, respectively.

The assumptions around snake bite mortality are important in determining estimated benefits from the project
intervention. The NPV of fewer deaths from snake bites accounts for approximately 60% of the total NPV of all
estimated benefits from the project intervention.

Calculating benefits from reduced incidence of dengue fever and serious diarrhoea

FDGs in Dalaban identified a reduction in dengue fever and serious diarrhoea as benefits of investments to
reduce annual flooding. The first methodological challenge in quantifying these benefits was to ascertain
whether observed reductions in disease incidence reflected changes in weather or other external factors rather
than project interventions.

To do this, we collected data on past and recent incidence of dengue documented by the local public health
system for Township wards where the project was operating (treatment group) and neighbouring ones (control
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group). Project interventions were said to have an effect where there were additional reductions in incidence
for project relative to control sites.

FGDs and Klls reported dengue treatment at hospital or at health clinics if less serious. These discussions were
used to identify treatment costs for each option, transport to and from hospital, food costs for carers for the
duration of the hospital stay and the time off work for carers valued at average local wage rates. Estimated
hospital treatment and indirect costs were US$92/dengue admission and USS28/health clinic case treated.
Comparison with the international literature suggests that these are in the right “ball park”, but may be
underestimates. Shephard et al. (2013), use empirical data on dengue treatment costs in Cambodia, Malaysia,
Singapore and Vietnam together with GDP/capita data to extrapolate for Myanmar (and other Southeast Asian
countries). They estimate an average treatment and indirect cost of US$105/dengue case for Myanmar.

Data on incidence of dengue reported by FGDs and documented by the public health system (via the Township
Medical Officer) differed significantly. We know from published studies that dengue is significantly under
reported in public health systems in Southeast Asia. Clark et al. (2005) report a ratio of 17-60 unreported to
reported dengue cases from their review of the literature, but ultimately choose a multiplication factor of 10 for
their study of dengue fever incidence in an area of Thailand neighbouring Myanmar. We follow Clark et al. in
using this multiplication factor for cases documented by the public health system. However, we also report
alternative estimates based on data reported by the FGDs and KlIs.

FGD and Kll data also indicate that the incidence of serious diarrhoea also increased during flood and post-flood
periods — prior to protection of drinking water sources. The direct and indirect costs of treatment are similar to
dengue fever where hospitalisation is required but are usually much lower where cases are treated in health
centres. Medical treatment is usually restricted to children. The direct and indirect costs of treatment at a
health centre therefore include: ORS medication, transport costs and two days of lost work for a care taker at
average local wage rates.

In all cases, we only consider reductions where the public health data shows additional reductions for treatment
sites over control sites comparing the pre-project year with years following project implementation. We
recognise that this may lead to understatement of project impacts as poorer and more vulnerable sections of
the community are a) more likely to be affected by flooding and b) less likely to use hospital or health centre
facilities. For this reason, estimated health benefits should be seen as a lower bound.

Estimated project benefits from reduced incidence of dengue fever and serious diarrhoea comprise a small
share of total estimated project benefits — 4% in Dalaban.

Agricultural labour and production

FGDs and KllIs identified a number of impacts on agricultural livelihoods as a result of project interventions to
reduce annual flooding. Quantities of production regularly lost or lost labouring days in previous years were
identified and triangulated. Triangulation across multiple local sources involving both FGDs and Klls was time
consuming but essential. Cost data at local market prices was obtained to value these losses. Agricultural
benefits differ by case study, the example below illustrates the general principles.

Table 3: Example of estimated agricultural benefits for Dalaban

Earth flood protection embankment - benefits NPV
Acres of lost paddy due to flooding pre-BRACED 100

Bags of 52Ib rice (lost paddy) due to flooding pre-BRACED per acre 50

Average price of polished rice/bag in community (khat) 12,500
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Gross value of bags of rice saved from flooding 62,500,000

Rice harvesting costs/acre paddy 35,000

Cost (labour, transport & processing) of turning paddy harvest into polished 36,000

rice/acre of paddy

Net value of bags of rice saved from flooding 313,022,356
Loss of chickens pre-braced 3,390,134
Loss of stored fuelwood and cooking pots pre-BRACED 259,910
Loss of work days - inability to move around at flood time - pre-BRACED, 6-8 1400

days/month x 4 months x 50 people

Value of work days lost 33,618,827

At the point of interview, a year or two into the project, local people focussed on avoided income and
production losses. These constitute a smaller amount of total estimated benefits than we expected at the
outset — approximately 25% of total benefits in Dalaban. It is likely that agricultural practice will change to take
advantage of reduced flooding risks but this second type of resilience dividend has not been captured.

