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Abstract

There is little empirical evidence on the association between household experience with HIV/
AIDS and shifts in the use of natural resources in developing countries, where residents of rural
regions remain highly dependent on often-declining local supplies of natural resources. This study
examines household strategies with regard to fuelwood and water among impoverished rural
South African households having experienced a recent adult mortality and those without such
mortality experience. Quantitative survey data reveal higher levels of natural resource dependence
among mortality-affected households, as well as differences in collection strategies. Qualitative
interview data provide insight into subtle and complex adjustments at the household level,
revealing that impacts vary by the role of the deceased within the household economy. Resource
management and public health implications are explored.
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The role of natural resources in household coping strategies, especially during times of
crisis, and among the rural poor, has been noted in studies across the developing world
(Eriksen et al. 2005; McSweeney 2004; Paumgarten 2005). However, little scholarly
attention has been paid to the environmental dimensions of a particular household shock,
namely, the death of a productive household member. Natural resources may be part of
coping strategies, as lost wages may mean that households substitute collected goods (e.g.,
wild herbs/fruit) for those previously purchased (e.g., packaged foods) (e.g., Hunter et al.
2007). In addition, collection strategies themselves may be reshaped due to the loss of
available labor. Still, there is little documentation of these effects, an important research gap
in an era of rising prime-age adult mortality largely attributable to the HIV/AIDS pandemic.
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This research explores ways in which natural resource use in poor, rural regions of
developing nations is being shaped by the loss of productive adult household members, with
a particular focus on household strategies for fuelwood and water. Through both quantitative
survey data and qualitative interview data, we explore two important questions. To first
create an understanding of general patterns of natural resource use, we ask: (1) What are the
associations between natural resource use strategies and household characteristics in rural
South Africa? Then, to explore variation in these patterns across households with different
adult mortality experience, we ask: (2) Beyond household characteristics, do adult mortality-
impacted households exhibit different natural resource use strategies than households
without such mortality experience?

Natural Resources and Rural Livelihoods in Southern Africa

Natural resources harvested around settlements play an important role in rural livelihoods
across southern Africa by providing for household needs and also providing sources of
income (Cavendish 2000; Shackleton and Shackleton 2000; Shackleton et al. 2001; Letsela
et al. 2002; Twine et al. 2003a). The quantities of resources consumed domestically may be
substantial. As an example, in their synthesis of South African studies spanning 14 villages,
Shackleton and Shackleton (2004) found that rural households consumed an annual average
of 5.3 tons of fuelwood. However, natural resource use is seldom the mainstay of rural
livelihoods (Belcher et al. 2005). More typically, resource use supplements other livelihood
strategies including agriculture and migrant labor (Shackleton et al. 2001). Access to natural
resources thus allows diversification of rural livelihoods, thereby increasing resilience to
shocks and distributing risk (Belcher et al. 2005).

Shackleton et al. (2007) estimated that the direct-use value and income generation from
natural resources contribute roughly 20% of total household income in savanna regions of
southern Africa (Shackleton et al. 2007). In addition, natural resources also serve as “safety
nets” for rural households during times of hardship precipitated by shocks, such as crop
failure, natural disasters, or the death of a breadwinner (Paumgarten 2005; Shackleton and
Shackleton 2004). Resource-based coping strategies in times of crisis may include
substituting previously purchased goods with wild equivalents or engaging in temporary sale
of natural products to supplement household income (Shackleton and Shackleton 2004). The
“safety net” function is particularly important for poor and vulnerable households
(Shackleton and Shackleton 2004).

Below, following a short overview of African mortality trends, we present a typology of the
ways in which these natural resource strategies might change following the death of a prime-
age adult household member.

Mortality Trends and HIV/AIDS in Africa

HIV/AIDS is a leading cause of death in Africa and worldwide for individuals age 15 to 49
years (prime-age adults), and subsequent dramatic declines in life expectancy characterize
the population of many African nations (Joint United Nations Programme on HIV/AIDS and
WHO 2007). Globally, the Joint United Nations Programme on HIV/AIDS (UNAIDS) and
the World Health Organization (WHO) estimate that 33.2 million individuals were living
with HIV/AIDS in 2007. Sub-Saharan Africa, with 10% of the world’s population, is home
to 35% of all people living with HIV/AIDS, 76% of HIVV/AIDS deaths, and 68% of new
infections (Joint United Nations Programme on HIV/AIDS and WHO 2007).

