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Attitudes Towards Risk of Forest Dependent Communities
Evidence from Andhra Pradesh

Abstract

This study is an attempt to generate empirical@wé on attitude towards risk of forest dependent
communities (FDCs). The FDCs covered in the stutyude two different geographical regions
from the Indian state of Andhra Pradesh — Rayataae@ relatively dry forest region with low
income) and the coastal region (relatively fertdeest and with higher income). Attitude towards
risk was measured as the revealed degree of risksiam (as a constant relative risk aversion
coefficient) from the multiple price list methodghp With these measures, on average, members of
FDCs from Rayalaseema were found to be more risksavas compared to their counterparts from
the coastal region. Using interval regression, shely also looked at the role of income and
socioeconomic variables on their risk behaviors.rRembers of FDCs from Rayalaseema, income
was not found to be a contributor towards risk sigr. Including socioeconomic variables in the
regression showed that on average being men, mand a shared decision-maker within family
contributed positively to risk aversion, and menshg to managing committee and having adult
children in the family negatively so. Degree okreversion for members of FDCs in the coastal
region, however, did show a role for income, allmatk statistically. In particular, members from
the low and high income groups were found to ble seeking and those from the middle income
groups risk averse, with family size and educatontributing positively to risk aversion and

proximity to urban centers negatively so.

1. B. Sundar, Doctoral student, IIM Ahmedabad (Emalndarb@iimahd.ernet)in
2. Vineet Virmani, Faculty, IM Ahmedabad (EmaiNineetv@iimahd.ernet.)n
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1 I ntroduction

Forest dependent communities (FDCs) in India arergmhe more disadvantaged sections of
society with relatively poor access to economicaspmities, health care, nutrition and education
(Kumar, 2002). Isolated from mainstream societyiahyc culturally and geographically, the FDCs

dwell in and around forest fringes in small hamlstthout the comforts and amenities of modern

life and depend on forest produce for their livebd.

Policy changes at the National level and connefiteshcial aid during the past twenty years have
enabled forest dwellers to participate more acfiuefforest management and undertake community
projects involving investment decisions. This hageased the interactions between FDCs and the
Government officials and provided the FDCs withratfhand exposure to financial management.
FDCs have also been often required to assessc@mmaunity, the relative costs and benefits in the
short, medium and long run of undertaking spedibi@stry investments and evaluate connected

trade-offs.

The fact that Indian FDCs are now more activelyolwgd in decision making on investments

involving tradeoffs between present and futurexasid benefits makes studying their risk attitudes
of interest. However, research in this area has leeking. This study is an attempt to document
evidence on the risk attitudes of FDCs using datan fthe forest communities of Andhra Pradesh in

India.

The plan of the paper is as follows. The next sagtirovides a very brief overview of the FDCs in
the Indian context. Section 3 reviews the literatand discusses the motivation for the research.
Section 4 provides details on the research desidrsaction 5 describes the methodology. Section

6 discusses the results and section 7 concludes.

2 Context: Forest Dependent Communitiesin India

Approximately 200 million of the Indian populati@monsists of forest dwellers and forest dwelling
scheduled tribes (both categories are referred forast dependent communities in this study) who
are dependent on forest resources for their livekh Fifty four million of these forest dwellers
belong to the tribal communities which have ethoigins. The forest cover in India is 78.29
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million hectares (ha) which covers 23.81% of thltgeographic area (Ministry of Environment

and Forests, Government of India, 2011).

Since the FDCs reside and earn their livelihoodorests that are Government-controlled, their
welfare is vested with the State Forest DepartmBaginning with an attitude of hostility and
indifference towards the FDCs in the nineteenthiuagn Governments gradually viewed them as
partners in the management of forests and enltbid active participation through the joint forest
management program since 1990.

The National Forest Policy, 1988 accorded priaityhe needs of the FDCs over national interests.
This policy resulted in the Government of India ddlar on JFM in 1990 which envisaged
involvement of FDCs, with emphasis on the partitgraof women, customary title holders and
forest dwellers with ethnic origin in rehabilitagimlegraded forest areas. Essentially, JFM sought to
establish a cooperative partnership between the sFB@ the State forest departments for
rehabilitating degraded forest areas. For moreildeta the structure and financial management at
JFM and its present status please see Sundar ama&ni(2013).

3 Literature Review

This section briefly discusses the literature gk attitudes of small scale farmers, rural hous#hol

and fishing communities who are similar to the FDCs

People from all walks of life often are requirednb@ke decisions whose outcomes can be known
only in the uncertain future. This uncertainty aptured by the term “risk”. Thus, risk applies to
situations where every possible outcome of an esadtthe probability of its occurrence can be
ascertained (Pindyck & Rubinfeld, 2005).

A risk averse person prefers a sure income thamaartain, risky income with the same expected
value. A risk neutral person is indifferent and ghexpresses no choice between a sure, certain
income and an uncertain, risky income with the sarpected value while a risk lover would prefer
a risky, uncertain and variable income to a certaure income with the same expected value
(Pindyck & Rubinfeld, 2005).
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3.1 Rural farmers

Binswanger (1974) reports that majority of farmars risk averse and risk aversion leads to under
investment. The study also finds a negative assoridetween risk aversion and land holding size
with women exhibiting higher risk aversion than seliold heads. Further evidence that peasant
farmers are generally risk averse was reported bgdsrdi and de Janvry (1977) from studies on
poor peasants in Mexico and Dillon and ScandizBY8) based on studies of small farm owners
and share croppers in Brazil.

Access to credit reduces risk aversion of poor &snwhich supports the theoretical prediction of
Roumasset (1976) and empirical findings of Binsveand 980). Education was found to reduce
risk aversion of a farmer and encouraged her t@tadoovations (risky venture) yielding higher
returns which may be emulated by other less-eddcttaners leading to positive externalities
(Knight, Weir &, Woldehanna, 2010).

3.2 Rural households

Studies have found that majority of the rural hdwsdgs in developing countries like Ethipoia
(Yesuf & Blackstone, 2009), India (Gini, Townser&dVickery, 2008) and Nigeria (Udry, 1994)

are risk averse.

Familiarity with risk and information on its managent equips households and people to handle
risks in an informed manner and thus reduce risksaon. Gine, Townsend and Vickery (2008)
find evidence for the above hypothesis from a staflyural households in Andhra Pradesh that
availability of credit to purchase insurance isoastraint and familiarity of rural households with
insurance products encourage higher take up aessdes economic factors like credit availability
and lower premium prices, noneconomic factorstiket in the insurance product increases take up
rates (Gine et al.,, 2012). Yesuf and Bluffstone0@0find evidence from Ethiopia that as
households accumulate more wealth, their risk awerdecreases which points to path dependence
in wealth accumulation as well as poverty. Hill @) reports similar path dependency effects

amongst coffee-producing farmers in Uganda.
In their efforts to manage risks, poor farmers am@l households have evolved informal social
mechanisms in the absence of formal credit andamse markets.
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Rosenzweig (1986) finds evidence among rural Inti@mseholds that family ties through kinship

enabled income transfers amongst households t@eeskposure to income risks. Udry (1994) and
Udry (1995) too find evidence from studies on ruxaderian households that in the absence of
formal insurance markets, households resort tornméb credit transactions to share risks arising

from income shocks and smoothen their consumptoosa time.

Informal gifts and loans is a risk sharing stratelgyt it happens between rural people who have
good interpersonal relations (Fafchamps & Lund,300n addition, labor pooling, fostering
children from other families, using extended kipshetworks to escape drought or famine,
providing information on job opportunities and ugitrade credit in family businesses are other
mechanisms used by rural households to reducedhkposure to risks and combat adverse income
and health shocks (Fafchamps, 2011).

The informal mechanisms evolved by poor farmes rmmal households for risk sharing through
their networks of friends, relations and kin asadbgd above is thus an important risk management
strategy. D’'Souza (2000) defines social capitarasmvestment in networks of family, relations and

friends which provide safety nets during adverseks.

3.3 Fishing communities

Bokstael and Opaluch (1983) show that New Englamdrsercial fishermen respond positively to
increase in their returns but negatively to vatigbin the returns implying that fishermen arekris
averse as do Mistian and Strand (2000). Howeveenteresearch studies indicate a risk seeking
attitude among fishermen (Eggert & Lokina, 2007gé&g & Tveteras, 2004; Nguyen, 2009).

