





Evaluation of governmental pilot program on aquaculture insurance
in Ca Mau Province for the period of 2011 till 2013

Field experiments that frame the experimental design according to the particular field context allow
policy makers to test the effect of new institutions or institutional changes on a small scale before
implementing a new law or study with potentially large consequences (Carpenter et al. 2005: 8). Thereby,
unintended or detrimental effects (e.g. the crowding out of intrinsic motivation) of the designated
institutions can be uncovered before being implemented.
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4.1. Qualitative Interviews

4.1.1. Household Survey

Household interviews were conducted at the farmer’s houses and took between 45 and 90 minutes,
depending on the size of the farm, the farmer’s experience with the pilot insurance program and his
involvement in farmer cooperatives. The survey covered seven parts, namely information about (1) the
farmer’s household structure, (2) assets and consumption including land ownership, (3) income sources,
(4) the shrimp farming business including the crop history over the past 24 months, production risks
and costs, (5) participation and experience of aquaculture insurance, (6) financial situation, (7) solidarity
and cooperatives. After the questionnaire, farmers participated in a public good game (PGG). '?

The PPG is used to measure a farmer’s level of cooperation and contribution to a common public good.
For this mean, farmers were randomly matched with one other unknown farmer of the sample from the
same commune. Each farmer was given 100,000 VND and had to choose between two options: either
(1) keeping the amount to themselves or (2) contributing an amount between 0 VND and 100,000 VND
(in fractions of 20,000 VND) to the group consisting of the two farmers. The total amount contributed to
the group was multiplied by 1.5 and redistributed equally between the two farmers. Since farmers took
individual decisions the outcome remained unknown until the next study phase. Therefore the farmers
received a voucher stating that they would be paid according to the choices made at a later point in
time when they came to the experimental sessions.

12 In the survey phase we also conducted a risk aversion game but the farmers seem not to have understood the game so that the
data is too noisy to draw any conclusions from it. Therefore, we repeated a similar form of this game during the experimental
sessions of phase 3.

31



Evaluation of governmental pilot program on aquaculture insurance in
Ca Mau Province for the period of 2011 till 2013

The PPG mimics a social dilemma where the social optimum would be the state in which both farmers
contribute 100,000 VND and received 150,000 VND in return. However, for the individual farmer the best
option is not to contribute whenever the partner contributes 100,000 VND leaving the first with 175,000
VND and the latter with 75,000 VND. Hence, the amount contributed allows drawing conclusion about
the farmer’s pro-social behaviour.

In order to control for conditionality the farmer also answered hypothetical questions about how
much he would contribute in case the other farmer contributed 0 VND, 20,000 VND ... or 100,000 VND,
respectively. In the context of shrimp farming in Ca Mau the measure of conditional and unconditional
cooperation is important because farmers all use water from the same water source for their shrimp
farming activities which represents a common pool resource and is consequently prone to social
dilemma situations.

4.1.2. Extensive Mangrove Shrimp Farming

Qualitative interviews with extensive shrimp farmers who are involved in organic shrimp farming
complemented the study. The goal of this final phase was twofold. First, we aimed to gain further insights
on the potential to extend the insurance program to a broader range of beneficiaries. Second, by learning
about experiences with the certification process for organic farming, we hoped to draw conclusions on
the possibilities to extend organic shrimp farming in the region and thereby contributing to the

1. diversification of the shrimp industry in the Mekong Delta and
2. sustainable development of aquaculture in Ca Mau.

In order to meet the described goals, we conducted qualitative interviews with the forestry management
unit of Kien Vang Forest and Nhung Mien Forest as well as the Vice Chair of the People Committee of Vien
An Dong Commune. Further, we interviewed eight farmers in their households of which four already
received certification for organic shrimp farming and four were currently in the process of acceptance.
Given the remoteness of the households and the strict time restrictions, we were not able to choose the
interviewees randomly. This bares the risks of a general bias in the results by having gained insights only
from a fraction of farmers who might be significantly different than the average of mangrove shrimp
farmers.
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Given the very small and non-randomly chosen sample of Mangrove shrimp farmers, we cannot draw
general conclusions but only highlight potentials or challenges derived from what we have learned
from the election of farmers. Nevertheless, we will be able to highlight a path for future investigations.

4.2. Experimental Games

The experimental sessions consisted of two different experimental games, the first being the“Investment
Game” (IG) analysing possible effects of the insurance on investment decisions and the valuation of
insurance provision with the willingness to pay for insurance. The second round of experiments, namely
the“Product Demand Experiments” (PDE) were discrete choice experiments that elicited shrimp farmers’
preferences for particular product characteristics of an insurance contract similar to those they knew
from Decision 3035 and 1042. All decisions in these games were financially incentivised. This means that
farmers did receive a real payout depending on their choices and the outcome of the risky decisions (i.e.
whether they lost or won).

4.2.1. Investment Game

The experimental session started with the Investment Game (IG) studying
1. Investment decisions and risk taking with varying levels of insurance
2. Interactions between formal and informal insurance

3. Valuation of insurance by the willingness to pay for insurance.

ThelGwas based onaninvestment decision where farmers could choose to invest theirinitial endowment
(of 10 units) in either green or purple shrimp™ at a cost of 1 unit per shrimp. With a probability of 50%
the shrimp caught a disease. Disease of a single shrimp affected all shrimp (green and purple) equally,
hence either all shrimp remained healthy or all shrimp fell sick. The only difference between the green
and the purple shrimp was their reaction to the shrimp disease where each unit of green shrimp led to a
gain of 9 units in case they remained healthy and 8 if they caught a disease. Successful harvest of purple
shrimp translated into a gain of 20 per unit, disease translated in total crop loss (0 units). In this respect,
the green shrimp represented a safe investment opportunity that remained relatively unaffected by a
shock (disease), and the purple shrimp represented a risky investment opportunity that was strongly
affected by a shock (disease).

In this game, an investment in the risky asset (being the purple shrimp) was designed to be socially
optimal (compare Fischer 2013), meaning that the investment lead to a relatively high return and was
therefore beneficial to the farmer. This accounts for the fact that agricultural investments in developing
countries are usually characterised rather by underinvestment in high-risk-high-yield production than
by extensive risk taking. The base investment decision as described above served as benchmark decision
for farmers’risk preferences.

We then extended this base game by different scenarios of formal insurance (see Table 17 for an
overview). Each farmer first made the investment decision without any insurance (purple shrimp lead

'3 Even though some farmers referred to the green and purple shrimp to BTS and WTS, the team of researchers and interviewers
emphasised that the setup was imaginative and had no connection to real life. The idea was to elicit information about the
farmers’ general risk and investment attitude instead of observing their preferences for WLS or BTS where is it difficult to state
whether they attribute a certain level of risk to either of the two types.
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to a payoff (or harvest) of either 0 or 20 units). Afterwards, different levels of insurance coverage were
introduced.™ As will be explained in detail below, we repeated the set of decisions for a setup with
informal risk sharing where informal risk sharing in this context means that two farmers had to pool
their investment and shared all outcomes equally.

With these different treatments we are able to analyse the effects of formal and informal insurance
on investment behaviour. Further, we can classify whether combined formal and informal insurance
schemes had a welfare enhancing effect or not.

At all times, we refrained from using the word “insurance” in any of the experimental games due to the
negative emotions that farmers reported in the FFM. For shrimp farming, the effect of an insurance
translates into lower income from shrimp farming if the shrimp do not catch a diseased (due to the
insurance premium) and higherincome in the case shrimp do catch a disease (due to the compensation).
We modelled the insurance in a very simple way where insurance was implied by a lower harvest in the
no-disease case and higher harvest in the disease case (compared to the base game).

For the investment decisions, farmers could spend their initial wealth (endowment of 10 units) into
investment in a safe shrimp (green) and a risky shrimp (purple). There were two potential outcomes:

1. Shrimp catch a disease with a probability of 50%;
2. Shrimps do not catch a disease.

While the outcomes in the two cases remained quite similar for green shrimp (i.e. they were not
susceptible to disease), purple shrimp were very susceptible to disease. Purple shrimp yielded to a high
income when the shrimp remained healthy and to a complete crop loss in case of disease. This means,
that insurance covered investments in purple shrimp only.

Through the introduction of varying levels of insurance coverage we are able to analyse how investment
behaviour varies between the safe and the risky shrimp by variation of insurance coverage.

The following table depicts how the insurance changes the harvest of the purple shrimp:

Table 5: Payoff structure depending on experimental insurance scheme

Investment decision Harvest purple shrimp LT L T D AT

disease
No insurance (base game) Harvest purple shrimp 0
Low level insurance 17 3
Moderate level insurance 15 5
High level insurance 13 7

* Given the negative resentments towards the insurance, all interviewers avoided to use the term “insurance”.
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While the expected value of the purple shrimp remained constant, the insurance reduced the variance
of the purple shrimp, being the risky investment. In this way, we modelled the basic feature of insurance
without referring to the word “insurance” and without complicating the experiment with premium
calculations and compensation schedules. Instead, we were able to solely focus on the farmers’
investment decisions and their underlying preferences.

The reason why we study changes in risk-taking with varying levels of insurance coverage is “moral
hazard". With full insurance, or no self-insurance, farmers do not bear the risk of their investments and
therefore face distorted incentives for extensive risk taking (moral hazard). With no insurance and full
self-insurance risk-bearing incentives are not distorted, but the individual bears the full risk. In order to
analyse moral hazard in risk taking behaviour, we included sub-treatments in which we varied the level
of self-insurance in the insurance contract from full self-insurance to nearly perfect insurance.

As outlined in the literature review above, informal insurance may interact with formal insurance
contracts. On the one hand, this reduces the level of self-insurance (self-responsibility of farmers) and
hence may increase the scope for moral hazard. On the other hand, this may also reduce the willingness
to purchase formal insurance. In the case in which not everybody in the risk sharing group purchases
insurance, then those who are formally insured may have to support members of their risk sharing
group who do not own formal insurance and free-ride on the partner’s formal insurance.

To study the interactions between formal and informal insurance, we introduced risk sharing among
the participants and repeated the above stated investment decisions. With respect to the individual
increase in damage coverage and possible moral hazard, there are two possible effects. First, moral
hazard or risk-taking may increase since with risk-sharing, the overall level of insurance increases. This
leads to farmers taking more risk since they bear fewer costs of their risky actions. Second, there may
be no scope for moral hazard if farmers do not take advantage of their informal insurance and act more
risk taking. For the implementation of risk-sharing, farmers were randomly matched in pairs and pooled
their income completely. Their identity and choices remained unknown to each other but all outcomes
were equally shared between the two farmers.

4.2.2. Willingness to Pay

As a third part of the IG the valuation of the insurance was elicited using experimental methods to
quantify the willingness to pay (WTP). Whereas the previous part of the experiment analysed investment
decisions only, the valuation of insurance provision is also of vital interest. Therefore we elicited the WTP
for insurance in different scenarios by using a Becker-de Groot-Marshak mechanism (compare Becker
et al. (1964)). This was done by comparing the decisions with and without insurance and asking the
respondents for their WTP for switching from one decision to the other.