South Africa, with a prevalence of 16.2% (in 2005), has the largest absolute number of HIV/
AIDS infections in the world (Joint United Nations Programme on HIV/AIDS and WHO
2007). Within South Africa, the prevalence of the epidemic varies considerably between
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provinces, from 15% in the Western Cape to 39% in the province of KwaZulu-Natal (Joint
United Nations Programme on HIV/AIDS and WHO 2007). In the year 2000, in our study
area, 21.5% of deaths were attributed to HIVV/AIDS, and it was projected that by 2010 this
will rise to 65% (Day and Gray 2003). Indeed, HIVV/AIDS has become a challenging social
problem in rural Africa with major implications for rural development (Rugalema and
Khanye 2002). In all, the study area represents an appropriate and important context in
which to examine the implications of prime-age adult mortality.

Mortality and Household Use of Natural Resources

Rural households undertake many unique and nuanced changes with regard to natural
resources following the death of an adult member, depending upon a complex interaction of
household characteristics and demographics as well as the social milieu and available
natural resources. Following the lead of similar research (ABCG 2002; DAI 2003), we
classify these many possible changes using four interrelated dimensions: selection, use,
acquisition, and level of consumption of natural resources.

Natural resource selection strategies include household decisions involving what natural
resource is to be used for a given purpose. For instance, afflicted households may turn to
natural resources (e.g., wild foods) as alternatives to purchased items (ABCG 2002; Barany
et al. 2001). More generally, more desirable products are replaced with those most readily
available as households struggle to cope with diminished labor capacity and the resulting
reallocation of money and time (ABCG 2002).

Natural resource use strategies are decisions regarding the purpose of the selected natural
resources. For example, a household may use dung as fuel rather than as fertilizer or may
sell natural resources it might otherwise consume in an effort to raise much-needed income
(Cooke 1998). Reassessing whether to use land for income-generating or subsistence crops,
as well as decisions to leave land fallow, would also be considered changes in natural
resource use strategies (ABCG 2002).

Natural resource consumption strategies involve the quantities of resources consumed.
Mutangadura et al. (1999) find that households generally reduce their overall consumption
of natural resources in conjunction with related changes in natural resource selection and
acquisition strategies. Of course, such reduced consumption may be less of a “strategy” than
a necessity.

Lastly, natural resource acquisition strategies involve decisions about where natural
resources are to be acquired, including water collection and harvesting from the local natural
environment, as well as purchasing in formal and informal markets; who (in terms of
household position) will do the collecting/harvesting; and what costs the household will pay
in time, money, and/or bartered assets. For example, harvesting may take place within
communal lands or within a homestead garden, or natural resources may be purchased or
received as gifts.

The Africa Biodiversity Collaborative Group (ABCG) reports that throughout Sub-Saharan
Africa, mortality-related changes in natural resource acquisition strategies may involve
unsustainable harvesting practices and the deemphasizing of stewardship more generally
(ABCG 2002). The death of a prime-aged adult also often represents the loss of a skilled
natural resource harvester.

Questions regarding who in the household collects/harvests natural resources unavoidably
raise the issue of opportunity costs. Children may spend time on resource collecting that
they would otherwise spend in school or studying (DAI 2003); adults may be diverted from
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income-generating activities (Cooke 1998). When collection from local sources is
impossible, limited cash may be reallocated, or household assets liquidated, in order to
purchase wood and/or water, or in order to cover medical and/or funeral costs (ABCG 2002;
DAI 2003).

This research contributes to our understanding of the association between prime-age adult
mortality (regardless of cause of death) and household coping strategies regarding natural
resources. We do not aim to model causality since we are restricted to cross-sectional data;
however, we contrast natural resource strategies between households with and without
recent adult mortality experience.