In the Indian context, Jensen (2007) draws attartbahe efforts made by the Government and the
private sector in their attempt to reduce the prisks faced by the fishing communities in Kerala.
Jensen finds evidence that the introduction of heophones in Kerala during 1997 has made
information readily available to the market whidshresulted in reduction of price variation across
fish markets from 60-70% to less than 15%, reduactibprice differentials to zero from 50-60%,
increase in fishing profits by 8% and decreaseoimsamer price by 4% resulting in overall increase

in welfare.
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3.4 Risk attitudes in other socioeconomic contexts

Ball, Eckel and Heracleous (2010) find evidence thber and attractive persons, though predicted
by fellow participants to be risk-seeking, are raslerse while stronger persons are risk seeking as

compared to their weaker counterparts.

Spivey (2010) finds evidence that risk averse peomhrry sooner rather than wait for the uncertain
arrival of the perfect spouse as they see greatazflis in pooling risks. Spivey also reports tihnat
risk averse male settles for a woman with lessrdel& qualities while the risk seeker tends to

marry a more intelligent and more physically atikscwoman.

Studies using field games involving college studdirbadly find that women are more risk averse
than men (Eckel & Grossman, 2002; Eckel & Grossn2@98; Schubert et al., 1999). However,
Schubert et al. also finds evidence that womerriskeaverse only in the gains domain but are risk

seeking in the loss domain.

Analyzing Ethiopian fishing communities, Brick, ¥er and Burns (2012) find that risk aversion
showed ambiguous relation to wealth which corrotesr@inswanger (1980). However, Bardsley
and Harris (1987) find evidence from studies omalrdarmers in Australia that risk aversion

decreases with wealth and increases with income.

Miyata (2003) and Gong and Yang (2012) find evideticat individuals who live with their
parents and in-laws are more risk seeking tharviedals from nuclear families. Similarly, both

studies report that people with education are mekeseeking.

The above overview implies a strong perception thatrisk aversion coefficient truly reflects the
risk behavior of people. However, Eckel and Grossifzd06) doubt the existence of risk attitude
as a measurable trait in people which is governdyg loy wealth or income through an assumed

utility function.

3.5 Anthropological perspectives

Henrich and McElreath (2001) find evidence that k&puche and the Sangu ethnic peoples are

risk seekers while the town-influenced Huinca amiversity undergraduates were risk averse. An
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explanation offered is that the Mapuche and Sanguiae the problem solving methods, decision-
making rules and strategies of more successful @nedtigious people in their communities

implying that risk behavior is culturally transneitt

Niger ethnic forest groups have been found to bk seeking due to their collectivist cultures
(Ehmke, Lusk, & Tyner, 2010). An explanation offérs that in collectivist cultures, individuals

are more likely to accept financial and other forofigisks due to assured help from friends and
relatives during adverse shocks. The researcheitsefuargued that collectivism and poverty may
also be linked as persons struggling due to poverig to become more dependent on families,

relations and friends to secure their livelihoods.

In north-eastern India, the Khasi ethnic women Haeen found to be more risk seeking than the
Khasi men (Gneezy, Leonard, & List, 2008). The $mfsosuggested that the risk seeking behavior
of Khasi women may be due to their matrilineal abstructure which accords a higher importance

to women than men in lineage and inheritance.

Pre-occupied with the desire to meet the requirésnehpresent consumption, forest communities
have evolved risk sharing mechanisms to cope wighdangers and risks inherent in their daily
lives. The main risk revolves around the avail&ypiif sufficient food given the harsh environment
they live in which is addressed by sharing vessalsat and food during festivals (Davies &
Bennett, 1996).

Little, Aboud, and Lenachuru (2009) show that theread of education among pastoral
communities in Kenya has increased the knowledgeldeand income earning opportunities of the
individuals of these communities to cope with ridkse theft of livestock and famine in an
informed manner. On the contrary, more availabibfyurban jobs results in the breakdown of
family ties and would remove the cushion availablan individual in the form of advice of family

elders, physical resources and expertise whichdvaalke her more risk averse (Miyata, 2003).

Women were found to be more risk averse than metenpatriarchal Masaai ethnic group of
Tanzania (Gneezy, Leonard, & List, 2008), Ethiodiahing communities (Brick, Visser, & Burns,

2012) and Chinese matrilineal and patriarchal etees (Gong &Yang, 2012).
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In an investigation of risk sensitivities of twerding communities in the Andes mountains,
Kuznar (2001) offers yet another perspective orvtbalth effects of risk attitude by reporting that
herders with middle wealth levels are risk avevda)e herders with high and low levels of wealth
are risk seeking.

3.6 Motivation for research

As discussed above, evidence from Africa and Sé@mtlerica suggests that forest dwellers are risk
seeking by nature. Studies have identified weditbicts (Kuznar, 2001), emulation of successful
individuals within the communities (Henrich & McEhth, 2002), collectivism and sharing culture

(Ehmke, Lusk & Tyner, 2010) as possible determisianthe risk behavior of forest communities.

The lone Indian study shows that Khasi women intreastern India to be more risk seeking than
the Khasi men (Gneezy, Leonard, & List, 2008) gslaired above. There appears to be very few
studies which shed light on the risk attitudesnofidn FDCs and their determinants.

FDCs in India too belong to low income groups (Kun2002) and live in sharing and collectivist
cultures (Morris, 1982). Income levels of Indian ®Dhave increased due to State interventions
like JFM (Baheranwala, 2011; Cooper, 2009; Klog2600; Singh, 2004).

4 Resear ch Design
4.1 Study area

This study looks at the FDCs of the Indian statAmdhra Pradesh. The forests of Andhra Pradesh,
covering roughly 23% of the state’s geographic asespread over 6.38 million ha and accounts for
approximately 9% of India’s total forest cover. Ria biodiversity, the forests harbor tribes like t

Gonds, Chenchus, Savara and the Yanadi.

The Government of Andhra Pradesh adopted JFM aslad rejuvenate the degraded forests in
1992. Since its adoption, 7718 JFM committees,edaNana Samrakshana Samithis (VSS),
involving approximately 1.539 million people aren@itional and managing 1.52 million ha (23.8%
of total forest area in the State) of forests. 2002, the State re-christened JFM as community

! In Andhra Pradesh, the FDC is thus referred tdaasa Samrakshana Samithi in the regional Telugguage.
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forest management (CFM) indicating its commitmenémhcourage deeper community participation

in forest management (Andhra Pradesh Forest Depatfr2011).

The Forest department of the Government of Andmealésh (APFD) creates suitable jobs in the
forest areas assigned to the VSSs in these twonegMembers of VSS who work in these jobs
receive daily wages from the APFD at rates fixedh®y District Collector. After 5-7 years of such

working, these plantations begin to yield fruitede and timber. The members of VSS sell the
produce from these plantations through the APFRraf-7 years following some procedures
prescribed by the Government. The revenues realiped these sales (termed as “VSS income” in
this study) are credited to the respective VSS agounts.

The managing committees of the respective VSSsdkeeite to distribute this money amongst the
VSS members or may choose to invest in a commuraty latrines, templepuccaroads and

similar other goods and services of a public nature

4.2 Sample description

The study sample was spread over four VSSs (Smkateshwarapuram, Mangapuram,
Goplalpuram and Gadanki) in Chittoor district, oi8S (Indiranagar) in Kadapa district (both
districts from the Rayalaseema region) and four & &hedimala, Peddavaram, Apparaothota and
Kasumuru) in Nellore district from the coastal mygof Andhra Pradesh. The nine VSSs were thus
geographically dispersed across the districts afaga, Chittoor and Nellore over an area span of
approximately 175 sq. kms. The field work for datdlection was done during the months of May
and June 2013. 149 members of VSS participatedarstudy. 75 members of VSS were from the
Rayalaseema region while 74 members of VSS wene the coastal region of Andhra Pradesh.