For example, we took the standard investment decision “no insurance”. The farmer got the possibility to
switch to the investment decision with “high level insurance” and had to state a price he was willing to
pay for switching from the non-insured investment to the insured investment. Within the investment
units of the experimental game, participants could state a willingness to pay of 0 to 20 units. This stated
price was compared to a randomly drawn price (between 1 and 20 units). If the stated WTP turned out to
be equivalent or above the determined price, the respondent would switch to the insured investment
decision. His payoff was then calculated based on this decision.

The method was used to determine the willingness to pay for different levels of insurance coverage with
and withoutrisk sharing. The monetary valuations of insurance and informal insurance provide ameasure
for demand for insurance without confounding investment and demand decisions. The consideration of
both informal and formal insurance also allows us to identify possible interaction effects of formal and
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informal insurance on the valuation of insurance and whether both types of insurance act rather as a
substitute or complement.

4.2.3. Product Demand Experiments

The second part of the experimental sessions consisted of a set of Product Demand Experiments (PDE)
applying the discrete choice experiment technique. While the 1G studied the effects of insurance and
the willingness to pay for it in a rather abstract way, the PDE aimed to study demand for aquaculture
insurance in an applied manner. However, for reasons of simplicity the decisions still remained abstract
in a sense that they cannot be translated one-to-one into reality. As will be shown in the following
section, the compensation schedules were similar to those applied by Decision 1042 but any reference
to BTS or WLS was avoided in order to keep the farmers’ decisions comparable. If we had referred to
BTS and WLS or to Decisions 3035 and 1042 we would not be able to distinguish between the farmers
preferences for either experimental scheme and past experiences for which we cannot control.

Since all decisions farmers took throughout the experimental sessions were incentivised by monetary
payments and given that all farmers prefer higher monetary gains over lower gains, we can assure
that farmers revealed their real preferences throughout the games without being diverted by their
experiences with either the insurance pilot program or the species of shrimp they usually farm.

In order to keep decisions simple and straightforward we did not distinguish between types of shrimp
but concentrated on WLS only. The rationale behind was manifold. Firstly, GIZ's Report on International
Demand for Vietham Shrimp 2013 states that “Black Tiger Shrimp are less favourable for the highly
competitive markets (...) the question arises in mid to long term, how to keep small-scale Black Tiger
Shrimp farmers in business” (Censkowsky 2014, quick summary: 1). Secondly, the vast majority of the
farmers in the surveyed region of Ca Mau nowadays cultivates WLS even though policy makers plan
to increase the share of BTS. Thirdly, Decision 1042 only reviewed the compensation schemes of WLS,
compensations for BTS remained unchanged. Since Decision 3035 was abolished and is not sustainable
for the insurance company in the mid to long term, it would be meaningless to test the farmers’
preferences for a setup similar to Decision 3035. Due to all of these reasons it seems reasonable to test a
insurance scheme that is similar to what might be implemented whenever the government decided to
continue an aquaculture insurance program for intensive shrimp farmers.

The base of the PDE is a standard insurance setup that classifies all of the important parameters for
the insurance premium calculation, such as the pond size, stocking density, and feeding costs. To be
comparable, we introduced an insurance setup on which all calculations were based and that provided
a unique reference point. Table 6 presents the insurance setup.

Table 6: Insurance Setup

Characteristic Value
Pond size 1,000 m?
Shrimp type White leg shrimp
Shrimp density 100 PL/ m?
PL costs 90 VND/PL
Feed costs 32,000 VND/ kg
Insured amount 73 mio VND
Additional: Pond preparation 5 mioVND
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To study the demand for specific insurance characteristics, we simplified the insurance contract and
decomposed it into its four main characteristics. These four characteristics were identified based on
the information collected during the FFM and the Household Survey. In particular, we decomposed the
insurance contract into

Insurance premium

Compensation schedule

Deductible

Coverage of pond rehabilitation costs.

H N =

While the insurance premium, the compensation schedule and the deductible are already specified in
the currentinsurance contract under Decisions 3035 and 1042, we included the pond rehabilitation costs
coverage additionally. The rationale was that during the FFM and survey many farmers complained that
the insurance only compensated after shrimp death for more than 10 days after stocking but requiring
pond rehabilitation after each crop loss leaving the high costs of pond rehabilitation uncovered by the
insurance.

Based on the four characteristics, we assigned three to five different levels of each characteristic as
modifications of the existing values in the contract (the status quo at the time of the experiments). For
the insurance premium, we considered 7.5%, 10% (status quo), 12.5%, 15% and 17.5% of the insured
amount as premium levels. For the deductible, we considered 20%, 30% (status quo) and 40% from the
compensated amount. For the pond rehabilitation cost coverage, we considered 0% (status quo), 50%
and 100% of the assigned pond rehabilitation costs from the household survey.

For the compensation schedule, we constructed four simplified compensation schedules determining
the share of the insured amount compensated in a total of simplified day brackets (0-10 days, 11-20,

etc.). Figure 29 depicts the four different compensation schedules.

Table 7: Compensation schemes (compensation in %)

Day brackets A B C D
0-10 0 10 0 0
11-20 20 20 0 20
21-30 30 30 20 20
31-40 40 40 60 60
41-50 50 50 60 60
51-60 20 10 20
61-80 0 0 0
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All compensation schedules have the same expected compensation amount under the assumption that
the probability of shrimps catching a disease is the same in each day bracket. They only differ in the
distribution of compensations across the day brackets. Schedule A is similar to the status quo schedule.
Schedule B accounts for the criticism that non-compensation of shrimp death in the first 10 days poses
a great threat to the farmers. Compensation schedules C and D compensate less in the early days of
the production cycle, but more in the days before the cutoff time after which farmers can sell shrimps
even when they are dead. Compensation schedule C compensates at the end in bracket 51-60 while
compensation schedule D compensates in the early bracket 11-20 days.

Based on the four attributes with the three to five levels, we constructed different hypothetical insurance
contracts by varying the levels. Each contract was characterised as depicted in Figure 4. In addition
to the general information about the insurance contract, we supplied all calculations to the farmers
so that they could read the amount of the final compensation from the table without making own
calculations.

Figure 4: Examples of compensation schedules

Insurance premium Insurance premium
2,920,000 VND 4,380,000 VND
Compensation Compensation
Day Compensation Day Compensation

From To in % From To in %

0 10 0% 0 10 0%

1 20 20% 1 20 20%

21 30 30% 21 30 30%

31 40 40% 31 40 40%

41 50 50% 41 50 50%

51 60 20% 51 60 20%

60 80 0% 60 80 0%

Deductible Deductible
40% 20%
Pond rehab cost coverage Pond rehab cost coverage
0% 50%
Basic compensation 73MVND * 50% M VND = 36.5M VND Basic compensation 73MVND * 50% M VND = 36.5M VND
Deductible 36.5M VND * 40 % = 14.6M VND = Deductible 36.5MVND * 20 % = 7.3MVND
+ Pond rehab costs 5MVND * 0% = 0 VND + Pond rehab costs 5MVND * 50% = 2.5M VND

= Final compensation 21.9MVND = Final compensation 31.7ZMVND

We then presented a set of two of these constructed contracts to a farmer and asked which contract
he preferred.’ We repeated this binary choice six times with varying contracts. Based on the farmers’
decisions, we can elicit information about the importance of each attribute. This information allows us
to draw conclusions on the most preferred attributes within an insurance contract.

'S We used a fractional factorial designed of all possible combinations of the attribute levels and applied the D-efficiency criteria
to pre-select a set of 25 hypothetical insurance contracts for the comparison in our experiment. We verified the orthogonality
of attribute level compositions ex-post (compare DCE User WEB guide for a nicely applied description of the technique). Based
on the 25 contracts, we formed all possible binary comparisons of two contracts each. We eliminated all choices where one
insurance contract clearly dominated the other (e.g. all attribute levels are equal of better) or that were to complex (e.g. where
insurance schemes differed in three or more attributes). The latter point is important to facilitate choices and ensure consistent
decisions. We then selected 24 binary comparisons that we split into 4 blocks such that each participant only made 6 choices.
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5.1. Household Survey: Descriptive Statistics'

5.1.1.

A total number of 389 farmers participated in the household survey. The large majority of these farmers
were male of an average age of 45 years. A quarter of the surveyed farmers had either no or only primary
education, 6% finished professional high school and 1.45% visited university (see Figure 5 below).

Table 8: Household and farmer characteristics

Household size

Age

Gender

Literacy

Education

Number of migrated family members
Remittances

Adult working household members
Occupation working adults

Number of rooms

¢ The collected data was analysed by using the econometrics software STATA 12. The do-files can be provided upon request.

General Characteristics

4.71
459
0.95
0.99
3.35
0.16
0.25
1.033
3.31
3.32
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On average the farmers shared a 3-bedroom house with almost 5 other members. The majority of 58%
lived in strong houses, sharing bathroom and kitchen with their household members. Only 1.5% of
the farmers did not have toilets in their house, the majority of 44% use flush compost (squat) toilets.”
As water source, 86% of the farmers accessed deep-drilled wells. For heating and cooking, 75% of the
farmers used gas, 17% used firewood.

Figure 5: Housing Types Figure 6: Farmers’ Education
Makeshift )
4% no diploma
Villa/ strong hous 2%
-private kitchen
1%
Other
%
% Primary
21%
Semi-
Strong hpuse permanent
-shared kitchen —
bathroom 37% Secondary 68%

58%

Almost all farmers (with the exception of 7 individuals) owned the land they have lived on. On average
these farmers own 22,800 m? (2,28 ha) but half of the farmers own less than 17,000 m? (1,7 ha) of land.
Whereas almost all farmers own basic household assets such as cookers, wardrobes, TV, fans and
motorbikes, almost 20% do not own a refrigerator or a video recorder. Only a small fraction of 1.8% of
the farmers owns an air conditioner or a car (0.5%).

Table 9: Land and Asset Ownership

Mean SD

Land

Land area (in thousand m?) 22.85 (45.95)
Assets

Cooker 0.98 (0.13)
TV 0.99 (0.11)
Video 0.89 (0.32)
Wardrobe 0.98 (0.12)
Fridge 0.81 (0.39)
Motorbike 0.92 (0.28)
Fan 0.95 (0.21)
Air conditioner 0.018 (0.13)
Car 0.005 (0.071)

'7 In order to elicit the types of toilets and water access, the farmers were shown pictures of the different types.
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With the exception of two farmers (0.5% of the sample), the farmers’main occupation was in aquaculture.
With aquaculture, the farmers earned annually on average 60.37 million VND per 1,000m2. However,
50% of the farmers earned less than 28 million VND. From their last crop, the farmers earned on average
38 million VND (median of 21.9 million).

Agriculture (million VND/
year)

Aquaculture (million
VND/1,000m?)