The Agincourt Health and Demographic Surveillance Site

The fieldwork was undertaken in the MRC/Wits Rural Public Health and Health Transitions
Research Unit (Agincourt Unit) during May and June 2004, with the data available through
the Agincourt Health and Demographic Surveillance System (AHDSS). The Agincourt Unit
is in a rural region, formerly an Apartheid “home-land,” in the extreme northeast of South
Africa approximately 500 km northeast of Johannesburg (Figure 1). It encompasses 400
km2, including 21 villages and more than 12,000 households. The area is semiarid (annual
rainfall 550-700 mm) and relatively heavily populated (~170 persons/km?2). Household plots
are generally too small to fully support subsistence agriculture, and residents are typically
dependent upon communal land for cultivation, grazing livestock, and harvesting natural
resources such as fuelwood, wild foods, thatching grass, construction timber, and other
domestic products for household consumption and income generation (Shackleton 1996;
Shackleton and Shackleton 2000).

Socioeconomically, the region is also highly dependent on remittances. Since formal-sector
employment is limited, a large proportion of adults are migrant laborers, working on
commercial farms and in mines, towns, and cities across the country. Among people
between the ages of 30 and 49 years, 50% of males and 14% of females are migrant workers
(Collinson et al. 2006; Collinson et al. 2007). In addition, a significant proportion of
households depend on elderly residents’ state pensions.

Mortality experience, as well as other demographic characteristics of Agincourt households,
was available through the AHDSS, which has collected census data at 12- to 18-month
intervals from all subdistrict households since 1992. We used these data to identify
households that had experienced the death of a household member aged 15-49 years during
the 2 years before our fieldwork. Individuals within this age group are especially vulnerable
to HIV/AIDS and also most likely to be economically productive and/or engaged in regular
natural resource collection. In our study site, mortality among young adults (20-49 years)
increased fivefold over the decade between 1992-1993 and 2002-2003, and this was
attributed largely to the emerging HIVV/AIDS pandemic (Kahn et al. 2007). Although
admittedly imperfect, making use of prime-age adult mortality as a proxy for HIV/AIDS
impacts is a common strategy (e.g., Yamano and Jayne 2004), given the emotional and
ethical difficulties inherent in collecting information specifically on HIV/AIDS mortality.
The ability to identify mortality-affected households, with additional information on gender
and age of the deceased, represents a substantial strength of the demographic surveillance
data. As such, the analyses presented here can offer an important foundation for future work
exploring HIV/AIDS-related morbidity and cause-specific mortality as associated with
natural resource strategies.
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Data Collection and Analytical Methods

The survey included 241 households in eight villages in the central region of the study site,
and the villages represented a range of environments along the region’s east-west rainfall
gradient. The sample was stratified by mortality experience: Half were randomly selected
from households having experienced the death of a prime-age household member in the
previous 2 years, and the other half were from households experiencing no such mortality.
This examination is cross-sectional, examining differences in household natural resource
strategies at a single point in time. The survey respondent was the individual within the
household most responsible for the household’s natural resource collection. In this way, we
aimed to garner feedback from those most engaged on a daily basis with local environmental
conditions.

We examined households’ selection of fuelwood for cooking fuel, as opposed to electricity,
uses of fuelwood and water, and the quantity of fuelwood and water consumed. (Data
collection took place in late autumn, a time when fuelwood consumption is experiencing
slight increases from summer [Banks et al. 1996] but likely represents an annual mean.) We
also asked about the households’ acquisition strategies, including purchase and/or
collection/harvesting efforts by specific household members. In models explaining these
resource strategies, all 12 outcome variables, except quantities consumed, are coded as
dummy variables with 1 representing “yes,” and logistic regression is used. The outcomes
are not mutually exclusive; for example, a household may be coded “1” for “purchases
wood,” while also being coded “1” for “the female head and/or daughter harvests wood.”