In general, the forests allotted to the VSSs frbm Rayalaseema region were degraded to a large
extent and hence, community forest plantations wetefully successful. The revenue accrued in
the joint bank account of these VSSs from commufoingstry projects under the JFM/CFM

program is perhaps an indicator of the economicistaf the members of the VSS.

The last column of Table 1 reports the detailsh& tevenues accrued to these VSSs from the
assigned forests under the JFM/CFM program and gitelgoin the joint bank account as on

2 Retrieved January 10, 2013 from Working plan ofttobr (East) Wildlife Division, Office of Divisioal Forest
Officer, Chittoor (East), Government of Andhra Resld.
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31/05/2013. The five VSSs from Rayalaseema regadected for the study have less than Rs.
10000 each as revenues from community forestry. uram and Mangapuram VSSs are situated
6 and 13 kms. from Tirupati town in Chittoor distriGopalapuram VSS, situated 29 kms. from
Tirupati, is running an eco-tourism unit since @0Gadanki VSS is situated 47 kms. away from

Tirupati. Indiranagar VSS is situated 16 kms. afvaygn Kodur town in Kadapa district.

The forests assigned to the VSSs from the coastgbm in Nellore district, in general, contained

fertile soil which was amenable for raising comntyplantations. As shown in the last column of

L —
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Tablel
Descriptive Statistics for the Study Sample, by &®5Region

VSS Age Female | Education | House | Land Individual | Household | Household | Occupation| No. of VSS

(Years) | (%) (Years) hold (Acres) | Monthly Monthly Assets (Rs.)| (%) Families / | Revenue in

size Inc. (Rs.) |Inc. (Rs.) Population| Bank (Rs.§

sypEn | e | A% | am | ge e e e | | e
= ?61.83;%1) 46.15 (;%) (iég) (8:8) (ggégi%) (2381:23) (gégg:ég) 76.92 | 32/187) 1000
N ipallgéuram (ig:gg) 7.18 (33.'759) (46.191) (8:;11) (128213530.fl) 5’???132) (3154182 '905) 222 | 36/244) 7300
N Z:jlazmzkI (ig:g% 59.09 (8:-*;?3 (i:gg) (8:% (1225:5% (ﬁigﬁ) (3832218; 45.45 | 52/306| 2553
. (irinlagar (ig:gé) 36.36 (1283) (i:gg) (igg) (ngzo.fa) (iggig?) (‘71333313%) 100 407209 1580
o }fl_?zee”?a (ﬁ:ég) 58.67 (2:2;) (3AT'788) (8: S?) (22965668.52) (g%%‘fg) é@???jﬁé) 69.33 | 186/111% 2687
grl:edll.?ala é&?% 0.0 (2:32) (i;é) (8:%) (igg;%) (31%37%.761) (1&73523'.25) 92.85 | 72/498| 657,967
Zfdza;/aram 38}36)3 ©5.56 (;:32) (igg) (8:3%) (ig;g:%) (Lllgégﬁ) (4112%3:21) 100 | 1057578 1279613
ﬁ‘fazrimhma (ﬁ:gg) o714 (giég) (ﬂg) (8:22) (3218123) éggg:% (gggigj% 95.23 | 77/512) 324902
i (ﬁ:gg) 58.33 (228421) (ig% (8:8) (géég:g) (1672;;).'105) ((.132297'3) 100 63/2571 770,271
Comaeo 10| s | o | 3T 63| B | M| SU0 | sy | v T
v ?fz'g 52:35 (?1:3:25) (411:28) (8:32) (g%gg) (;égg:ig (ES%%;;S) 8322 |S03/20e3| -

Note.?Rayalaseemaomprises S. V. Puram, Mangapuram, Gopalapuramara@nd Indiranagar VSS5Coastal Regiorcomprises Chedimala, Peddavaram, Apparaothota asdrifuru VSS<:
This information was obtained from the Districti¥I3ion Forest Offices Chittoor (East), Rajampetupati and Nellore; Standard deviations in pareaés.
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Table 1, all the four VSSs from the coastal regielected for the study have, on an average, more
than Rs. 750000 as revenues from community foresrnks. Besides forestry works under public
programs, the members of these VSS have also bedefiiom jobs available in the nearby towns
like Nellore (20 kms. from Chedimala VSS and 29 kfrmm Kasumuru VSS) and Kavali (15 kms.
from Apparaothota VSS and 23 kms. from Peddavar&8)V

Table?2

Details of the Multiple Price List Methodology filicitation of Risk

Task | Lottery | Lottery B (Rs.) EV” | EV® | Implied CRRA Risk Behavior

80 0.5 of 200; 0.5 of (
60 0.5 of 200; 0.5 of (
20 0.5 of 200; 0.5 of (

60 10
20 10

0.42 <r<0.69 | Very Risk Averse
r.60 Highly Risk Averse

No. | A(Rs) Range

1. 180 0.50f200;0.50f Q0 180 100 r <-1.41 HydgRisk Loving
2. 150 0.50f200;0.50f0 150 100 -1.41<r 360 Very Risk Loving
3. 120 0.50f200;0.50f0 120 100 -0.36<r<0 iskR_oving

4. 100 0.50f 200; 0.50f0 100 1(Q 0 <r240 Risk Neutral

5.

6.

7.

A B e A A A A~

0

8( 100 0.24<r<0.42 | Risk Averse
0
0

Note.EV” = Expected value of Lottery A; B\ Expected value of Lottery B; CRRA = Constant
relative risk aversion.

In what follows, VSSs from the Rayalaseema regiendenoted as VSS-R and the VSSs from the

coastal region as VSS-C.

The contrasting regions to which the two VSS belofigrs a way to compare attitudes towards risk
of two similar FDCs but belonging to different imge levels. This offers a natural set-up to control

for income effects, if any.

5 M ethodology

To elicit risk attitudes of the members of VSSsthiudy uses the multiple price list methodology of
Bricks, Visser and Burns (2012) which is derivednir Eckel and Grossman (2008). Before
commencement of the procedure, each participanpwasgded with detailed instructions in Telugu
on what they were expected to do. Instructionsmodedures were explained in vernacular Telugu.
In addition, mock versions of the procedure wery@tl out with the participants with different
payoffs to increase their familiarity with the gaivefore the actual procedure was conducted.

L e—
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Table 2 describes the seven tasks (task 1 — 7)ihstpresented to the VSS participants. For each
binary choice lottery game, a participant choostéreeLottery A or Lottery B shown in columns 2
and 3. To keep the procedures simple, only fixezb@bilities of 50% and 100% are used. For
example in task 1, the participant has a 100% ahahceceiving Rs. 180 if she chooses Lottery A.
If she chooses Lottery B, she stands a 50% chahaeceiving Rs. 200 and 50% chance of

receiving nothing.

The payoff for Lottery A declines from Rs. 180 ask 1 to Rs. 20 in task 7, while the payoff for
Lottery B remains constant. A risk-seeking persauld choose Lottery B in task 1 while a risk-
averse person would choose Lottery A in task 7isk-neutral person would be expected to change
from Lottery A to Lottery B when the expected vaud both the choices is roughly the same and
hence in this game, she would choose Lottery Aagkg 1,2 and 3 and Lottery B thereafter. The

participants were presented with only columns an@ 3.

Following the discussion in Bricks, Visser and Burf2012), a constant relative risk aversion
(CRRA) utility function defined over the lottery mles is assumed. The CRRA utility function is

of the formU (x) = g , Wherex = lottery prize and = risk coefficient. The 6th column shows

the bounds of, which is calculated based on the choices expidsgéhe participants in tasks 1-7.

The last column shows the corresponding risk bemavi

For example, a participant who chooses Lottery &fgscertain payment) for tasks 1-5 before
switching over to Lottery B (risky payment) for kas6 and 7 would have a CRRA range of 0.24 -
0.42. Negative CRRA values denote risk seekintudtt, a CRRA of 0 indicates risk neutrality and
positive CRRA values indicate risk aversion.

After the conclusion of the multiple price list perlure as outlined above, one of the tasks 1-7 is
selected at random and real money is paid out aordance with the participants’ expressed
choices for the randomly selected task. The paymaeneal money for a randomly selected task
ensures that the participants exercise their ceaaeefully and rewards active participation.