Livestock (thousand
VND/month)

Wage (thousand VND/
month)

Business (thousand
VND/month)
Remittances (thousand
VND/month)

Other monetary transfers
(thousand VND/month)

Other (thousand VND/
month)

Mean

0.016

0.96

0.064

0.072

0.059

0.005

0.005

0.003

Table 10: Income Sources

Income source

% of farmers

SD

(0.12)

(0.19)

(0.25)

(0.26)

(0.236)

(0.071)

(0.071)

Income amount
in VND

Mean SD

27.8 (35.6)

60.4 (183.8)
3542.2 (8416)
4741.65 (5665.1)
3564.2 (4164.1)

5030 (7028.6)

4000 (707.1)

7500 )

Only a minority of the farmers had other income sources from agriculture, wage employment or an own
business. Less than 10% of the farmers earned additional income from wage employment (7.2%), or small
businesses (5.9%). On average there was only one other income earner in each household. However, this
figure varies between zero and seven individuals who supported the household financially. In each
household lived between zero and five children (average of 1.05). Few farmers (15.7%) reported to have
family members who migrated either nationally or internationally. Of those only one quarter supported
the farmer financially through remittances.
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5.1.2. Shrimp Farming Characteristics

One third of the farmers were exclusively engaged in intensive shrimp farming.”® Given that extensive
shrimp farming has a lower risk of complete crop failure and generally also a lower risk of shrimp disease,
almost two thirds of the farmers diversified the risk by maintaining extensive and intensive ponds. The
minority of the farmers surveyed in the study was engaged in semi-intensive farming (1.8% either had
semi-intensive farms or combined semi-intensive with intensive ponds).

Figure 7: Shrimp Farming Activities

Other, 1.8

Intensive
only, 33.93

Extensive +
Intensive
64.27

Farmers have on average 3.6 ponds of which 0.6 are used for water treatment (settling) only. Regarding
their last crop before the survey (in 2013), the farmers cultivated on average 2 ponds with WLS and only
0.3 ponds with BTS. Generally speaking, 58% of the farmers regarded the cultivation of WLS as riskier
than the cultivation of BTS.

On average the farmers stocked a PL density of 70 PL per m? for WLS (intensive ponds) 23 PL per m?
(extensive ponds) and 24 PL per m?for BTS (intensive ponds) and 5 PL per m? (extensive ponds). However
these numbers vary a lot across farmers. The range goes from a density of 4 up to 200 PL per m? for WLS
and from 1 to 60 per m? for BTS. Interestingly, 97% of the farmers confirmed that stocking a higher
density of PL implied a higher risk for the farmer. Therefore, we can assume that farmers with lower
stocking density were generally more averse to taking risks.

The first farmers started extensive shrimp farming in the early 1990s already (10% started before 1995).
The majority of the farmers (44%) started in 2000. The lasted starting date within the scope of the survey
was 2014 only. The earliest intensive shrimp farmers started between 1994 and 2004 (10%) and the vast
majority between 2010 and 2012 (58%).

'® The sample did not cover farmers who were solely engaged in extensive farming since these farmers had no access to the
insurance program.
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Table 11: Intensive Shrimp Farming Characteristics

Mean SD

Number of ponds 3.65 (2.49)
Number of settling ponds 0.64 (0.59)
Year started shrimp farming 2009 (3.24)
Last crop (2013)

Number of ponds for WLS 2.18 (2.23)
Number of ponds for BTS 0.31 (0.67)
Average PL density for WLS 68.89 (23.26)
Average PL density for BTS 16.16 (12.08)

The tools used by the shrimp farmers give insights on their potential to increase the efficiency of pond
management. Almost all farmers in the sample owned oxygen machines (98%), trays (89%), and water
test kits (87%), only 80% of the farmers owned generators. Of those farmers who did own the respective
tools, on average they had more than 2 oxygen machines per pond, almost one kit per pond and 4

nets.
Table 12: Shrimp Farming Tools
Number of farmers Number of tools
owned tools per pond
Mean SD Mean SD
Oxygen 0.99 (0.11) 234 (2.45)
Generator 0.81 (0.4) 1.19 (1.17)
Tray 0.9 (0.3) 1.41 (1.11)
Scale 0.99 (0.101) 0.38 (0.67)
Water test kit 0.87 (0.33) 0.76 (0.82)

On average intensive farmers’ ponds had a size of 2,427m? (WLS) and 3,113m? (BTS). The average
extensive pond sizes were 10,900m?for WLS and 12,374m? for BTS, respectively. Appendix 2 summarises
the pond characteristics of the three major ponds of the farmers’ last crop. Only 6% of the intensive
ponds were insured. Over all intensively farmed ponds, farmers reported 56% of crop losses (for the
second last crop before the survey). In contrast, only 34% of the extensively farmed ponds failed. This,
again, highlights the significance of risk diversification by maintaining intensive and extensive ponds
simultaneously.

Table 13 below shows that on average farmers cultivated almost 2 crops per year. The amount of crops
with WLS and BTS was almost equal with on average 1.4 and 1.2, respectively. Also, the likelihood of crop
failure for WLS and BTS was almost the same in 2012 with an average of around 50% per crop. However,
in 2013 crops with BTS failed with a significantly lower probability (around 25%) than WLS (more than
70%).
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Table 13: Crop Overview 2012 and 2013

2012

Mean SD
Number of crop 1.81 (0.93)

Crop 1 Crop 2 Crop 3

Mean SD Mean SD Mean SD
Number of ponds with WLS 1.39 (2.1) 1.56 (2.27) 1.96 (2.18)
Number of ponds with BTS 1.19 (1.6) 1.06 (1.66) 0.76 (1.14)
Number of ponds with WLS failed 0.55 (1.09) 0.65 (1.26) 0.67 (1.17)
Number of ponds with BTS failed 0.47 (0.98) 0.46 (1.05) 0.41 (0.95)

2013

Mean SD
Number of crop 2.06 (0.8)

Crop 1 Crop 2 Crop 3

Mean SD Mean SD Mean SD
Number of ponds with WLS 1.67 (2.2) 1.9 (2.36) 2.18 (2.23)
Number of ponds with BTS 0.73 (1.1) 0.65 (0.99) 0.31 (0.67)
Number of ponds with WLS failed 0.67 (1.28) 0.76 (1.34) 0.795 (1.19)
Number of ponds with BTS failed 0.26 (0.69) 0.258 (0.73) 0.136 (0.48)

The main reason for crop failure was shrimp disease and namely Hepatopancreatic syndrome (63%) or
White Spot (15%) disease. Almost 10% of the farmers admitted that management mistakes lead to crop
failure. Interestingly, the low number of below 4% of farmers who cited water pollution as main reason
for crop failure stands in sharp contrast with the evidence we received from the FFM. In the qualitative
interviews it seemed as if bad water quality was a main issue for the farmers.

Figure 8: Reasons for Crop Failure

Management Other
Mistakes 4%
9% Y
Too cold weather
4%
Bad quality PL
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The majority of farmers stated that they rehabilitated on average 78% of their ponds after crop failure.
For a “small” rehabilitation that is recommended after each crop independently whether it failed or
not farmers reported to pay on average 2.7 million VND per 1,000 m2. For the same pond size, a “big
rehabilitation, which farmers usually do once per year, costs them on average almost 10 million VND.

”
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Table 14: Pond Rehabilitation

Cost of small rehab (M VND/1000m?) 2.68 (3.15)
Cost of big rehab (M VND/1000m?) 9.63 (12.01)

The majority of the farmers (75%) stated that they used chlorine after a crop-failure. But, there are
other chemicals that farmers think to be appropriate to use in order to properly disinfect the pond and
thereby prevent the spread of disease (see Table 12). 42% of the farmers not using chlorine to treat
infected ponds used other chemicals. This leaves 14% of all farmers who seem not to treat an infected
pond at all. According to a member from the Vet Branch, chlorine is the most suitable and efficient
chemical to kill the bacteria and conduct the pond rehabilitation. The Branch also recommends other
strong disinfectant chemicals, such as Formol, BKC (Benzalkonium Chlorinde), lodine and KMnO4 that
farmers also use (see right hand side of Figure 9).

Table 15: Use of Chemicals

Chlorine 0.75 (0.44)
Other chemicals 0.42 (0.5)

Thereasons for not using chlorine are manifold and include the lack of money, lack of time and ignorance
of its utility (see Figure 8). The argument for the lack of financial resources is supported by the evidence
that 43% of all farmers stated that they generally lacked access to capital.

From the qualitative interviews there is evidence that farmers fear a negative impact of their pond quality
after the use of chlorine. This fear might explain the statement that chlorine which in turn harmed the
ponds instead of cleaning them. According to a member from the Vet Branch, some farmers applied
out of anxiousness after a crop failure an overdoses of chlorine, which may actually yield to less algae
growth in the following crop.

Figure 9: Reasons for non-use of Chlorine and use of other chemicals
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As stated above, 14% of farmers reported not to treat an infected pond. Even though farmers did not
report poor water quality as main reason of crop failure in the survey, evidence from the FFM suggested
this to be an issue. Farmers also reported that other farmers would flush the polluted water back into
the river without treating the pond with chlorine as it is expected from the officials. The stated share is
elicited by directly asking the survey participants for their behaviour. Naturally, respondents may not
respond honestly to these questions, since they would reveal socially undesired behaviour that harms
the other farmers and is forbidden. In order to overcome this interviewer bias, and to approximate the
real fraction of the farmers who regularly pollute the river with infected pond water, we included one
list randomisation item in the questionnaire. Farmers received a list of statements and were asked to
how many they would generally agree without revealing the specific statements. Fifty percent of the
farmers received a list containing 5 statements the list of the remaining 50% included a so-called key
item being the statement“sometimes | flush infected pond water back into the river without treatment”.
Given that on average all farmers would agree to the same statements, the difference in the total
number of affirmations reveals the fraction of farmers who agree to the key, i.e. flush water without any
treatment.

Table 16: List Randomization Items

List 1 (test) List 2 (incl. key item)

v | have stocked Tiger Shrimp PL with a density of v" | have suffered from buying chemicals that turned

more than 25 PL/m? out to be fake.
v | have bought PL that was of bad quality. v" | have stocked White Leg Shrimp with a density
v | have borrowed money to be able to prepare a higher than 100 PL/m?

new crop. v After a disease, | already flushed the water without
v After a successful crop (no disease), | have already treating the pond (key item).

skipped a rehabilitation before starting a new v I never test the quality of PL because the test

crop cycle. results are not trustworthy.

v' | have tried to breed my own hatchlings.

Using this list randomisation technique, we found that over 18% of farmers do not clean the pond
appropriately. The difference of 4% compared to the self-reported behaviour is due to the fact that not
cleaning the pond is a socially not acceptable behaviour.

More than a quarter (26%) of farmers reported that someone came to check whether they treated their
pond properly with chlorine. In most cases they were monitored by the commune (37%), the extension
service (27%), or the vet branch (16%). An increase in monitoring farmers whether they treat their ponds
appropriately after a disease infection may yield to less infected water entering the common water
supply and hence may prevent diseases from spreading.