Our primary predictor of interest was recent household adult mortality experience
(1=affected by an adult death within the prior 2 years). An interaction term tempers the
mortality estimate according to time since the death. An additional interaction term reflects
variation in mortality impacts across households by socioeconomic status, as reflected by a
possessions index created by the Agincourt Unit to reflect socioeconomic status (SES). The
index ranges from 1 to 5 and is derived from an asset register including presence of a tap
and toilet in the homestead, as well as ownership of appliances (e.g., radio) and equipment
(e.g., wheelbarrow). The possessions index is included to reflect household economic well-
being, and this approach has been used in similar contexts (Schellenberg et al. 2003).2 While
additional predictors related to household mortality experience (e.g., gender of deceased)
were also explored, we present only the most robust and parsimonious models.

Our control variables include household size as a categorical variable, with categories based
on preliminary analyses and chosen for ease of interpretation (categories reflect household
size of 1, 2-5, 6-10, more than 10). Sex ratio is measured in standard demographic form as
the ratio of male:female. A household is coded as young age composition if at least one-
third of its members are under age 15 years, and as old if at least one-third of its members
are over age 50 years.

We also include a categorical variable representing village to capture variation in
environmental context since more detailed information on these contextual differences (e.g,
availability of proximate natural resources) was unavailable. As such, there is no specific
interpretation of this variable and it is intended only to broadly control for contextual
variation.

Lifthe primary resource collector was unavailable, we queried as to their availability and made a return household visit. If the person
was entirely unavailable, we spoke with another individual involved in natural resource collection. Nonresponse is extremely rare in
this setting.

Unfortunately, our data do not allow for disaggregation of the possessions index into its composite parts so the index is incorporated
within our models as an additive value ranging from 1 to 5 with 3.2 as mean.
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In addition to the survey and quantitative modeling, we present qualitative data from
interviews in 31 randomly selected mortality-affected households from those surveyed.
These interviews lasted 30 to 90 minutes, and we spoke with the household member most
engaged in resource acquisition. The interviews explored topics such as resource collection
strategies and the ways in which these strategies had changed since the household mortality
experience; the conversations were very much focused on household changes. The
interviews were conducted primarily by project investigators, with the assistance of a local
translator. All interviews were translated and fully transcribed. For the purposes of this
research, we carefully reviewed and analyzed the text of each conversation with an eye
toward identifying (1) patterns related to the selection, use, acquisition, and level of
consumption of wood and water within the household; and (2) changes in the strategies for
selection, use, acquisition, and consumption of these resources following the death of an
adult household member. The interview data offer an important complement to the survey
results, providing a more nuanced understanding of the association between mortality and
household management of natural resource use.

Sample Characteristics

Typical for the region, the vast majority of households use fuelwood, mostly for cooking
and heating bath water (Table 1). It is far less common for households to use fuelwood to
heat the home or brew traditional beer, so these are not presented as outcome variables in the
multivariate models. Even with the high level of dependence on fuelwood, more than three-
quarters of households use electricity for lighting. Nearly one-third use electricity for
cooking, although clearly this is supplemental energy, given the high fuelwood use. There is
wide variation in amount of fuelwood used, although—on average—only about 1.5 kg
seasonal difference. Wood acquisition strategies are multifaceted, with nearly half of the
households purchasing some wood, and harvesting undertaken mainly by the women.

There is universal use of water for drinking and cooking, and near universal use for bathing
and washing. Water consumption is greater in summer, a logical pattern given seasonality of
crop production and increased demands for drinking and bathing. Seasonal variation in
water use is no doubt also shaped by climate, which is characterized by a wet summer and
dry winter during which almost no rain falls and all but the largest rivers become dry. Very
few households purchase water, suggesting that nearly all households experience some
opportunity cost of time allocated to water collection, although the time required to collect
water ranges from only 1 minute to nearly 7 hours. Collection is undertaken mainly by
particularly female heads/wives and daughters.