Some of the VSS participants might make inconsistices like switching back and forth
between Lottery A and Lottery B in the course a thultiple price list procedure. Such behaviors
might be due to improper understanding and commsbe of the procedures (Bricks, Visser &

Burns, 2012) and are hence, excluded from analysis.
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In addition, going by the literature review earliér each participant, data on demographic and
economic variables like land owned, age, sex, ma@rstatus, number of children, whether
household head or not, family size, years of edoicatvhether managing committee member or not

and monthly income are collected for use as sootm@mic covariates.

6 Results and Discussion

6.1 Summary statistics

Before describing the results, given the naturehef study it is useful to take a look at some
descriptive statistics which is given in Table leTthembers of VSS who participated in the study
were primarily middle-aged individuals with almasual participation from both the sexes. On
average, the members of VSS participating in thdystvere 35 years old. Approximately, 52% of
the study sample were women, though this varieddrt VSSs significantly.

The participants were from households with an ayersize of four members. The average
household income is Rs. 4168 per month. These iacmasures vary between the VSSs in the

study sample.

Educational attainment of the members of VSS instdy sample was low. The members of VSS,
on average, had just about 4 years of educatioproXmmately 43% of the sample in the study did

not attend school and had zero years of schooling.

Also, 34% of the sample had attained some levagrohary education (between one and seven
years of schooling) and 14% had completed primaycation. Of the 23% of the study sample
who reported that they have obtained some highaddauucation, only 9% completed high school
education (passed the tenth standard) and aredmitema pre-university college and about 6%
completed the pre-university education (passedladfth standard). No member of VSS in the
study sample had education beyond the pre-uniydesiel (twelfth standard) nor attended a degree

college.
The members of VSS are reliant on forestry workdeurthe state-funded JFM / CFM program for
their livelihood. Overall, approximately 83% of teeudy sample depended on the jobs under the
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JFM / CFM program though there was considerabl@tran amongst the VSSs ranging from 45%
(Gadanki VSS) to 100% (Peddavaram, Kasumuru andaimagar VSSs). The remaining 17% of
the sample comprised of wives who were home makbes,aged and infirm who could not
undertake jobs in the forests and those dependepboltry and livestock activities. The members
of VSSs from the coastal region, on average, wareerdependent on forestry jobs under the JFM /

CFM program than the members of VSSs from the Ragaima region.

The average land-holding size was 0.33 acres p& Msusehold. Land is an important household
asset class for the VSS household along with beyilieestock and poultry. The average value of
these assets per VSS household is Rs. 26,972 irsttlly sample which varies considerably
between VSSs as there is significant variation atie@s of land depending on their fertility and

proximity to puccaroads.

6.2 Econometric estimation

In the present study, 107 members of VSS switchdg once in the multiple price list method
implying that 72% of the study sample made consistboices confirming to economic logic. The
inferred CRRA bounds from these 107 members of ¥8I$ have been used in the econometrics
and the remaining 42 members of VSS made inconsisteoices and hence, are excluded from

analysis.

Dependent and independent variables. The interval regression model is employed in thesent
study for eliciting estimates of CRRA coefficiemtsthe members of VSS. The dependent variable
in this econometric model is the CRRA interval thath member of VSS implicitly chooses when
she switches from option A to option B.

Please see section 3 for a detailed literatureeveviighlighting the various determinants of risk
attitudes which provides a theoretical justificatifor including some of the above socioeconomic
controls. Table 3 provides details of the indepandariables used in the estimation.

Table3

Description of Independent Variables used in therteenetric Estimation of Risk Attitudes

Variable Description Remarks

rorc Whether the VSS is from Rayalaseema (= 0) or CbAsi#hra

Binary variable

Pradesh (= 1) region; Reference category is Ragafaa
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age Age of the VSS member in years Numerical variab
sex Sex of the VSS member; male = 0, female = 1; Ratereategory . .
is male Binary variable
occup Occupation of the VSS member; non-forestry relat€d forestry Binary variable
related = 1; Reference category is non-forestigteel
marital Married status of the VSS member; unmarried = Oried= 1, : .
: . Binary variable
Reference category is unmarried
cbelowb Number of children of the member of VSS less thea years of N . .
age umerical variable
cbelowl8 Number of children of the member of VSS betweer &nd . .
. Numerical variable
eighteen years of age
cabovel8 | Number of children of the member of VSS above @ghtyears of N . .
age umerical variable
ctotal Total number of children of the VSS member Numéneaiable
fsize Size of the family or household of the VSS member umigrical variable
hhead Whether the VSS member is the head of the familyomsehold
(=1) or not (=0) or shares responsibility in housldidecision- Nominal variable
making with spouse or other family elders (=2); étehce category
is not being head of household
educ Number of years of education attained by the VS81bez Numerical variable
mc Whether VSS member is a managing committee mensigrof not
(=0); Reference category is not being a membenefianaging Binary variable
committee
totincT Average household monthly income of the VSS merolser the
past 3-4 months in Rupees (Thousands). This dataohtained Numerical variable
from the members of VSS during the interviews amms$€ checked
with records maintained by the APFD and the corexvSS.
totassetsT| Total value of assets held by the household oMB8 member in
Rupees (Thousands). This includes the approximat&et/ N . .
: e : umerical variable
exchange value of land owned, appliances like igl@v and mixer,
cattle, livestock and poultry.
caste Whether the VSS member belongs to Scheduled tribg (
Scheduled caste (=2), Other backward caste (=8bhars (=4);
Reference category is Scheduled tribe; The Scheédrbes and Nominal variable
Scheduled castes are economically disadvantagedaaudsuffered
discrimination and subjugation based on caste.mé&mbers of VS$
predominantly belong to the Scheduled tribe categor
dist Distance in kms. between the VSS habitation or kaarid the

nearest urban centre which has schools, post plfarek and

groceries / fruit / vegetable market.

Numerical variable

Information on VSS household incomes is importamtthis study, the monthly income of the

household to which the member of VSS belortgsin(cT) is taken as the average of the monthly

earnings of the members of the household durindai$te3-4 months. This data was obtained from

the members of VSS during the interviews and cchesked with records available with the APFD
and the VSS.
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The Model. The interval regression model has been employe®diymen, Falk, Huffman and

Sunde (2007), Harrison and Rutstrom (2008) and &Yiél., (2004) among others to estimate risk
coefficients.

The dependent variable is the CRRA interval whigmot continuous but grouped into several
ranges. The dependent variable here has a quatitaeaning. In the study, what is observed is
whether the CRRA coefficient falls into one of teastervals and not the CRRA coefficient itself.

In such cases, Wooldridge (2002) notes that thera data-coding issue due to which the beta
coefficients cannot be consistently estimated iflimary least squares estimation is used.

Wooldridge concludes that interval regression may$ed in such cases.

The interval regression model is specified as fodlo

yi = Bo+xiB+e;
y; is the latent dependent variable that measure€RRA coefficient that characterizes the risk
behavior of membet of the VSS which is never observed witk- 1,2,...,N and N being the
sample size in the study; is al x K vector containing the individual, household arstitational
socioeconomic variables of membesf the VSS and; is the error term pertaining to membeof
VSS. Only the interval where the CRRA coefficiealld is observed. A functiom; = t(y;) that

links the latent variablg; to the observed interval of CRRA coefficieptis assumed which is
defined as follows:

yi Et(i)
=2ifc; < y;

IA

C2

=3ifc, < y/

IA

C3

=4ifc3 < y/

IA

Cy

=5ifc, < y/

IA

Cs

IA

Ce

The interval regression specification estimatesa bebefficients using Maximum Likelihood
methods in an unbiased manner under some assumspgfodistribution of the error terr;:

g ~ N (0,02) (D’Exelle, Campenhout & Lecoutere, 2011; Wik et 2D04).
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6.3 Difference between VSS-C and VSS-R

The success rate of the community forestry plamatis relatively high for VSS-C than for VSS-R.
Thus, it is inferred that VSS-C earn relativelyheg revenues from community forestry than VSS-
R due to differentials in natural resource endowisieRecords from the district forest offices in the
two regions also show that VSSs from coastal regiorgeneral, have more community-owned

assets created from surplus VSS incomes in congpatisthe VSSs in Rayalaseera.