5.1.3. Financial Descriptives

Regarding the financial situation of the farmers there is evidence that farmers lacked access to financial
capital. Asking whether they have struggled in receiving a loan, 43% of the farmers acknowledged that
they did. Almost two thirds of the farmers need to ask for financial help when they face a crop failure
because they lack own savings. Of those, 76% rely on their family members in order to get financial
support and 25% borrow from a formal financial institution.
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Table 17: Information about Farmers’ Finances

Share of all farmers

Mean SD
Borrowing
Friends/ relatives 0.41 (0.49)
Bank 0.25 (0.43)
Moneylender 0.105 (0.1)
Credit cooperative 0.005 (0.07)
Civil societies 0.0025 (0.05)
Feed and chemical agency 0.08 (0.27)
Other 0.0025 (0.0007)
Saving
Bank 0.11 (0.31)
Home 0.56 (0.5)
Saving clubs 0.16 (0.37)

Table 17 provides the summary descriptive statistics of all farmers and shows that over 70% did borrow
money in times of financial distress. We can also see that only 11% of all farmers used formal bank
accounts to save money. The vast majority of 56% saved at home which is less safe and bares opportunity
costs in terms of lost interest. It remains unclear for which reasons the farmers prefer to save money at
home. Either the farmers do not trust banks or they lack access to formal bank accounts. No farmer saves
through a non-governmental organisation or the cooperative. Only 16% save through a savings club.

5.1.4. Information about Cooperatives

Morethanaquarterof theinterviewed farmers were members of cooperatives.Table 15 gives an overview
of the main characteristics of the cooperatives and the services they offer. Aimost half of the members
pay a regular fee of an average amount of 186,000 VND per month for the services received through the
membership. When members were explicitly asked whether they received financial support from the
cooperative, 40% agreed and 32% stated that they have already received direct financial support from
a peer within the cooperative.

Table 18: Information about Cooperatives

Mean SD

Member of a cooperative 0.26 (0.44)
% pay administration fee 0.46 (0.5)
Administration fee amount (T VND/month) 185.4 (133.1)
% pay membership fee 0.33 (0.47)
Membership fee amount (T VND/month) 127.2 (201.5)
Support and Solidarity

Financial support from cooperative 0.4 (0.49)
Financial support from members 0.32 (0.47)
Solidarity: others know my problems 0.89 (0.32)
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Interestingly, members of cooperatives are more likely to treat their ponds with chlorine after crop failure.
There are two possible reasons for this observation. First, this may indicate the better information that
cooperatives have about their members, and that members of the same cooperative have about each
other, which may prevent farmers from not cooperating socially and taking better care with respect
to the common pool resource, e.g. the water supply by the common water source. This argument is
supported by the fact that almost 90% of the members stated that their peers would be informed
about any problems they faced. Second, this pro-social behaviour in terms of adopting shrimp farming
techniques and following proposed procedures may be due to increased training activities, information
and support within the cooperative.

Figure 10: Benefits of Cooperative Membership
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From the point of view of the members the first biggest advantage (35% of agreement) is access to
technical advice where 27% mentioned advice about production techniques and almost 8% referred
to advice regarding disease management techniques. Cooperatives also provide improved access to
higher quality and/ or cheaper input factors such as feed (12%), PL (4%), or chemicals (1%). Farmers also
value the opportunity to informally share knowledge with their peers inside the cooperative (29%). In
terms of access to financial support, 11% of the farmers mentioned to have received access to formal
loans through the cooperative, 2% received loans from the members and 2% received access to formal
bank loans.

From qualitative interviews, we know that DONRE and DARD are already partnering with cooperatives
within the CRSD (Coastal Resources for Sustainable Development) program in Dam Doi. In cooperation
with the technical departments selected households of these cooperatives shall participate in a pilot
aiming to build a standard procedure for monitoring farmers’ pond management. Even though this
program is still at a piloting phase it shows the great potential farmers’ cooperatives have with respect
to improve the communication and cooperation with the officials and thereby reducing uncertainty as
well as disease outbreaks and crop failure.
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5.1.5. Farmers’ Behavioural Traits regarding Trust, Solidarity and Risk

In general one can state that the higher a community’s general level of trust and solidarity the higher
the likelihood of efficient and effective management of institutions. Since insurance programs always
bare the risk of opportunistic behaviour such as moral hazard of the clients it is important to get a
clear picture on behavioural traits of the individuals being potential clients. In the survey, we included
questions from the General Social Survey that are world-widely used to quantify general levels of trust.
When asked whether farmers believed that in general people could be generally trusted, 90% agreed.
Only 10% of the farmers believed that one cannot be too careful in dealing with people. An even higher
share of 93% of the farmers stated that generally speaking other people would behave in a fair way and
thereby not take advantage if they got the chance to and 96% of the farmers regard other people as
rather helpful instead of selfish.

Through the Public Good Game as it was explained in the methodology part of this report, we are able
to quantify the farmers’ willingness to contribute own wealth to the community. Farmers received an
amount of 100,000 VND of which they could contribute shares in brackets of 20,000 VND to a joint
“account” with another farmer of unknown identity. For every 20,000 VND the two farmers contributed,
we added 10,000 VND. The total amount of up-scaled contributions was equally shared among the
two.

Since contributions remained unobserved by the respective peer it was easy for the farmers to take
advantage by not contributing anything and hoping for a positive contribution by the other. Figure
10 shows expected (from their unknown partner) and real contributions of the farmers. On average
farmers contributed almost 50% of their endowment, namely 48,130 VND. They expected slightly lower
amounts from the other, namely 40,821 VND. This shows that farmers are generally willing to give up
own wealth for the mutual benefit of the community and were even willing to contribute more than
they expect their partner to contribute.

Figure 11: Expected and Real Contributions in PGG
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Through the hypothetical question of how much farmers would contribute if they knew the amount
contributed by their partner, we can quantify the farmers’ conditional cooperation, i.e. to what extend
farmers are willing to reward generosity of punish avarice. Figure 11 below shows that farmers would
still contribute an average amount of 30,000 VND even if their partner did not contribute at all. However,
their willingness to over-contribute reduces from any contribution higher than 40,000 VND. From this
threshold they would contribute on average between 85% (for 60,000 VND of contribution) to 75% (for
100,000 VND of contribution) of their partner’s contribution and thereby free ride on the other’s pro-
social behaviour.

Almost 10% of the farmers would contribute nothing despite the fact that their partner contributed the
entire amount of 100,000 VND. This means that those farmers would be willing to use their partner’s

trust for a net gain of only 25,000 VND."

Figure 12: Conditional Contributions in PGG
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Asking the farmers about their perception of the general risk involved in the shrimp farming business,
97% considered their business as risky. Figure 12 shows that with the abstract measure of risk attitudes,
the vast majority of shrimp farmers can be classified as either highly risk averse (45.35%) or moderately
risk averse (8.11%). A share of over 10% behaved risk neutral (11.71%), 12.61% behaved in a risk seeking
way. Combining this information with the farmers’ perception of general risk involved in shrimp farming,
this implies a significant potential demand for aquaculture insurance.

A quite large fraction of the farmers (22.22%) behaved non-consistently with respect to their risk
attitudes. This means that they behaved in a risk seeking way under some circumstances and risk averse
or neutral in others. Hence, they either did not understand the game took their decisions randomly.
With the data we gathered we cannot clearly state whether this means that they would behave similarly
in real life decisions, e.g. regarding their shrimp farming business.?

% If both farmers contribute 100T VND, both receive 150T VND, if only one contributes 100T and the other one 0, then the first
received 75T VND and the latter 175T VND. The difference is 25T VND.

2 Fortherisk attitudes we used data from the experimental sessions only since the results from the Risk Aversion Game conducted
at the end of the survey is too noisy and inconsistent to draw conclusions.
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Figure 13: Farmers’ Risk Aversion
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5.1.6. Feedback about Insurance Program

Only 15% of the interviewed farmers purchased insurance for their last crop. However, almost half
of the farmers (44%) have bought insurance at some point and can therefore share insights on their
experiences and level of satisfaction. On average each of those farmers insured 8,000 m? of a total value
of 182 million VND. On average each farmer paid an insurance premium of 12 million VND.

As stated in the introduction of this report, a large fraction (84% or: 173 individuals) of the insured
farmers asserted a claim. The vast majority (84% or: 146 individuals) has already been paid by the time
the interviews took place. From the interviews we cannot state that members of cooperatives were
more likely to buy insurance. Only 28% of these actually did.

Table 19: Information about Insurance

Mean SD
% of farmers who had insurance last crop 0.15 (0.36)
% of farmers who ever had insurance 0.44 (0.5)
Pond size insured (in thousand m?) 834 (23.3)
Insured amount (in M VND) 182.4 (245.3)
% of farmers who had claim 0.84 (0.36)
% of farmers who had their claim paid 0.84 (0.36)
Cooperative members who had insurance 0.275 (0.45)

Overall the satisfaction with the insurance scheme of the farmers is not very high. When asked to rank
how happy they are with the program, with 1 being the “Not at all satisfied” and 5 being “Very satisfied”,
the average answer was 2, meaning they were not very happy with the pilot scheme (see left hand
side of Figure 13). In general, farmers who have asserted a claim were significantly less satisfied with
the insurance program (t test p < 0.00). Further, among those farmers who asserted a claim, those who
have already been paid ranked the insurance program higher by 0.7 points. The level of satisfaction was
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highly related to the waiting time until compensation in case of a claim (see right hand side of Figure
13). The coefficient of correlation of -0.27 indicates that farmers rated the insurance program according
to the delay in payment.

Figure 14: Satisfaction with Insurance Program
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The majority of the farmers identified the benefit of the insurance program as a mean to reinvest in
the next crop (84.4% out of 167 responses), as well as reducing the risk in this line of business (nearly
9%). The main reasons the farmers were not happy with the program was the fact that compensation
payment was delayed beyond the time of one month as stated in the contract. Further, once they were
compensated an excessive deductible was applied (see tables in Appendix 3). Those reasons were
represented by around 75% out of 142 responses. Other main reasons for the resentment of the farmers
towards the scheme include the fact that the insurance company was not honouring the contracts,
negotiated outside of the signed contract by asking farmers to accept lower compensation payments
in exchange for fast delivery. This led to additional uncertainty and hence, to a significant drop in trust
towards the insurance company.

Nevertheless, the main reason for not buying insurance again was the fact that the pilot program ended.
This suggests that farmers still have a demand for insurance and acknowledge its benefits. However, the
way the scheme was executed and handled created dissatisfaction amongst the farmers. Interestingly,
a large fraction of farmers who have never bought insurance (around 45% of the responses) stated
that they did not buy insurance because they had no information about it. All of this suggests that the
demand for insurance remains high and farmers would enroll if they got the chance.