Quantitative Survey Results

Our first research question sets the stage for examination of mortality impacts by initially
exploring how other household factors are associated with resource selection, use,
consumption, and acquisition. Bivariate results reveal little statistical or substantive
significance, so we begin with a review of multivariate estimates first for fuelwood (Table
2), then water (Table 3). Each table of results has two sections in direct relation with the two
questions posed at this paper’s outset. The top half, labeled “Research Question 1,” presents
the associations between natural resource strategies and household characteristics. The
bottom half, labeled “Research Question 2,” presents mortality’s association with household
natural resource strategies net of the household characteristics. Although changed slightly,
estimates for the household variables are not replicated in the table’s bottom half due to
space constraints.
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In our study site, household composition and socioeconomic status have little significant
association with the selection of fuelwood versus electricity, a fairly common alternative for
cooking and lighting. Electricity is less often used for cooking by larger households, which
have more individuals for whom to provide and more hands available for fuelwood
collection. In general, however, the surveys and interviews reveal little variation in energy
used, with nearly all households using fuelwood as primary source.

Among the specific uses of fuelwood, cooking and heating water are nearly universal, and
household characteristics (specifically SES) are significantly associated only with the use of
fuelwood for heating water. Few of the household characteristics are associated with energy
use.

Even with household size controlled, households with relatively more men and/or older age
structure tend to have higher wood consumption levels in both summer and winter. In
addition, households with higher SES tend to use slightly more wood, particularly in the
summer. The interviews suggest that households are clearly very conservative in their
resource use, as daily homestead fires are carefully tended, burning only the requisite
amount of wood. Yet, curiously, the survey data reveal a wide variation in level of use,
ranging from 1 kg to more than 20 kg daily.

With regard to acquisition strategies, the regression results suggest that household
composition had limited, but statistically significant, associations with who harvested
fuelwood. In particular, larger households are more likely to have a male head who
harvested. As would be expected, female heads are less likely to harvest wood in households
with relatively more male members. Interestingly, socioeconomic status does not influence
whether a household buys fuelwood.

The bottom of Table 2 addresses our second research question on the association of adult
mortality and natural resource strategies. Recent adult mortality experience is associated
with a greater likelihood that a household will use wood, although the negative coefficient
for the interaction between mortality and SES suggests this association is weaker for
households of higher SES. The same pattern is demonstrated by the positive coefficients
suggesting that mortality-affected households are more likely to use wood for cooking and
heating bath water, with a lesser association for households of higher SES. We also queried
as to seasonal resource use since seasonal variation could potentially mask mortality
impacts. More specifically, mortality experience may be only manifest in summer, when
fuelwood is relatively abundant—as opposed to winter, when scarcity decreases fuelwood
use by all households regardless of adult mortality experience. Still, we find that prime-age
adult mortality is not associated with level of household fuelwood use in either summer or
winter, thereby suggesting the lack of mortality effect is not due to variation in fuelwood
availability.

Male heads are clearly more likely to harvest wood in mortality-affected households than in
unaffected ones. Upon further analyses, we found that among households with a male head
harvesting fuelwood, the deceased person is equally likely to be male or female. It is
possible, then, that male heads are called to harvesting duty in households in crisis. This is
further suggested by the negative coefficient estimate for years since mortality, as the
likelihood of male heads harvesting wood declines as time passes.

For water strategies, we model only those uses that vary substantially across households
(Table 3). We expected, and found, universal use of water for basic domestic consumption,
and water is generally used sparingly for these purposes because it is difficult to obtain.
Interestingly, household sociodemographic characteristics exhibit little association with
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household water uses: brewing traditional beer, watering plants, watering animals, and
making bricks.

On level of water consumption, a significant and puzzling negative association exists
between SES and daily winter consumption of water. It is possible that this reflects greater
use of water by more disadvantaged households for watering food grown in homestead
gardens as a substitute for purchased food. Village is a significant discriminator of daily
water consumption in both summer and winter, highlighting the important variation in water
availability between villages. Indeed, the pattern of statistical significance demonstrated
within Table 2 suggests that the substantial variation in daily consumption, ranging from 3
to 225 L, appears to be primarily a function of village water supply and household SES.