It is thus inferred that members of VSS-C, recajvimgher revenues from community forestry
projects than VSS-R though not on a yearly basey e earning higher incomes and enjoy a
relatively higher standard of living due to betteral infrastructure, improved access to towns via
puccaroads and improved awareness of hygiene and hé&aitthe other hand, members of VSS-R,
receiving low revenues from community forestry patg, may be earning lower incomes and living

in relatively poorer conditions.

This inference is supported from some evidencédnliterature. Reviewing some of the successful
VSSs in Kadapa distict, Reddy et al. (2004) reptirés average annual household income for the
Sugali thanda VSS in the district rose from Rs.B7® Rs. 4800 over a period of four years
obtained from selling timber and wages. Prasadlp8imilarly reports that Nanayala VSS, one of
the success stories in Chittoor district, earnedtig incomes ranging from 1500-2500 by selling

soap nut products harvested in forest areas.

On the other hand, Gundlamamidi VSS in Vishakhapatonoastal district constructed a temple and
a community hall where a school is run for theitdrien from the revenues earned from community
forest plantations. The offerings and donationsh® temple from many visitors in the State and
neighboring Odisha district may be a good sourcencdme for this VSS. In a similar manner,

Kondamamillipudi VSS in the same district earned B30000 by harvesting bamboo which was
redistributed to the families. Each family earnesl R2500 during the harvesting season (Andhra
Pradesh Forest Department, 2006). Kasumur VSS llordecoastal district spent some of its VSS

income to provide electrification to its residehts.

® Retrieved January 12, 2013 from Working plans bittGor (East) Wildlife Division, Rajampet, Guntand Nellore in
the Offices of Divisional Forest Officer, Chitto(ast), Rajampet, Guntur and Nellore, Governmemrathra
Pradesh.

* Retrieved May 14, 2013 from Records of Office dfiBional Forest Officer, SPSR Nellore, Governmehandhra
Pradesh.
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These studies point to the fact that members of svi8She coastal district generally may earn

higher VSS incomes compared to those in the Ragaaa region.

The above inference is further supported by thetfeat the average monthly household incomes of
districts from Rayalaseema region is lower thanatberage monthly household incomes of districts
from the coastal region. For example, the averagathty household incomes of Ananthapur,
Chittoor and Kadapa districts in the Rayalaseengéoneis Rs. 15810, Rs. 14762 and Rs. 14455
while the average monthly household incomes fromshfra, Prakasam and Nellore districts in the
coastal region is Rs. 20460, Rs. 18842, and RS51(@éntre for Monitoring Indian Economy,
2010).

In this study, it is expected that these incoméetdhtials between the members of VSS-R and
VSS-C could possibly impact their risk attitudesnide, the average member from VSS-R who
earns lower income would be expected to be risksavas she cannot afford to lose what little is

earned as wages.

Models 1 and 2 of Table 4 reports the results prtesessults of implied CRRA interval of the 107

members of the VSS from the interval regressiorrilesd earlier.
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Table4

Interval Regression Results to Show Effects ofdRagVariable(rorc) on Risk Attitudes of
Members of VSS in the Study

Dependent Variable = [rlow, rhigh] which represents the lower and upper boundseof th
constant relative risk aversion (CRRA) coefficiehthe members of the VSS in the study
Model 1 Model 2
Independent Variables B (se) p value B (se) p value
Intercept -0.311 0.494"
(0.769) 0.686 (0.126) 0.000
rorcl (ref. = Rayalaseema) -0.618 -0.688"
(0.220) 0.005 (0.173) 0.000
age -0.004
(0.013) 0.752
sex1(ref. = male) 0.057
(0.223) 0.796
occupXref. = non-forestry) 0.185
(0.311) 0.550
maritall( ref. = not married) 0.198
(0.364) 0.587
cbelowfnumber of children -0.072 0.677
below 5 years) (0.172) '
cbelow1§number of -0.212 0.073
children between 5-18 years) (0.118) '
cabovel&umber of -0.170 0.178
children above 18 years) (0.127) '
fsize 0.083
(0.067) 0.216
hheadlbeing a household 0.146
head; ref. = not being a (0'239) 0.543
household head) '
hhead2(equal decision- -0.442 0.232
making in household) (0.369) '
educ(number of years of 0.022 0.402
education) (0.026) '
mc(ref. = not a member of 0.015 0.957
managing committee) (0.290) '
totcat? 0.389°
(0.198) 0.050
totcat3 -0.021
(0.311) 0.945
totassetsTotal assets 0.001 0.230
owned by VSS household) (0.001) '
caste2(Scheduled caste; ref. - 0.004 0.98
= Scheduled tribe)) (0.216) '
caste3dOther backward -0.117 0.752
caste) (0.371) '
dist 0.012 0.752
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(0.371) | |
N 107 107
Scale 0.795 0.887
Log likelihood (Model) -251.9 -263.5
Log likelihood (Intercept) -270.8 -270.8
y*(df) 37.79 (20)p value= 0.009 14.75 (1)p value= 0.0001

Note.Standard errors are reported in parenthesps< 0.10,” p <0.05,” p <0.01

# The members of VSS are classified into three caiteg based on their household or family’s total
monthly income: totcatl= <4000 (reference category); totcat2 = > 4000 and < 8000;
totcat3= > 8000;

For purposes of estimation, the lower bound offifs# CRRA interval is set te-2 and the upper
bound of the last interval at 1 similar to the noelblogy used in Bauer and Chytilova (2009). The
regional characteristic is captured by the dummyiabte rorc (whether the VSS is from

Rayalaseema or the coastal region of Andhra Praadshbh is the variable of interest.

Model 1 shows thateteris paribusa member of VSS from the coastal region, on aesrhas a
CRRA coefficient that is 0.62 less than the memiife/SS from the Rayalaseema region. The
result is statistically and economically signifitaithis implies that, on average, the members of

VSS from Rayalaseema are more risk averse thaménebers of VSS from the coastal region.

The overall model is significant at the 1% leveheTchi-square distribution for intercept only and
the full model is significant at 1% levaf’ (20, N = 107)= 37.79,p = 0.009. The statistic Scate
0.795 is equivalent to the standard error of thenegion of the model in ordinary least squares
regression. This statistic, when compared to taedstrd deviations afow (sd = 1.042,N = 107)
andrhigh (sd = 0.912,N = 107) shows substantial reduction.

Model 2 of Table 4 reports the results when theliedpCRRA interval of the members of VSS is
regressed againsbrc without any controls. The average CRRA coefficiehimembers of VSS
from Rayalaseema region of Andhra Pradesinc(= 0) is 0.49, which indicates that these VSS
members are very risk averse (result significarthatl% level). The average CRRA coefficient of
members of VSS from the coastal region of Andhi@dBsh iforc = 1) is (0.49- 0.69=) - 0.20,

which indicates that these VSS members are ridkregéresult significant at the 1% level).

The overall model is significant at the 1% leveheTchi-square distribution for intercept only and
the full model is significant at 1% levef’ (1, N = 107) = 14.75,p = 0.0001. The statistic Scate

0.887 is equivalent to the standard error of thenegion of the model in ordinary least squares
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regression. This statistic, when compared to taedsird deviations afow (sd = 1.042,N = 107)
andrhigh (sd = 0.912,N = 107) shows reduction.

Other significant effects {a) Having children.Model 1 of Table 4 shows that members of VSS
with children aged between 5 and 18 years of agéess risk averse. An increase in one child aged
between 5 and 18 years of age is predicted to deerthe CRRA coefficient of a member of VSS
by 0.21 (result significant at the 10% level). hetVSS context, a growing child may lessen the
responsibilities of its parents as children aremfent to the forest for collecting food and fagdde
thus supplementing the labor of the householddttiteon, most girl children are married off at the

onset of their puberty.

(b) Risk behavior of middle status member of V&8.middle status member of VS8t€at? has a
CRRA coefficient that is 0.39 higher than the memifeVSS who is poor, the reference category
(result significant at the 5% level). However, #aalysis of deviance results shows that the overall
effect of the income variabléotcal) is not statistically significant (the two degreefreedom test

for totcatshow ap value of 0.14).