5.2. Extensive Mangrove Shrimp Farming
5.2.1. Descriptive Overview

Kien Vang Forest covers a total area of 9,869ha, including 2,980 ha of protected forest, 4,191 ha of fully
protected forest and, 2,689 ha of production forest. A total number of 804 households are engaged in
extensive shrimp farming on an area of 4,231 ha. In An Vien Dong Commune there exist 2,280 mostly
extensive shrimp farming households covering an area of 6,188 ha. Nhung Mien Forest accommodates
2,670 shrimp farming households owning on average between 2 and 6 ha of farm land. The mangrove
forest covers almost 50% of the area. 140 households have already been certified as organic shrimp
farmers and another 740 households are currently applying for certification.
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Even though technically all farmers practice organic shrimp farming in the sense that the do not use
chemicals or feed for the production, organic certification has started in 2010 only. In order to be
eligible for organic certification farmers need to prove at least 60% of mangrove forest on their land.
They further need to purchase PL from distinct hatcheries.

Once the farmers meet the criteria, they can apply to be certified. This process involves no further
costs to the farmers. Also, the benefits from certification are manifold. First, the market price of organic
BTS lies around 10% above the price of the non-organic. Second, certified farmers receive access to
regular technical training workshops and their attendance is financially incentivised. Third, as additional
incentive farmers are provided a toilet. Lastly, farmers gain more certainty about market prices and
demand since they provide the harvest to distinct processing companies.

Even though the benefits of broad mangrove coverage are well known to the farmers (in terms
of reduction of the risk of shrimp disease and constantly increasing wood prices), they are further
incentivised to maintain and extend the mangrove area on their land by receiving 6% of the market
price of the wood. Since it takes between 12 and 15 years for the forest to grow?' up to a point where
it can be harvested, farmers receive advance payments of 6% of the value for each year they grow the
forest.

5.2.2. Potential Application of Insurance Program

Regarding the potential to enlarge the scope of the insurance program on extensive mangrove shrimp
farms, evidence from the interviews suggests that farmers indeed recognise the benefits from insurance
but lack the willingness to pay for it. This derives mainly from the fact that the risks involved in extensive
farming are significantly lower compared to intensive farming modes. Instead of having explicit stocking
periods, farmers stock PL every month and harvest the shrimp as soon as they are sufficiently large.
Dead shrimp usually do not infect the entire pond and thereby do not constitute such a high risk as it is
observed for intensive farms.

Farmers can decrease the risk of disease by maintaining and constantly growing the area of mangrove
which is beneficial for the healthy development of shrimp. Further, farmers usually diversify their crops
by farming BTS and “natural” shrimp which grow naturally, i.e. without stocking PL.

Usually, farmers rehabilitate their ponds once a year over a period of two months. Since this process
is relatively costly (around 20 million VND per rehabilitation), farmers who experienced low income
in the previous season need to borrow money from family members or the bank. In order to receive a
formal bank loan they have to turn in their green book. Most farmers we interviewed did not get their
green book back from the bank. This suggests that they have constraints to save money or do not see
the immediate need of having the legal papers of their land. Farmers reported that the main benefit
they would see in having insurance is for the payment of pond rehabilitation (especially after a disease
outbreak).

According to the forestry management unit and the farmers, disease outbreak correlates with water
quality (due to an increased number of intensive farms and industry in the region), bad quality PL

21 One ha of mangrove forest can produce between 80 and 120m? of wood after 12 years. The market price varies between 700 T and
1 million VND per m?.
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and climate change. However, disease outbreak can also positively correlate with an increasing area
of mangrove if farmers do not carefully clean the pond from falling leaves. Therefore, farmers have to
assure that the mangrove canopy does not grow too dense. In order to be successful, farmers need to
keep the banks clean from leaves and regularly dig the soil to ensure a sufficient amount of natural feed.
Hence, sound management of the ponds and technical knowledge on how to keep the ponds clean is
crucial for the prevention of shrimp disease while maintaining a sufficiently large area of mangrove that
authorises farmers to apply for certification.

Despite the fact that extensive shrimp farmers do not seem to have an urgent need for crop insurance
an effective implementation would remain difficult. The farms are located in remote areas so that
monitoring - being already difficult for less remote intensive farms - will be resource intensive in terms
of costs and manpower and therefore time.

5.2.3. Impact of Certification

All certified farmers acknowledged the positive impact of certification. Even though improved extensive
shrimp farming would lead to higher profit margins farmers understand the benefit of certified organic
shrimp farming mainly because of the additional support from the organisation providing additional
training and support in terms of contractual partners for input purchase and sales. All of the certified
farmers we interviewed reported higher earnings since they enrolled in the program. There can be
various underlying reasons that would need to be investigated further:

1. As soon as farmers are certified as organic shrimp farms they have to purchase PL from a contract
partner delivering organic PL. These hatcheries are monitored through the SNV study in charge of
the certification process. Therefore it is possible that better quality PL lead to a lower risk of crop
failure and therefore higher earnings.

2. Certified farmers get access to regular training sessions in which they learn about new techniques
and improved farming modes. Training sessions are provided on a monthly basis. In order to assure
attendance, farmers receive a monetary compensation for participation.?> Another positive side
effect of the trainings is that farmers put more effort in the maintenance of their ponds because
they get a better understanding of the benefits of a sound pond management. Finally, these
trainings may improve the communication among farmers and give them opportunities to share
knowledge.

3. Inorderto be accepted as a certified organic member, farmers need to maintain a log book in which
they keep track of all pond treatments and stocking. The certification company regularly checks the
log book in order to ensure farmers follow all regulations. This might decrease the risk of crop failure
due to management mistakes.

4. Processing companies pay a 10% higher price for certified organic shrimp which can in turn lead
to higher profits for the farmer given that the increase in production costs is much lower (organic
PL might be more expensive than common PL but not to such an extend). In order to avoid moral
hazard farmers receive the 10% bonus only after the harvest has been checked and approved in
quality.

22 However, farmers reported that they would even participate without any compensation or might even be willing to pay a fee
because they value the benefits from these training courses.
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Those farmers who have not been officially approved to be organic shrimp farmers according to the
standards seem as enthusiastic as the farmers who have already been enrolled. However, they seem
to be anxious about the requirement to purchase organic PL only in order to keep the certification.
They fear that the higher price of this PL will negatively impact their margin of profit and thereby
hamper their business. Nevertheless, they are encouraged by the possibility to access new business
opportunities through the certification. Also they value the opportunities to take additional training
courses and receive a toilet from the organisation.

In summary, it seems as if organic certification takes the role of (or substitutes for) formal insurance in a
sense that it reduces the general risk of crop failure by providing access to high quality PL and training.
Furthermore the organisation provides to its members a network of contractual partners for input and
output factors that are monitored and evaluated on a regular basis. Therefore, the organisation within
the group of certified shrimp farmers also substitutes for cooperatives providing similar services to the
farmers.

5.3. Economic Experiments
5.3.1. Investment Game

In the IG, participants decided how much of their initial wealth they wished to invest in the safe and in
the risky assets, respectively. This investment decision was strongly influenced by their risk preferences
and risk attitudes. A risk seeking individual would invest a higher share in the risky asset, whereas a risk
averse person would be more cautious and invest a lower share in the risky asset.

Investment decision with formal insurance and no risk-sharing

The relatively high level of risk aversion that has been described in section 5.1.5 of the descriptive
statistics is further reflected in the investment decisions of the IG. As stated before, the expected payoff
from investments in purple shrimp remained constant (at 10 units) over the different insurance schemes.
In the standard scenario without any formal insurance (20 shrimp in no-disease case and 0 shrimp
in disease case), participants invested 36% of their initial wealth in the purple (risky) shrimp. In this
experiment, the risky shrimp was designed as a high yield-high risk investment being socially optimal
compared to the safe shrimp (e.g. it had a higher expected return (of 10 units) compared to green
shrimp having an expected return of 8.5 units). The investment decisions in the standard investment
game depict a situation where farmers are willing to forgo expected income for a less profitable, but
also less risky investment.

The introduction of insurance from a low-coverage to a high-coverage level as described above helps
to encourage risk taking. Participants increased the share invested in the risky asset to 44% with low-
coverage insurance, 50% with medium-coverage insurance, and 60% with high-coverage insurance.
Hence, insurance seems to fulfill its role as an investment promotion tool in this experiment. However,
the increase in the share invested in the risky asset is smaller than the reduction in variation by the
increased insurance coverage. This means that the tendency of risk aversion remains active. Farmers are
willing to take higher risks (in profitable investments) once they are insured but the scope decreases. For
instance, investments in purple shrimp increased by 18% only for a decrease in payoff variance of 51%
from no coverage to low coverage insurance.
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Figure 15: Investment in Purple Shrimp
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Aside from the positive effect of insurance on desirable risk-taking it becomes obvious that participants
still diversify their risk by maintaining an investment of 40% in the safe investment opportunity in the
high coverage scenario. This implies that an insurance company would not be confronted with the risk
of having excessive risk taking clients if they offer high coverage. When comparing this experimental
finding to the household characteristics, we also see that 64% diversify their income from shrimp
farming by farming both intensive and extensive ponds (see section 5.1.2).

Investment decision with formal insurance and risk-sharing

In a next step we included risk-sharing and asked the participants to repeat their investment decisions
with the sole difference that they had to share the risk of their investments with a partner of unknown
identity. 2 The observed investment choices were very similar to those without risk-sharing. Participants
invested on average 37% in the risky asset in the case of no formal coverage but only risk-sharing
(compared to 36% in the case without risk-sharing).

The introduction of insurance from a low-coverage to a high-coverage level as described above helps
to encourage risk taking. Participants increased their share invested in the risky asset to 44% with low-
coverageinsurance, 53% with medium-coverage insurance, and 61% with high-coverageinsurance. Even
with risk-sharing, insurance seems to fulfil its role as an investment promotion tool in this experiment.

In summary, we can state that risk-sharing among farmers does not have significant effects on investment
decisions. Concerns regarding increases in moral hazard by higher total damage coverage by formal

insurance and informal risk-sharing cannot be supported by the results from the IG.

5.3.2. Willingness to Pay

Without informal risk-sharing, participants were willing to pay on average 11 units of the low-coverage
insurance (55% of their endowment), 12 units (60%) for the moderate-level insurance and 14 units

% The fact that the farmers did not know with whom they were matched helps us to identify changes in preferences without having
to control for arising biases because of friendship among the farmers, i.e. if two farmers know each other well they might behave
differently as if they did not.
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(70%) for the high-coverage insurance. The willingness to pay is increasing with the level of insurance,
but it reacts under-proportionally to the increase in the coverage of insurance. This indicates that the
willingness to pay for insurance is not very price elastic.

Figure 16: Willingness to Pay of Farmers
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With the introduction of informal risk-sharing, participants increased their WTP on average by one unit.
Hence, they were willing to pay on average 12 units (60%) of the low-coverage insurance, 13 units (65%)
for the moderate-level insurance and 15 units (75%) for the high-coverage insurance. This shows that
the valuation of formal insurance is even slightly higher when informal risk-sharing arrangements exist.
It indicates that formal insurance and informal risk-sharing behave complementary and that there is
limited risk of crowding-out between formal insurance and informal risk sharing.