Pig breeding

Pig breeding is an income generating and asset building activity implemented by BRACED partners with
community members in Dalaban and Ward 93. FGDs with participants and Klls (with leaders of groups and
technical specialists) produced evidence on costs and benefits from one to two years of implementation. The
costs and benefits of small-scale pig breeding are highly dependent on local market conditions but it is still
worthwhile cross-checking input, sale price and profitability parameters against published data. Psilos (2007),
reports cost and performance data for small-scale pig rearing in Cambodia, Vietnam and Thailand. This confirms
that the figures reported by our FGD participants are within the ranges reported for other countries in the
region. For example, we estimate a profit from piglet raising for slaughter of US$56.5 and data from Psilos
(2007), Table 13 suggests a profit of approximately US$60 based on an 80kg pig raised for slaughter, with a feed
conversion ratio of 6 and 60kg added using purchased feed after purchase of a piglet.

In developing a pig economics model over time for project participants, the most difficult assumptions were
over sale price levels and rates of animal sickness. If the project led to a large increase in supply of pork relative
to local demand, future prices would fall. However, this seems unlikely for the two case studies in question as
the population in nearby townships is very large compared to local pig production and the project intervention
makes only a marginal difference. In terms of animal sickness and survival, the Dalaban group reported a
mystery illness that killed all their pigs in year 1 — which is captured in our analysis - but community members
that had traditionally raised pigs said this had never been known previously. Local experience in both Dalaban
and Ward 93 indicated that we should allow for a 20% mortality rate going forward.

The pig economics model is summarised in the Table 13 — all costs and revenues are in Myanmar Khat.

Table 4: Pig economics for Dalaban and Ward 93

Year 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Loan value
80,000 80,000

Pig purchase
60,000 60,000 60,000 60,000 120,000 180,000 240,000 300,000 360,000 840,000

Fencing
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Interest charge

Pig food cost

Pig vet bills

Pig sale value

Expected pig sale
value after
allowing for death
of 100% in 2016,
20% otherwise

Cash profit
Cumulative profit
(2016 pig purchase

cost reimbursed by
WV)

N pigs

Total cost

Total benefit

Year

Loan value

Pig purchase

Fencing

Interest charge

Pig food cost

Pig vet bills

Pig sale value

Expected pig sale
value after
allowing for death
of 20%

Cash profit

Cumulative profit

N pigs (if profit
reinvested in pigs)

Total cost

Total benefit

20,000

10,000

50,000

6,000

275,000

220,000

74,000

74,000

146,000

220,000

2015

81,234

60,000

20,000

10,000

50,000

6,000

275,000

220,000

74,000

74,000

146,000
220,000

50,000

6,000

275,000

56,000

18,000

116,000

60,000

2016

60,000

50,000

6,000

275,000

220,000

104,000
178,000
1

116,000
220,000

10,000

50,000

6,000

275,000

220,000

94,000

112,000

126,000

220,000

2017

120,000

100,000

12,000

550,000

440,000

208,000
386,000
2

232,000
440,000
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50,000

6,000

275,000

220,000

104,000

216,000

116,000

220,000

2018

180,000

150,000

18,000

825,000

660,000

312,000
698,000
3

348,000
660,000

100,000

12,000

550,000

440,000

208,000

424,000

232,000

440,000

2019

120,000

100,000

24,000

1,100,000

880,000

636,000
1,334,000
4

244,000
880,000

150,000

18,000

825,000

660,000

312,000

736,000

348,000

660,000

2020

300,000

250,000

30,000

1,375,000

1,100,000

520,000
1,854,000
5

580,000
1,100,000

200,000

24,000

1,100,000

880,000

416,000

1,152,000

464,000

880,000

2021

360,000

300,000

36,000

1,650,000

1,320,000

624,000
2,478,000
6

696,000
1,320,000

250,000

30,000

1,375,000

1,100,000

520,000

1,672,000

580,000

1,100,000

2022

840,000

700,000

84,000

3,850,000

3,080,000

1,456,000
3,934,000
7

1,624,000
3,080,000

300,000 700,000
36,000 84,000
1,650,000 3,850,000
1,320,000 3,080,000
624,000 1,456,000
2,296,000 3,752,000
6 7

696,000 1,624,000
1,320,000 3,080,000
2023 2024
1,440,000 1,080,000
1,200,000 900,000
144,000 216,000
6,600,000 9,900,000
5,280,000 7,920,000
2,496,000 5,724,000
6,430,000 12,154,000
8 9
2,784,000 2,196,000
5,280,000 7,920,000
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Microfinance

In Nyuang Ta Pin, participatory discussion generated evidence on the use of loans — indicating approximately
25% were used for crab fishing with the remainder split between other trading and pig rearing and rice trading.
In the time available, the discussion generated information on monthly costs and returns to crab fishing (see
below) and the average profitability of the other activities (17%). The average return on loans provided via self-
help groups in Nyuang Ta Pin across all these activities was estimated at 288%. However, the benefits from
microfinance only constitute around 4% of total estimated benefits of project interventions in this case.