The middle status member of VSS is predicted tanloee risk averse than the poor member of
VSS as the middle status VSS member stand to dmsentich in taking risks. The poor member of
VSS has less to lose and being desperate, mayllbegwo take risky decisions to improve her lot

(Kuznar, 2001).

Risk behavior for the whole sampl&he average CRRA coefficient of the sample of mersiof
VSS from Rayalaseema and coastal regions who ipatigcl in the study is 0.13. This shows that
members of VSS from Rayalaseema and the coasiaheegf Andhra Pradesh in the present study

sample have low levels of risk aversion borderingisk neutrality as defined in Table 2.

Figure 1 provides the details of the distributidrttee midpoints of the risk coefficient intervalg o
the members of VSS. Close to 20% of the sampleiskeseeking by nature while nearly 60% of

the sample is risk averse.
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Figurel
Distribution of risk attitudes of the VSS membarghe study
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Robustness checks. For robustness checks, the arithmetic means of CRiAval data rfnid) is
used as a dependent variable in an ordinary leqisares (OLS) regression on the various
socioeconomic controls. The present study folloles framework used in Bauer and Chytilova
(2009) which uses the means of interval-censoréa idaOLS regressions to test the robustness of
their findings from interval regression. The estiesaobtained from the OLS are similar to the
results obtained from interval regression (avadain request).
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To summarize, on an average, the members of VSS48e sample are risk seeking while the

members of VSS-R are risk averse.

Since members of VSSs from Rayalaseema region agsemed to earn relatively lower incomes
than those from the coastal region due to difféabniatural resource endowments, it was expected
that members of VSSs from Rayalaseema, on avenamsd be risk averse while members of VSS
from the coastal region, on average, would be ss&king . The study thus expected to find
statistically significant effects of income on riskhavior of members of VSS.

However,post factodata in Table 1 shows that the average monthlydtmid income of members
of VSS from Rayalaseema (Mean4155,sd = 2776) and the coastal region (Meam182,sd =
2225) are not significantly different. Some possilbbbasons for the observed homogeneity in
incomes between the two regions could be due tsunement error or an overall lack of variation

in household incomes of the lower incomes grougtvis a recurring economic phenomenon.

This post-hocfinding is contrary to the prediction made in teection where it was expected that
members of VSS in the coastal region may be earfigher incomes than those from
Rayalaseema. This variance between the predictiwh the field data on household incomes

impacts the results of econometric estimation.

It may also be noted that the VSS income has neh hesed as an independent variable in the
regression model. The reasons for not includingt8& incomes to capture the regional variation
are as follows: There is an inherent uncertaintiiow the VSS income (of the VSSs in the study
sample) is utilized as on date of reporting thiseegch. The VSSs may decide to distribute this
income amongst its members or they may decideilineuit for creating a public good or service.
Further, the VSS income is not a monthly or everearly income. As explained in section 4, the

VSS income may accrue to a VSS after several ygarsot in the year earned.
The monthly household income variable did not hav&atistically significant effect on the risk
attitudes in the regression model (the analysidemance results showed a p-value of 0.18 for the

household income variable).

6.4 Within-VSS Comparison
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The study also aims to look at the effects of inesraf VSS members on their risk attitudes within

the Rayalaseema and the coastal region separately.

Income differentials are expected to exist withiia ¥SSs in both the Rayalaseema and the coastal
region. Able bodied individuals would be able torkvenore days per month and hence earn more
wage income in comparison to less healthy indivgll/omen members in general may prefer to

work less in view of additional responsibilitiesdamealth concerns.

In this study, it is expected that a member of W8 higher incomes would show a risk seeking
attitude since she can afford to take risks and evay find risk taking attractive as an easy means
of attaining the next highest economic status. fiddle status member of VSS is predicted to be
more risk averse than the poor member of VSS amittidle status VSS member stand to lose too
much in taking risks. The poor member of VSS has te lose and being desperate, may be willing
to take risky decisions to improve her lot. Thesedtions in the present study find support in
Kuznar (2001).

6.4.1 Evidence from VSS-R

Classification of members of VSS into income grouf$e household’s average monthly income
of the member of VSS participating in the stuthitiicT) is used to classify the member of VSS
into low income, middle income and high income gravhich corresponds to the poor, middle

status and rich members of VSS.

In view of the dependence of the majority of memsbarVSS on daily wage forestry jobs offered

by the Government, the classification of membersV/8fS is based on the average number of
working adults per household, wage rate fixed kg Bhstrict Collectors of Kadapa, Chittoor and

Nellore districts (Rs. 137) and the fact that therage member of VSS works for 15-20 days per
month. On this basis, a member of VSS from a haldedarning less than or equal to Rs. 4000 is
treated as belonging to the low income group. A lemof VSS from a household whose earnings
are greater than Rs. 4000 but less than or equRabt@®000 is treated as belonging to the middle
income group. Members of VSS from households egrgreater than Rs. 8000 are treated as

belonging to the high income group.

L e—
W.P. No. 2013-12-01 Page No. 26



IIMA e INDIA ..
S Research and Publications

The nominal variabléotcatis defined to represent the three income categaig¢he members of
the VSS and included in the model. The base gretgidatlwhich is the low income (poor) group.
The nominal variable®tcat2andtotcat3represent the middle income (middle status) anditble
income (rich) group.

Results of regression. Model 1 of Table 5 reports the results. The sangie considered for
analysis here is 50 who switched only once in thdtipte price list procedure. The remaining 25
responses have been excluded as these membersSahs@e inconsistent choices in the multiple
price list methodology.

Table5

Interval Regression Results to Show Effects ofl Haasehold Incoméotcat)on the Risk
Attitudes of Members of VSS-R

Dependent Variable = [rlow, rhigh] which represents the lower and upper boundseof th
constant relative risk aversion (CRRA) coefficiehthe members of the VSS from
Rayalaseema
Model 1 Model 2
Independent Variables B (se) p value B (se) p value
Intercept -0.571 0.438"
(0.657) 0.385 (0.117) 0.0001
age 0.031
(0.012) 0.013
sexl1(ref. = male) -0.634
(0.281) 0.024
occuplref. = non-forestry) 0.226
(0.203) 0.266
marital1( ref. = not married) 1.404
(0.432) 0.001
cbelowfnumber of children - 0.208 0.184
below 5 years) (0.156) '
cbelow1§number of -0.227 0.051
children between 5-18 years) (0.116) '
cabovel®umber of -0.628~ 0.000
children above 18 years) (0.132) '
fsize 0.016
(0.068) 0.812
hheadlbeing a household 20133
head; ref. = not being a (© '232) 0.566
household head) '
hhead2(equal decision- 1.239° 0.032
making in household) (0.579) '
educ(number of years of 0.011 0.588
education) (0.022) '
mcl(ref. = not a member of - 0.581 0.012
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managing committee) (0.232)
totcat? ('g_ '%‘g) 0.826 (8:182) 0.396
totcat3 '(gzggé; 0.020 (g:g;g) 0.821
totassetsTTotal assets -0.003 0.094

owned by VSS household) (0.002)
caste2(Scheduled caste; ref. - 0.206

- Scheduled tribe)) (0.182) 0.259
caste3Other backward -0.569 0.166
caste) (0.410) '
dist - 0.001
(0.006) 0.799
N 50 50
Scale 0.422 0.621
Log likelihood (Model) -90.4 - 108.8
Log likelihood (Intercept) -109.1 -109.1
y*(df) 37.41 (19);p value= 0.0071 0.72 (2)p value= 0.7

Note.Standard errors are reported in parenthesps< 0.10,” p <0.05,” p <0.01

& The members of VSS are classified into three caiteg based on their household or family’s total
monthly income: totcatl= <4000 (reference category); totcat2 = > 4000 and < 8000;
totcat3= > 8000;

The variable of interest i®tcat2 andtotcat3 Ceteris paribusthe members of VSS with middle
status {otcatd have a CRRA that is 0.05 lowep € 0.83) than the poor members of VSS
(totcatl), the reference category implying that member&/86 with middle status are less risk

averse than their poor counterparts. The resuabbistatistically significant.