It is important to note that the results from the WTP experiment cannot be translated one-to-one into
reality. The results do not suggest that farmers would be willing to pay 75% of their wealth for a high
coverage of their risks but rather suggest that farmers are willing to accept a moderate price increase for
having a high coverage instead of a moderate coverage of risks.

5.3.3. Product Demand Experiments

From the DCE, we can state that 37% of the participants indicated compensation schedule B as their most
preferred compensation schedule. This was slightly preferred over schedule A (32%). In comparison to
schedule A, schedule B shifted 10% of the compensation from the period of day 51-60 to the period of
day 0-10. This is very much in line with qualitative evidence that the shrimp farmers complained about
the fact that the insurance did not compensate during the first 10 days of the shrimp farming cycle.

It also shows that when farmers are faced with a trade-off between compensation towards the end of
the cycle and compensation at the beginning of the cycle, they value earlier compensation more. This
matches anecdotal evidence that there is little disagreement on the drop in the compensation level
after day 59 in decision 1042. Error! Hyperlink reference not valid. sets out the results of the analysis of
the discrete choices between insurance contracts.
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Figure 17: Farmers’ Preferences towards Insurance Schemes
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Table 20 shows which schedule the farmers’ranked worst given their preferences for a specific insurance
scheme. For example, 20% of the farmers who ranked schedule B highest ranked schedule A lowest.
From this table we can see that the big majority of the farmers ranked schedule C worst independently
of their first preference. The least farmers ranked schedule B lowest among the four variations. Overall
most farmers ranked schedule C worst which did not compensate for losses before 20 days.

Table 20: Best versus Worst Compensation Schedule

Worst schedule
Best schedule A B C D
A 0% 21% 39% 39%
B 20% 0% 44% 36%
C 39% 20% 0% 41%
D 36% 20% 44% 0%

Table 21 sets out changes in the probability that participants would buy the insurance scheme when
the status quo contract of a premium of 10%, compensation schedule A, a deductible of 30% and a
pond rehabilitation cost coverage of 0% is changed in the indicated way. Coefficients in the first column
indicate the changes, the standard errors are described in column 2. Columns 3 and 4 show the level of
statistical significance.

From this table, we can clearly see how the likelihood of insurance purchase decreases with increasing
insurance premium (from 6.7% for an increase to 12.5% premium up to a decrease of almost 20% for an
increase of the premium to 17.5%). However, these figures need to be interpreted in the broad context.
Farmers are much more responsive to a change in deductible than they are to a change in price for
insurance (premium). In the experimental setup, a decrease of the deductible to 20% led to an increase
in insurance take-up of 33%. Further we can clearly see that the increase in insurance take-up due to
the additional coverage of rehabilitation costs outweighs the decrease due to an increase in premium.
If 50% of the rehabilitation costs were covered by the insurance farmers’ willingness to buy insurance
would increase by 34%.

Lastly, we can see that schedule B is the only compensation schedule that is preferred over schedule A.

If the first was offered instead of the latter, farmers’ willingness to purchase insurance did increase by
22%.
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Table 21: DCE Uptake
Coefficient Std. Err. z P>|z]|
(1) (2) (3) (4)

Changes in Premium
Premium decrease to 7.5% 0,067 (0,015) 4,57 0
Premium increase to 12.5% -0,067 (0,015) -4,57 0
Premium increase to 15% -0,133 (0,029) -4,61 0
Premium increase to 17.5% -0,197 (0,042) -4,68 0
Changes in deductible
Decrease deductible to 20% 0,328 (0,044) 7,44 0
Increase deductible to 40% -0,206 (0,062) -3,3 0,001
Changes in pond rehabilitation costs
Change to pond rehab costs of 50% 0,339 (0,052) 6,54
Change to pond rehab costs of 100% 0,620 (0,046) 13,59
Changes in compensation schedule
Change to compensation schedule B 0,221 (0,058) 3,81 0
Change to compensation schedule C -0,161 (0,055) -2,9 0,004
Change to compensation schedule D -0,163 (0,051) -3,17 0,002

As a complement in the analysis of the farmers’ preferences for different insurance schemes, we move
the focus from changes in probability of insurance take-up to changes in farmers’ level of satisfaction
(utility) depending on the variations. Assuming an initial level of satisfaction with the baseline insurance
scheme as described above, column 1inTable 22 indicates the changes in farmers’satisfaction compared
to the initial level. We can read that if the premium increased by 1000 VND, farmers’ utility decreases
by 0.002. Again, we clearly understand from these results that farmers’ satisfaction can be increased
even if the insurance premium was increased by adding other benefits such as the coverage of pond
rehabilitation costs.

Table 22: Impact of Insurance Components on Farmers’ Utility >

Utility of insurance SD
(1) (2)
Premium in TVND -0.0002%*** (0.0000)
Compensation schedule B 0.4502%** (0.1221)
Compensation schedule C -0.3246%*** (0.1137)
Compensation schedule D -0.3288*** (0.1055)
Deductible 20% 0.6812%** (0.0987)
Deductible 40% -0.4170%** (0.1302)
Pond rehab cost coverage 50% 0.7063*** (0.1172)
Pond rehab cost coverage 100% 1.4491*** (0.1480)
Constant 0.0821 (0.0840)
Observations 4,368

Notes: Dependent variable: Utility of insurance. The coefficients show changes in utility with changes in the standard
insurance contract characterised by an insurance premium of 10% =2.920.000 VND, compensation schedule A,
deductible of 30% and a pond rehab cost coverage of 0%.

2% The number observations derives from the fact that we observe one choice per alternative, i.e. 6 choices between 2 alternatives =
12 participants = 12 x 364 = 4,368.
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6.1. Discussion of the Main Findings

This report was produced as part of a cooperation study between the German Development Agency
(GIZ) and the Vietnamese-German University (VGU) to evaluate the pilot insurance program under
government guideline in Ca Mau Province, period 2011-2013.

In order to evaluate the impact and success of the pilot insurance program but also to investigate on
the general demand of shrimp insurance in Ca Mau province, we conducted a field study with arandom
sample of 389 intensive shrimp farmers. The research was conducted in four different study phases from
January to April 2014 and applied qualitative and quantitative interview and survey techniques that
were complemented with experimental methods to elicit farmers’behaviour and preferences. This report
summarises the main findings of this study and derives recommendations on how the pilot program
can be improved in order to better meet the needs of the farmers all by assuring the profitability of
the insurance company. This final report further describes the general environment in which intensive
shrimp farmers in Ca Mau Province operate, gives insights on the farmers’ characteristics, their way to
manage their farms and points out farmers'risk attitudes and preferences.

Even though anecdotal evidence from the FFM suggested general discontent with the pilot insurance
program - that was further supported by the quantitative findings of the household survey - we cannot
neglect the importance of the continuation of such a program for the future development of the region.
Given that the large majority of the farmers interviewed was highly averse to financial risks, they did
acknowledge shrimp farming as risky business. Therefore, they have shown a relatively high willingness
to pay for insurance against the risk of crop failure. Also, the availability (in a rather abstract context) has
shown to have positive effects on the investment in profitable assets. Hence, a well-designed insurance
program can be highly effective in terms of increasing profitable investments and thereby increasing
the region’s general wealth.
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Farmers valued coverage especially in earlier stages of crop failure when the shrimp are too small to be
sold. Further, the large majority of the farmers would be willing to pay a higher insurance premium in
order to receive a higher coverage in case of crop loss. The survey further showed that there is a broad
demand for coverage of the cost for pond rehabilitation after crop loss. In summary, we can state that
the large majority of farmers value lower deductible and coverage of pond rehabilitation costs more
than costs for insurance premium.

Even though there is evidence that farmers would still like to purchase insurance if it was available,
the high level of dissatisfaction with the pilot insurance program reveals some major shortcomings
that need to be improved in case the program would be continued and enlarged to a wider area. Most
importantly, discontent originates rather from administrative problems than from dissatisfaction with
the contractual guidelines. Due to a lack of human resources for monitoring, training and supervision,
frequent adaptions of formalities (such as compensation schedules and requirements) compensation
payments could not be made within the promised time of one month but took on average almost 6
months. Therefore, farmers who asserted a claim are significantly less satisfied with the pilot insurance
program.

Since 2010, intensive shrimp farming has grown very fast and has even surpassed legally assigned
areas. The major reason for the expansion is reported successes from intensive shrimp farmers in the
recent past and the relatively large profit margins from intensive farming modes. The Aquaculture
Branch believed that this expansion has put more burdens on their already fragile infrastructure. Many
of these new farmers lack important farming techniques and experience. Given the Branch’s already
limited manpower they cannot cope with the expanding number of farmers needing proper training
and advices.

From the qualitative interviews we found evidence that the officials believed in the benefit of
cooperatives for shrimp farmers. However, the impact of these semi-formal organisations remains
weak since only a small fraction of farmers currently holds a membership. Based on experience with
existing cooperatives, the officials stated that they were highly beneficial to the development of the
shrimp farming business. This is mainly due to the improved access to knowledge from frequent
interactions among the members sharing experience about farming techniques, access capital, and
high-quality inputs (such as PL, chemicals and feed). Further, credible cooperatives can help farmers to
access investment capital that many farmers currently lack. Therefore, the role of cooperatives can be
strengthened in the future in order to counteract the insufficient resources of the Branch to effectively
monitor and train the farmers.

Although a general tendency of sound solidarity among the community of intensive shrimp farmers
does exist where most were willing to invest a significant amount of their own resources in the mutual
benefit of all, there remains an important risk of free riding that needs to be limited through sound
monitoring schemes. Opportunistic behaviour of a few can negatively impact the entire community
and even endanger the sustainable development of the region when it comes to unprofessional waste
management and lack of proper treatment of infected ponds. Given that members of cooperatives seem
to follow the official guidelines to a larger extend, there is potential to increase compliance through a
better involvement of cooperatives (in terms of peer monitoring and training) on the official level.

Insights from qualitative interviews with certified and not-yet-certified mangrove shrimp farmers have
shown the great impact of the certification process. Farmers reported to have been able to increase
their profit margins to a large extent. The reasons for this improvement are manifold. First, in order
to be accepted as certified organic, farmers need to keep a minimum amount of 60% of mangrove
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coverage contributing to better water quality and better development of the shrimp. Second, they are
provided regular training courses decreasing the likelihood of disease outbreak due to management
mistakes. Third, farmers get access to high quality PL since the hatcheries are contractual partners of the
certifying company. Lastly, processing companies pay a higher price for organic shrimp which are also
larger in size compared to common extensively grown shrimp.

6.2. Limitations of the Study

In order to avoid false expectations and the derivation of false or misleading conclusions, we want to
emphasise some of the limitations in the scope of our study. These partly derive from unforeseeable
circumstances due to geographical obstacles and attrition of farmers from the first phase and partly to
the nature of experimental methods.