Table 5: Crab net fishing loan use for Nyuang Ta Pin

Month 1 2 3 4 5

Loan borrowed 50,000

Principal repaid 10,000 10,000 10,000 10,000 10,000
Interest repaid 1,500 1,200 900 600 300
Total repayment 54,500

Monthly interest 3%

(declining balance)

Effective interest rate 9%

Loan used for crab net

fishing

Income (15 days @ 120,000 120,000 120,000 120,000 120,000
8000/day)

Total return 1101%

For Dalaban and Ward 93, the diverse use of savings and loan funds made it difficult to identify representative
loan types using FGDs. Nonetheless, all participants highlighted the savings they had made from switching
borrowing from informal money lenders. We model monthly payments made with and without the project as
shown in Table 6 below. Given limitations of space, we show pre-project repayments for 6 months but these are
actually calculated over 24 months for each 50,000 Khat or 30,000 Khat loan. While the savings from switching
from informal to project loans are significant, the number of loans provided by the project are relatively small —
even in comparison to capital provided for pig breeding. Consequently, in Dalaban, for example, this project
benefit accounts for only 2% of total estimated project benefits.

Table 6: Loan payments pre and with project

Month 1 2 3 4 5 6

Loan borrowed - BRACED 50,000

Principal repaid 8,333.33  8,333.33 8,333.33 8,333.33 8,333.33  8,333.33
Principal outstanding - BRACED 50,000 41,667 33,333 25,000 16,667 8,333
Monthly interest (declining balance) 3% 1500 1250 1000 750 500 250
Total repayment 55,250

Effective interest rate - BRACED 11%

Loan borrowed - pre-BRACED 50,000

Principal repaid 2,083.33  2,083.33 2,083.33 2,083.33 2,083.33 2,083.33
Principal outstanding - BRACED 50,000 47,917 45,833 43,750 41,667 39,583
Monthly interest (declining balance) 20% 10,000 9,583 9,167 8,750 8,333 7,917
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Total repayment
Effective interest rate - pre-BRACED

Month

Loan borrowed - BRACED

Principal repaid

Principal outstanding - BRACED
Monthly interest (declining balance)
Total repayment

Effective interest rate - BRACED
Loan borrowed - pre-BRACED
Principal repaid

Principal outstanding - BRACED
Monthly interest (declining balance)

Total repayment
Effective interest rate - pre-BRACED

175,000

3%
31,800

13%
76,875
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250%

30,000
10,000
30,000
900

6%
30,000
1,250

30,000
3,750

156%

10,000
20,000
600

1,250

28,750
3,594

3 4
10,000

10,000

300

1,250 1,250
27,500 26,250
3,438 3,281

1,250

25,000
3,125

oqo350 | 9

1,250

23,750
2,969
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The approach taken by the program aims to empower communities to take leadership in
determining their own disaster risk and climate change adaptation priorities. To support field staff
and local government agencies to assess the resilience of a community in order to define specific
interventions that will strengthen resilience, the programme developed a handbook (See
http://www.braced.org/resources/i/?id=127f0e24-a44a-4468-abca-96db853f6558  for a full
copy).

The BRACED Alliance Community Resilience Action cycle sets out four key steps which are listed

below along with some associated example questions and consideration (note that full details can
be found in the handbook):

Step 1: Preparation, community outreach and rapid assessment:

Are historical hazards and extreme events, and their impacts, documented and discussed
with different stakeholders regularly?

How does the community monitor hazards?
Are response options identified by using risk maps?

Step 2: Community resilience assessment: preparation, implementation and analysis

What are the disaster events that have happened or are happening in the community?
How did they or do they affect the community?

Who are the most affected?

Has the impact always been like this?

Step 3: Resilience action planning, prioritization and screening

Do interventions prioritise the most vulnerable groups and look at activities that have
wide reaching benefits to communities?

The prioritization process involves a transparent set of discussions that are documented
to ensure the final selection can be justified and that the resources that are allocated to
these actions are appropriate.

The screening process requires detailed consideration of the potential harm an action
may have on the environment, on gender equality or on conflict

What needs to be done, by whom and when? What are the available resources and what
will be the expected results?

Step 4: Resilience action plan implementation and evaluation

Has any formal approval process at community level been completed?

Has the action plan been sent to the appropriate authorities to facilitate linkages with the
local development planning process, including Community Driven Development?

Are beneficiary led feedback mechanisms in place?
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