The rich members of VS$ofcat3, on the other hand, have a CRRA that is 0.8%teps= 0.02)
than the poor members of VSS indicating that tkb members of VSS have low levels of risk

aversion in comparison to the poor. The resultasstically significant.

However, the analysis of deviance results shows tthe overall effect of the income variable
(totca) is not statistically significant (the two degrekefreedom test fototcat show ap value of
0.19).

Overall, the results imply that the members of @®nging to poor status have highest levels of
risk aversion among the three income groups andbaesiof VSS who are rich are the least risk
averse.
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Model 2 of Table 5 reports the results without colst The results show that on average, the CRRA
coefficient of the poor members of VSS is 0.44 @ating risk aversion (result significant at the 5%
level). The CRRA coefficient of the middle statugmbers of VSStétcat2)is 0.16 more than
those of the poor members implying that this grisumore risk averse than the poor members. The
CRRA coefficient of the rich members of VS®t€at3) is 0.08 more than those of the poor
members implying that this group is also more agkrse than the poor members. Howetacat2

and totcat3 are not significant at the 5% level. In additidhe overall model is not statistically
significant p = 0.70).

Other significant effects- (a) Age effectsviodel 1 of Table 5 shows thatl else being equal, aged
members of VSS are found to be more risk aversenéuease of one year in age of a VSS member
is associated with an increase of her CRRA by v@gh is a quantitatively small effect. The
positive association between age and risk averkam also been reported amongst the fishing
communities in Ethiopia by Bricks, Visser and Bu(@812). In the VSS context, aged persons, by
virtue of their experiences gained in life, mayddn be cautious which might contribute to their

risk aversion.

(b) Gender.Women are estimated to have a CRRA that is 0.68etehan men implying that
women are less risk averse than men. That womemare risk seeking than men has also been
reported by Gneezy, Leonard and List (2008) incivetext of the Khasi matrilineal tribal societies
of north eastern India. In the context of primitiegest societies, it is possible that equalityalés

for men and women in foraging, tending, huntindlemtion of materials for food and shelter may

foster a risk seeking behavior amongst women.

(c) Marital status.Married members of VSS from Rayalaseema are likeelgave a CRRA that is
1.4 higher than the unmarried members. The reswdtonomically significant. Adult members of
VSS who are married have higher responsibilitiesaking care of their families that may induce

risk aversion.

(d) Having children.A member of VSS with one more progeny aged 18syeéage and above is

likely to have a CRRA that is 0.63 lesser on averddpe effect is also economically significant. As
sons and daughters approach adulthood, they amgethaff and sent to work. On marriage, sons
usher in the resources of their wives into the \¥®8sehold. Wives also contribute to household
work and income. Daughters, on marriage, move th&r husband’s heath. Sometimes, as is
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characteristic in some VSS communities, marriedgtars stay with their parents. The adult
member of VSS, with fewer responsibilities now that sons and daughters are settled in their

lives, may tend to be risk seeking.

(e) Household decision makinglembers of VSS who share decision-making respdiisgbiwith
their spouses on household matters are found te ha@RRA that is 1.24 higher, and therefore
more risk averse than those members of VSS whodardecision-makers in their households. This
is a practically large effect. It is possible tleanhsulting and sharing responsibilities for housgho

decision making instills caution and prudence whiay induce risk aversion.

(f) Institution effectsMembers of managing committee are found to hav&®RA that is 0.58 less

than those members of VSS who are not a part ofnthraging committee implying that the
managing committee members are less risk aversi ftossible that members of managing
committee may tend to be risk seeking by virtu¢hefr higher social visibility and greater success

in life relative to non-members.

Model 1 of Table 5 also indicates that the ovenatidel is significant at the 1% level. The chi-
square distribution for intercept only and the fulbdel is significant at 1% leve}® (19, N = 50)

= 37.41,p = 0.007. The statistic Scate 0.422 is equivalent to the standard error of gteration

of the model in ordinary least squares regressitns statistic, when compared to the standard
deviations oflow (sd = 0.73,N = 50) andrhigh (sd = 0.62,N = 50) shows substantial reduction.

Robustness check - |. Since the methodology involves testing for chanfisign of the CRRA
coefficients as average total household monthlpnmes of members of VSS increase, it is also
possible to do so by regressing the CRRA interadh ebf members of VSS on their raw monthly
household incomes and its squared term (with atitbwi controls). This strategy removes the need
for classifying the members of VSS into poor, m&ldtatus and the rich groups. The results are
similar to those from the interval regression mddeghilable on request).

Robustness check - II. As another robustness check, the arithmetic meb@R&KA intervals of
members of VSS from Rayalaseema is regressed aondbme variabletftca) with and without
socioeconomic controls using the OLS method. Tisellte indicate similar conclusions as was

drawn from the interval regression model.
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Income levels of members of VSS from Rayalaseema ha statistically significant effect on their
risk attitudes. Taken together, the results indi¢hat as far as members of VSS from Rayalaseema
in the present study are concerned, social fadiikesage, gender, married status, the intensity of
social responsibilities, household decision makpajterns and membership in the managing

committee of an adult VSS member govern their pigipensities rather than their income levels.

6.4.2 Evidence from VSS-C

The criteria for categorization of members of V&&f coastal region into poor, middle status and

rich groups based on the average household manitdyne is same as for VSS-R

Results of regression. Models 1 and 2 of Table 6 reports the results. Sdrmaple size considered for
analysis here is 57 who switched only once in thdtipte price list procedure. The remaining 17

responses have been excluded as these member§Soh®d& inconsistent choices.

Table6

Interval Regression Results to Show Effects ofl Hatasehold Incoméotcat)on the Risk
Behaviors of Members of VSS-C

Dependent Variable = [rlow, rhigh] which represents the lower and upper boundseof th
constant relative risk aversion (CRRA) coefficiehthe members of the VSS from coastal
regions of Andhra Pradesh
Model 1 Model 2
Independent Variables B (se) p value B (se) p value
Intercept -4.789" -0.426~
(1.631) 0.003 (0.179) 0.017
age 0.002
(0.021) 0.916
sex1(ref. = male) -0.071
(0.293) 0.807
occupXref. = non-forestry) 1.668
(1.053) 0.113
maritall( ref. = not married) 0.192
(0.486) 0.692
cbelowfnumber of children -0.473 0.159
below 5 years) (0.336) '
cbelowl1&number of -0.381" 0.042
children between 5-18 years) (0.187) '
cabovel&umber of -0.139 0.474
children above 18 years) (0.193) '
fsize 0.281" 0.003
|
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(0.096)
hheadlbeing a household 0.547
head; ref. = not being a (0'339) 0.107
household head) '
hhead2(equal decision- 0.126 0.790
making in household) (0.475) '
educ(number of years of 0.117 0.014
education) (0.046) '
mc(ref. = not a member of 1.11 0.167
managing committee) (0.805) ' o
totcatZ (8282) 0.764 ?(f;oo) 0.032
toteat3 iOOfZ%Z) 0.549 (8'42122) 0.621
totassetsTotal assets 0.0004 0.793
owned by VSS household) (0.001) '
caste2(Scheduled caste; ref. -0.248 0517
= Scheduled tribe)) (0.383) '
castedOther backward -0.133 0.78
caste) (O.4g§) '
dist 0.07
(0.03) 0.018
N 57 57
Scale 0.766 1.02
Log likelihood (Model) -129.6 - 145.6
Log likelihood (Intercept) -147.9 -147.9
y*(df) 36.61 (19)p value= 0.009 4.45 (2)p value=0.11

Note.Standard errors are reported in parenthesps< 0.10,” p <0.05,” p <0.01

#The members of VSS are classified into three caieg) based on their household or family’s total
monthly income: totcatl= <4000 (reference category); totcat2 = > 4000 and < 8000;
totcat3= > 8000;

The variable of interest i®tcat2 andtotcat3 Model 1 shows thateteris paribusthe members of
VSS with middle statustd@tcatd have a CRRA that is 0.09 highey £ 0.76) than the poor
members of VSStdtcatl), the reference category implying that memberd/85 with middle
status are more risk averse than their poor copates. The rich members of VS®ttat3, on the
other hand, have a CRRA that is 0.25 lespet (0.55) than the poor members of VSS indicating
that the rich members of VSS have low levels ok asersion in comparison to the poor. The
results are not statistically significant at the E¢el.