6.2.1. Potential for Selection Biases

As mentioned in previous section, Phase 1 (Fact Finding Mission) and Phase 4 (Extensive Shrimp Farming
Interviews) of the study were carried out with a non-randomly selected sample. That was due to the
time constraints, which led to the fact that the sample had to be pre-selected by officials from the
communes and hamlets. The results of the two phases are therefore subjected to potential bias and
not representative, with the authority more likely to choose successful farmers to be interviewed. The
outcomes of these interviews were only used to design the household survey for the subsequent phase
and improve the understanding of the quantitative results derived from the survey and experimental
sessions.

In Phase 2 (Household Survey), we had a random sample of 389 households, chosen from the list of
household in shrimp farming business compiled by commune authority. Due to the remoteness
of the region and the difficulties in reaching the households, the number of household interviewed
per commune was not evenly distributed (see Table 3). Initially, we planned to have 67 households
interviewed between 6 communes. However, since the targets were not reached for the first few
communes, we had to interview more households in the other communes to make up for the losses. We
realised that this might be a source of potential bias/skewness through the over-representation of some
communes and the under-representation of others.

Phase 3 (Experiments) was a continuation of Phase 2, and we planned to invite all the farmers that we
had interviewed in Phase 2 back for the experimental sessions. However, learning from our experience
in carrying out the previous task, we knew that if would be almost impossible to invite all subjects back
at once. The households were very far apart, located scattered in an area where in some parts the main
method of transport is boat (which greatly affected our turn-up rate since their probability of showing
up also depended on the tide). Therefore we asked the officials from the communes to invite extra
farmers to make up for the losses. These additional (86) farmers were not chosen randomly and we
acknowledge that there could be some selection bias resulting from this issue.

6.2.2. Experimental Results and External Validity
Even though external validity of experimental research has been proven through many studies that have
been carried out all over the world (see section 3.3 on Experimental Economics) it is important to keep

in mind that none of the results can be translated one-to-one to reality. We designed an environment
to study tendencies in the farmers’ behaviour and gain insights on their general preferences regarding
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risk taking and coping (including the demand and willingness to pay for insurance in general). Given
the low level of education, the complexity of academic research, as well as the emotional context of the
insurance program, we had to simplify the parameters in order to study this special environment. The
aim of this part of the study was not to mirror reality but to gain insight into the behavioural patterns
and general preferences of the farmers.

With the results of this study we cannot predict farmers’behaviour and reaction to future interventions.
However, we can recommend ways how to improve the insurance program in order to increase take-up
rates and satisfaction on a relatively abstract basis. The results therefore do not suggest that farmers
would be willing to pay 75% of their wealth for a high coverage of their risks but rather suggest that
farmers are willing to accept a price increase of 10% for having a high coverage instead of a moderate
coverage of risks. Or as in the Public Good Game, it doesn’t suggest that the farmers will give up 50% of
their wealth in real life to contribute to society. It only suggested that in general, the majority of farmers
is likely to invest own wealth into the mutual benefit of all whereas a fraction of 10% of the farmers
would free-ride and take advantage of the community whenever they get the opportunity to do so.
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From the results of the research study, including data from over 500 shrimp farmers in Ca Mau province

we can derive a few recommendations on how the insurance program as it has been carried out during
the pilot period can be further improved in order to remain sustainable and beneficial for all involved
parties.

It must be noted that we cannot recommend a specific insurance scheme without more clarifying
discussions with the insurance provider and detailed data about the status quo. Through our study
results we can identify the preferences of the clients, however we are not able to give any advice on
which of these findings in actually feasible to implement without having further discussions with the
insurance provider. Therefore we are able to point out directions that the insurance company and
involved officials can go in order to smooth the process and thereby reduce transactions costs.

Before implementing a new insurance program we highly suggest to include another pilot phase
with extensive preparatory research in order to test further adjustments. The best way for doing this
would be a randomised field experiment in which farmers are randomly allocated to different insurance
contracts that aim to be tested against each other. This additional testing period would help identifying
the most suitable contract and prevent confusion due to further adjustments and new regulations once
the insurance program is put into action.

The following recommendations will be divided in three main sections, namely recommendations
regarding (i) administrative challenges of the pilot insurance program, (ii) improved cooperation
with cooperatives, (iii) the compensation scheme and contractual challenges, and (iv) environmental
sustainability. Lastly, we will derive lessons learnt from the qualitative interviews with extensive
mangrove shrimp farmers to intensive farmers.

69



Evaluation of governmental pilot program on aquaculture insurance in
Ca Mau Province for the period of 2011 till 2013

7.1. Administrative Challenges

As it had been highlighted throughout the report that farmers’ dissatisfaction originated mostly from
significant lacks in communication - about the availability of the insurance program in general, but
most importantly about adaptions of the contractual details. Given the restricted resources in terms of
manpower, it would be helpful to organise regular meetings with the clients. This should be done on
the hamlet level to reduce organisational effort and farmers’ attrition due to time restrictions. Further,
the Vet Brach could use these meetings to collect information about disease outbreaks and crop losses.
This would help the insurance company to keep track of the real risk of crop failure in order to adapt the
compensation schemes and insurance premium accordingly. Improved access to information about the
farmers’ challenges would further help to reduce monitoring costs and therefore relieve the Vet Branch
but also the insurance agents. To prevent misinformation between the farmers and the insurance
company it is of vital importance to train the insurance agents and brief them about all contractual
details and potential changes. Therefore these meetings must be thoroughly prepared.

Improved monitoring of the farmers’ pond management would significantly reduce uncertainty
regarding compensation decisions. Currently the Aquaculture Branch lacks the human resources
to meet the requirements. Therefore, it would be recommendable to increase cooperation with the
existing cooperatives who seem to already peer-monitor the members.

Given the positive experiences with organisation of organic certification for mangrove shrimp farmers,
the insurance company should further enlarge its network to hatcheries, processing companies and
providers or feed and chemicals. If the insurance company can better control the input factors shrimp
farmers use it could reduce the risk of crop failure and thereby the number of claims. Further, the
insurance should provide training sessions to their clients in order to reduce or even prevent crop failure
from management mistakes. Farmers would have an incentive to attend these meetings if they were
required for the compensation process.

7.2. Cooperation with Cooperatives

Currently, the government s already actively promoting the formation of cooperatives. There has already
been increasing cooperation between the authorities and farmers’ cooperatives (the Coastal Resources
for Sustainable Development program in Dam Doi is one example). Through a further strengthening of
the role of cooperatives, i.e. by including them in official meetings regarding adaptions of contractual
issues, farmers would have higher incentives to join cooperatives.

Theresearch results have shown the positive impact of cooperatives with respect to access to knowledge,
capital and input factors. Hence, the higher the number of more farmers who are actively engaged in
cooperatives, the higher the benefit for the entire community and the easier the flow of information (as
information can pass through the cooperatives instead of including all insurance clients).

By increasing cooperation with cooperatives the Vet Branch could improve the monitoring process by
getting easier access to information to shrimp farming practices and thereby control for production
standards. In this way, cooperatives can be a promising entry point for ensuring compliance of farming
procedures and could serve as a supplementing pillar when introducing an aquaculture insurance
program.
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7.3. Compensation Schemes

As it has been shown in section 2.3 neither of the compensation schemes offered in Decisions 3035 or
1042 meets the needs of the farmers. The implied probabilities of crop failure were either too high or
too low compared to the actual risk of crop failure calculated through the survey. Hence, the insurance
company needs to improve its access to long-term data on actual crop failure in order to adjust these
rates.

The results of the experimental sessions further showed that farmers have a relatively high willingness
to pay for insurance since they are generally risk averse and acknowledge the risk involved in shrimp
farming business. Based on the results of the experiments we would recommend to rather increase
the insurance premium instead of lowering the compensation rates. This however demands for better
monitoring of crop failure and on-time compensation of the farmers. Ideas how this can be achieved
were shown in the previous section.

In general, farmers would rather need higher compensation rates in earlier stages of crop failure thanin
later stages when the risk of crop failure is lower and they have the chance to sell their harvest. Further
we would recommend the coverage of costs of pond rehabilitation for farmers who have experienced
crop failure. This would ensure that farmers treat their ponds following the official guidelines and
thereby benefiting the entire region by reducing the risk of disease outbreak through infected water.
However, potential risk of moral hazard due to higher coverage has to be considered and should be
prevented by improved monitoring. As mentioned above, it might be helpful to further involve existing
cooperatives in this process to reduce transaction costs.

The results of the DCE suggest that farmers’ satisfaction is more sensitive to additional coverage of
pond rehabilitation costs or changes in the deductible than to changes in the insurance premium.
This is to say that a decrease in satisfaction due to a higher premium can be easily compensated by
adding additional benefits to the contract (such as coverage of pond rehabilitation) or by reducing the
deductible. One reason for this observation might be that additional benefits are easy to understand
and signal an immediate benefit to the farmers. Farmers are less sensitive to increases of the insurance
premium since it might be perceived as a fixed cost that needs to be invested so that an increase would
not refrain farmers from its purchase.

It might be worth considering the implementation of a flexible insurance contract following a modular
system from which farmers can chose a contract meeting their specific needs. However, the increases
in willingness to pay are higher to pond coverage and deductible than from insurance premium. This
means farmers can purchase additional coverage of pond rehabilitation or negotiate a lower deductible
for a higher insurance premium. In any way, we would recommend to add further benefits to the
insurance contract such as additional training.

Even though in the experiments, the majority of farmers preferred an insurance scheme covering crop
failure in very early stages after stocking (up to day 10) we would not recommend the extension of
compensation to this period since it bares the risk of moral hazard.

Given the insights on the great benefits of cooperatives, it might make sense to test the feasibility

of group insurance schemes that could be managed through the cooperatives’ boards. This would
significantly reduce transaction costs with respect to monitoring but also access to information.
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7.4. Environmental Sustainability

Another major concern that was revealed through this research study was the reluctance of some
farmers to appropriately treat their ponds after crop failure. Financial constraints hinder farmers from
using chlorine whenever a sufficient amount of chlorine provision by Vet Branch could not be assured.
Also, farmers do not always seem to understand the importance of proper pond cleaning after disease
outbreak for the benefit of the community. Since intensive shrimp farming will be most likely gain
in importance over the next decade it is of major importance to assure environmental sustainability.
Therefore it must be assured that the impact of intensive farmers on the quality of the public water
provision remains as low as possible. One option is, as cited in the previous section, to include the
coverage of pond rehabilitation in the insurance contract. The other option is to guarantee a sufficient
supply of chemicals to the farmers. This however increases the general costs for the community and
demands for higher human resources and thereby transaction costs.

7.5. Lessons Learnt from Certified Organic Mangrove Shrimp
Farms

Putting together the insights gained through the survey with intensive shrimp farmers and the positive
experiences with certification of extensive mangrove shrimp farmers, we can derive some conclusions
on how to increase the benefits of shrimp insurance for intensive farmers with respect to some of the
problems mentioned such as (i) shortages in human resources from side of the Aquaculture Branch, (ii)
management mistakes regarding pond treatment leading to crop failure, and (iii) difficulties to access
high quality input factors such as chemicals and PL.