Further, the analysis of deviance results showtti@bverall effect of the income variabtet¢ai)

is not statistically significant (the two degreefr@fedom test fototcatshow ap value of 0.28).
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Model 2 reports the results of the interval regmessvhen the implied CRRA interval of the

members of VSS, the dependent variable, is regiesga@instotcatwithout any controls.

The intercept antbtcat2are significant at the 5% level. This implies ttie¢ poor members of VSS
have a CRRA of -0.43 (the intercept) on averageaiohg risk seeking behavior. The middle status
members of VSS have a CRRA 6f(.43 + 0.65=) 0.22 indicating risk aversion. The coefficient
on totcat3 indicates that the rich members of VSS have a CRRAf (—0.43 + 0.23=) —0.20,
implying that the rich members of VSS, on averagee risk seeking but this result is not
statistically significant at the 5% level. The aalincome variable is not statistically significan
(p = 0.11).

Other significant effects ((a) Having children.Model 1 of Table 6 further shows thaketeris

paribus a member of VSS from coastal regions with oneenmogeny aged between 5 and 18
years of age is estimated to have a CRRA that 38 CGesser on average implying that such
individuals are more risk seeking. This may be tuéhe fact that children of adult members of
VSS from coastal regions are married off or senivtok even before they attain the age of 18

years.

(b) Household size. Ceteris paribusembers of VSS from the coastal region who amflarger

households are found to be less risk seeking. ¥@nyeone member increase in the household size,
the member of VSS from that household is foundateeha CRRA that is 0.28 higher than the norm.
Larger VSS families may have more members to fembcdothe and hence its members may be

induced to be more careful in expending their resesl

(c) Education.Risk aversion is found to be positively associatgtth educational attainment. All

things being equal, an increase in one year of a&dtmal attainment by a member of VSS is
estimated to increase her CRRA coefficient by OHigher educational attainment may have
helped the members of VSS understand risk bettéyatisi, 2003). Such an understanding might
encourage prudence and caution. Bricks, Visser Bumdhs (2012) and Tanaka, Camerer and

Nguyen (2010) find that educated participants aveemisk averse in their study sample.

(d) Proximity to townMembers of VSS that are farther away from the urbamter or town are
found to be more risk averse. For every one kilemigicrease in distance between the VSS and the
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nearest urban center or toweeteris paribus members from that VSS are estimated to have a
CRRA of 0.07 more.

It is expected that members of VSS that are furdiweay from urban center or town would be more
risk seeking in comparison to members of VSS thatséduated nearer to urban centers or towns as
the former are less affected by market forces.viddals from urban centers or towns and
influenced by town cultures and market forces tenble risk averse decision makers (Ehmke, Lusk
& Tyner, 2010; Henrich & McElreath, 2001).

The opposite result emanating from the presentystuthe case of VSS from coastal region may be
explained as follows: The average CRRA coefficienta member of VSS from the coastal region
was estimated as0.20, implying a general risk seeking behaviorthas population sub group. It is

possible that the members of VSS which are situaiearer to urban centers may be more
influenced by the pleasures and vices of urbanecenthich may induce a higher risk seeking
behavior. Hence, members of VSS situated nearerbian centers may be more risk seeking than

members of VSS that are situated further away fudoan centers or towns.

Model 1 of Table 6 also indicates that the ovenatidel is significant at the 1% level. The chi-
square distribution for intercept only and the fulbdel is significant at 1% leve}® (19, N = 57)

= 36.61,p = 0.009. The statistic Scate 0.766 is equivalent to the standard error of gteration

of the model in ordinary least squares regressitns statistic, when compared to the standard
deviations oflow (sd = 1.16,N = 57) andrhigh (sd = 1.00,N = 57) shows reduction.

Model 2 is not statistically significant at the 3&vel. The chi-square distribution for interceptyo
and the full model is not significant at the 5%dky® (2, N = 57) = 4.45,p = 0.11. The statistic
Scale= 1.02 is equivalent to the standard error of th@mnegion of the model in ordinary least
squares regression. This statistic, when compardtia¢ standard deviations dbw (sd = 1.16,
N =57) andrhigh (sd = 1.00,N =57) shows no reduction.

Robustness check - I. As in the case of VSS-R, it is possible to undedtaithin VSS-C behavior
by regressing the CRRA interval data of member¥ 8§ on their raw total monthly household
incomes and its squared term (with and without radsit. The results are similar to the conclusion

drawn from the interval regression model (availabiaequest).
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Robustness check - II. As another robustness check, the arithmetic meb@R&KA intervals of
members of VSS from the coastal regions is regdessethe income variabldofcaf) with and
without socioeconomic controls using the OLS methidee results suggest similar conclusions as

was drawn from the interval regression model.

The above regression results show that incomedenfenembers of VSS from the coastal regions

have some, but not strong, statistically signiftaafifiect on their risk behaviors.

The members of VSS from the coastal region, onameerare moderate risk seekers as per the
definition in the study. Taken together, the resuttdicate that household size, the intensity of
social responsibilities of an adult VSS member,cational attainment and proximity of the VSS
habitation to urban centers and towns appear tthédearivers of risk behaviors of VSS members

and to a lesser extent, their income levels.

7 Conclusion

The average CRRA coefficient of the sample of memloé VSS from Rayalaseema and coastal
regions who participated in the study is 0.13 iatitg low levels of risk aversion bordering on risk

neutrality (as defined in Table 2) whepriori, it was expected that the members of VSS would be
risk seeking. This estimate is low when compareddtmates obtained on nearly comparable

population groups from other developing countrigiag similar estimation methods.

Cook et al. (2013) report an average CRRA coefiice 0.53 for a sample of the urban poor from
the Indian city of Kolkata. Holt and Laury (200%)port a range of 0.28-0.54 for a sample of
University undergraduates from Georgia, Florida Bhami. Binswanger (1981) report the average
measure of risk aversion as 0.33 for low payoffd @b4 for higher payoffs for a sample of small-
scale farmers from villages in central India. RscVisser and Burns (2012) found an average

CRRA coefficient of 0.39 for the fishing commungim Ethiopia.

The members of VSS from the coastal regions indtiuely sample are risk seeking while the
members of VSS from the Rayalaseema region areanskse. The monthly household income
variable did not have a statistically significaffieet on the risk attitudes. Members of VSS with
children between 5 and 18 years of age were foanoktless risk averse. This suggests that the
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intensity of social responsibilities also could @ossible driver of risk propensities in the study

sample.

Income levels of members of VSS from Rayalaseema ha statistically significant effect on their

risk attitudes. Aged members of VSS from this ragaoe found to be more risk averse. Women are
found to be less risk averse than men. Married neesnbf VSS from Rayalaseema are found to be
more risk averse than the unmarried members. Merddev'SS with children aged 18 years of age
and above are found to be less risk averse. Member¥SS who share decision-making

responsibilities with their spouses on householdters are more risk averse than who are not
decision-makers in their households. Members ofagany committee members are found to be

less risk averse.

Income levels of members of VSS from the coasigibres have some, but not strong, statistically
significant effect on their risk behaviors. Membefs/SS with children between 5 and 18 years of
age are found to be more risk seeking. MembersS8 Yfom larger households are found to be less
risk seeking. Risk aversion is found to be posiyivassociated with educational attainment.
Members of VSS that are farther away from the urbamter or town are found to be more risk

averse.

As against econometric estimation of risk attitudesed on individual's real life and actual
behavior which have ecological validity (Antle, B38Moscardi & de Janvry, 1977), elicitation
through methods like multiple list method casts litsuand concerns as to whether the results
obtained would apply to real behavior (Fredericklet2002). This limited ecological validity is an

important limitation.

Deaton (2003) describes some adjustments that rieete made while computing household

incomes such as costs of children and the agetiveela adults and the public goods character of
some consumption items like housing rent, telewisiefrigerator, lighting and cooking fuel leading

to economies of scale. These adjustments reldiettothe urban and rural contexts.

Adjustments for consumption of children, the agad gender in the VSS context have not been
made in this study. Such and further refinementsomputing household incomes may be taken up

in future research.
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