Given the evidence for the great impact of additional training workshops through the organisation
running the organic certification (SNV) it might make sense for the insurance provider to include
mandatory training courses in the insurance contract. This would increase transparency regarding new
regulations and reduce the time of communication. Further, farmers would learn best methods of how
to treat their ponds after crop failure and prevent disease outbreaks. Lastly, farmers would get the chance
to form stronger networks amongst each other to informally share knowledge and best practices.

Since the Aquaculture Branch lacks sufficient human resources to effectively monitor the farmers’efforts
and pond management, the insurance company could build up networks to hatcheries, processing
companies and providers of feed/chemicals and thereby decrease monitoring tasks in a cost efficient
way. The insurance company would need to define a list of certified contractual partners which it trusts
in the provision of high quality PL and chemicals. Farmers would be guaranteed fast compensation
in case they can prove to have purchased their products. This would be a win-win situation in which
farmers get access to certified high quality PL and feed/chemicals which would reduce the risk of crop
failure and thereby the damages and costs for the insurance company.

By cooperating with designated processing companies (or the respective middle men) the insurance
provider could further ensure that these would test the quality of the shrimp. Also, the insurance
company could keep track of the farmers’output in a very cost effective way. The processing company in
turn would get certainty about the quality of the harvest of the insured farmers since it knows the origin
of the PL and feed/chemicals. Even though farmers would be restricted in their input providers they
could still benefit through a guaranteed compensation in case of crop failure and increased certainty
about the purchaser of their harvest.

72



Evaluation of governmental pilot program on aquaculture insurance ’
in Ca Mau Province for the period of 2011 till 2013 \’\

73



Evaluation of governmental pilot program on aquaculture insurance in
Ca Mau Province for the period of 2011 till 2013

References

Arnott, R. & Stiglitz, J. E. (1991), ‘Moral Hazard and Nonmarket Institutions: Dysfunctional Crowding Out
of Peer Monitoring?, The American Economic Review 81(1), 179-190.

Barr, A.; Dekker, M. & Fafchamps, M. (2012), ‘Who Shares Risk with Whom under Different Enforcement
Mechanisms?;, Economic Development and Cultural Change 60(4), 677-706.

Becker, G. M.; DeGroot, M. H. & Marschak, J. (1964), ‘Measuring utility by a single-response sequential
method’, Behavioural Science 9(3), 226-232.

Cardenas, J. C., & Carpenter, J. (2008), Behavioral development economics: Lessons from field labs in the
developing world, Journal of Development Studies, 44(3), 311-338.

Carpenter, J.P, Harrison, G.W,, List, J.A. (2005), Field experiments in economics: an introduction. - In:
Carpenter, J.P, Harrison, G.W,, List, J.A. (eds.): Field experiments in economics. Research in experimental

economics 10: 1-15. New York: Elsevier Science.

Carpenter, Jeffrey, Eric Verhoogen, and Stephen Burks (2005), ‘The Effect of Stakes in Distribution
Experiments! Economics Letters, 86(3), 393-98.

Censkowsky, U. (2014), ‘Demand for certified and non-certified shrimp products from Vietnam with
special reference to Ca Mau Province’. ICMP/CCCEP, GIZ Vietnam.

Chandrasekhar, A.; Kinnan, C. & Larreguy, H. (2013), ‘Can networks substitute for contracts? Evidence
from a lab experiment in the field; Working paper.

Coate, S. & Ravallion, M. (1993), ‘Reciprocity without commitment: Characterization and performance of
informal insurance arrangements; Journal of Development Economics 40(1), 1-24.

Cole, S. A.; Sampson, T. & Zia, B. (2010), ‘Prices or knowledge? What drives demand for financial services
in emerging markets?; Journal of Finance, Forthcoming.

Cole, S.; Giné, X,; Tobacman, J,; Topalova, P; Townsend, R. & Vickery, J. (2013), ‘Barriers to Household Risk
Management: Evidence from India; American Economic Journal: Applied Economics 5(1), 104-35.

Croson, R., Gachter, S. (2010), ‘The science of experimental economics, Journal of Economic Behavior
and Organization 73, 122-13.

De Janvry, A,; Dequiedt, V. & Sadoulet, E. (2014), ‘The demand for insurance against common shocks
Journal of Development Economics 106(0), 227-238.

Eswaran, M. & Kotwal, A. (1989), ‘Credit as insurance in agrarian economies, Journal of Development
Economics 31, 37-53.

Fehr, E. & Schmidt, K.M. (1999), ‘A Theory of Fairness, Competition and Cooperation; Quarterly Journal of
Economics 114, 817-868.

74



Evaluation of governmental pilot program on aquaculture insurance
in Ca Mau Province for the period of 2011 till 2013

Fischer, G. (2013), ‘Contract Structure, Risk-Sharing, and Investment Choice, Econometrica 81(3), 883-
939,

Gachter, S. (2009), ‘Improvements and future challenges for the research infrastructure in the field
“Experimental Economics”. Working paper series of the council for social and economic data. RatSWD

Working Paper No. 56. Berlin.

Giné, X.; Townsend, R. & Vickery, J. (2008), ‘Patterns of rainfall insurance participation in rural India, World
Bank Economic Review 22(3), 539-566.

Harrison, G.W. & List, J.A. (2004), ‘Field experiments, Journal of Economic Literature 42(4), 1013-1059.

Harrison, Glenn W. & John A. List (2004), ‘Field Experiments; Journal of Economic Literature, 42(4), 1009-
55.

Hill, R.V. & Viceisza, A. (2012),'A field experiment on the impact of weather shocks and insurance on risky
investment, Experimental Economics 15, 341-371.

Janssens, W. & Kramer, B. (2014), ‘The social dilemma of microinsurance — A framed field experiment on
free-riding and coordination in microcredit groups;, Working paper.

Kagel, J.H. & Roth, A.E. (1997; eds.), The handbook of experimental economics. Princeton: Princeton
University Press.

Karlan, D.; Osei, R.; Osei-Akoto, I. & Udry, C. (2014), ‘Agricultural Decisions after Relaxing Credit and Risk
Constraints, The Quarterly Journal of Economics.

Kocherlakota, N.R. (1996), ‘Implications of Efficient Risk Sharing without Commitment; The Review of
Economic Studies 63(4), 595-6009.

Landmann, A,; Vollan, B. & Frélich, M. (2012), ‘Insurance versus savings for the poor: Why one should offer
either both or none, Working paper.

Ligon, E. & Schechter, L. (2012), ‘Motives for sharing in social networks, Journal of Development
Economics 99(1), 13-26.

Ligon, E.; Thomas, J.P. & Worrall, T. (2002), ‘Informal Insurance Arrangements with Limited Commitment:
Theory and Evidence from Village Economies, Review of Economic Studies 69(1), 209-244.

Mobarak, A.M. & Rosenzweig, M.R. (2012), ‘Selling formal insurance to the informally insured; Working
paper.

Rosenzweig, M.R. & Wolpin, K.I. (1993), ‘Credit market constraints, consumption smoothing, and the
accumulation of durable production assets in low-income countries: Investment in bullocks in India;

Journal of Political Economy 101(2), 223-244.

Smith, V.L. (1962), ‘An Experimental Study of Competitive Market Behavior, The Journal of Political
Economy 70(2), 111-137.

Townsend, R. (1994), ‘Risk and insurance in village India, Econometrica 62(2), 539-591.

75



—

Evaluation of governmental pilot program on aquaculture insurance in
Ca Mau Province for the period of 2011 till 2013

Appendices

1. Schedule of Phases

Table 1: Schedule of Phases

8-14 January 2014 Phase 1 Fact Finding Mission

25 February - 9 March Phase 2 Household Survey

31 March - 13 April Phase 3 Economic Experiments

18 - 20 April 2014 Phase 4 Qualitative interviews with Exten-

sive Shrimp Farmers

2. Pond Characteristics

Table 2: Pond Characteristics

Pond 1 Pond 2 Pond 3

Mean SD Mean SD Mean SD
Pond size 5.97 (4.23) 11.6 (8.27) 12.1 (8.54)
Type of shrimp 1.83 (0.41) 1.91 (0.28) -12.9 (99.6)
Insurance 0 (0) 0 (0) 0 (0)
Rehabilitation 1 (0) 0.79 (0.41) 0.82 (0.39)
Crop loss before 0.33 (0.58) 03 (0.47) 0.49 (0.51)
Density 7.5 (11.04) 9.22 (16.9) 7.09 (11.2)
Shrimp sick 0 (0) 0.18 (0.39) 0.16 (0.37)
Day shrimp die () ) 433 (15.1) 46.4 (21.5)
Recuperation ) (-) 0.5 (0.55) 0.86 (0.38)

Pond 1 Pond 2 Pond 3
Mean SD Mean SD Mean SD
Pond size 2.65 (1.67) 247 (1.24) 2.61 (1.71)
Type of shrimp 1.29 (0.45) 1.31 (0.46) 1.26 (0.44)
Insurance 0.065 (0.25) 0.05 (0.23) 0.05 (0.22)
Rehabilitation 0.98 0.12) 0.99 (0.08) 0.98 (0.12)
Crop loss before 0.56 (0.496) 0.53 (0.5) 0.49 (0.5)
Density 56.4 (29.1) 56.7 (29.3) 59.4 (29.7)
Shrimp sick 0.43 (0.5) 0.36 (0.48) 0.35 (0.48)
Day shrimp die 43.7 (20.5) 44.5 (20.8) 41.5 (17.7)
Recuperation 0.72 (0.45) 0.72 (0.45) 0.73 (0.45)
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3. Satisfaction with Insurance Program

Table 3: Benefits and Problems with Insurance Program

Benefits of insurance
Reinvestment for next crop
Reduce risk

Compensation for losses
Other

Total

Problems with insurance
Delay in payment

Low compensation/high deductible
Not honoring contract

No compensation payment
No trust in insurance company
High premium

Other

Total

Table 4: Reasons for not buying insurance again

Frequency

141
15
8
3
167

57
49

142

Percent

84.43
8.98
4.79

1.8

100.00

40.1
345
11.27
4.93
2.82
1.41
4.93
100.00

Reasons not buy insurance again
Insurance not sold anymore

Lacking information

No compensation payment

Low compensation/high deductible
Delay in compensation payment
No trust in insurance company
High insurance premium

Total

67

107

62.62
0.93

10.28
8.41
8.41
6.54
0.93

100.00
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Table 5: Reasons for not buying insurance at all

Insurance not sold anymore 71 32.13
No information about insurance 16 7.24
Do not meet requirements 9 4.07
Bad reputation 37 16.74
Don't need insurance 21 9.5
Don't like the contract 16 7.24
Too high premium 15 6.79
Low compensation 10 4.52
Always believe in winning 10 4.52
Believe insurance is bad omen 5 2.26
Delays in compensation 4 1.81
Other 7 3.17
Total 221 100.00
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