As with wood, water acquisition strategies represent an important dimension of household
decision making in that collection often requires a substantial time investment. Here, we
predict how many minutes were required to collect water and who in the household collects.
Household composition and socioeconomic status both have limited but statistically
significant effects on who collects water. The male head is more likely to collect water in
larger households and in those with more men. As would be expected, female heads are less
likely to collect water in households with relatively more male members. Finally, higher
SES is associated with a decreased likelihood of a daughter collecting. Households spend,
on average, 54.1 minutes per day collecting water. This figure doubles if the female head
collects the water.

The bottom of Table 3 shows little association between water use strategies and household
mortality experience. The only significant effect is that men are less likely to collect water
as time passes since the death. As with wood, male heads appear more likely to collect water
in mortality-affected households, but the likelihood of this activity decreases with time.

Qualitative Interview Outcomes

The interview data reveal additional complexity regarding resource strategies within
mortality-impacted households related to the gender, age, and household role of the
deceased in the household economy. If the deceased was a resource collector/harvester, for
example, but did not engage in income-generating work outside the household, his/her
resource harvesting duties are typically taken on by other household members. For example,
George’s (pseudonyms used) deceased wife “used to collect fuelwood in the bush ... . She
was responsible for household duties like cleaning and other things.” George now stays with
his sister’s daughter, who “performs those duties now.” Hope’s story is also instructive.
Both of Hope’s deceased parents had previously assisted in their household’s resource
harvest. Hope explained that her mother “used to do” the cooking, but now “I do it myself.”
Hope also harvests fuelwood and water; as she says, “I have to do a lot of things by myself
now.” As a result, Hope no longer has time to tend the garden. “I used to have a garden and |
could go out to collect water to water my plants ... . But | buy now [what | used to grow].”

George’s story reveals that the responsibilities of a deceased resource collector are spread
across other family members, and other data suggested children often play an important role.
In several households, children spend considerable time collecting natural resources. As
Sibongile explains, “we get [wood] from the bush next to the mountains ... it’s not easy to
find them and we get them from far and we take a long time.” Her household did not
purchase fuelwood, since their only source of income was a very small and irregular
contribution from her mother’s old-age pension. Sibongile would like to buy natural
resources, as opposed to collecting: “If we had money we were going to purchase fuelwood
or hire someone to collect water because sometimes you feel tired but with no option.”
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Although such shifts in time allocation are clearly important, the most significant changes in
the household economy are felt when the deceased had contributed wages. In these cases,
impacts involving natural resource selection, use, consumption, and acquisition strategies
vary greatly. In some cases, the lost income had been used to purchase fuelwood and water,
with household members subsequently being forced to harvest wood and water on their own.
Trezia’s deceased father worked as a gate keeper at a local game reserve and contributed
important income to the household. Trezia reports that “there are lot of changes like I did not
have to collect fuelwood ... but now I need to do that on my own.” Lucille’s husbhand had
been engaged in hard labor but during his illness he was cared for by a traditional healer,

and Lucille took a job as domestic worker. Since Lucille was then less available for
household tasks, the children took primary responsibility for resource harvesting “because
they also needed to do the things I used to do.” After her husband’s death, Lucille became
ill; she too was no longer able to work and had to rely completely on her children for
performance of household tasks and modest contributions of income. Overall, Lucille’s story
reveals a complex array of task reassignments to manage daily living in the context of illness
and uncertainty.

Also complex is the reconfiguration of household tasks following the death of Ashara’s
sister, who worked as a waitress at a local game reserve and made important financial
contributions to their household. Now,the household survives on very low income, with the
only regular source being the government disability grant paid to her mother, who is the
victim of a stroke. In addition to her disabled mother, Asnara takes care of her two sons, her
sister’s child, and her elderly grandmother. The household makes use of a wide variety of
natural resources, such as reeds for mats and marula fruit for jam. Asnara is looking for a
job, and if she finds one, “I would reduce the boys’ responsibilities since | will buy
fuelwood. But with water, they would have to collect.” She would prefer that “these boys
would collect sand for ... bricks” to sell for income and also for expansion of their home.

Households that lose adult wage-earners shift time allocation much like those that lost
resource collectors. As revealed by Asnara’s story, however, the tasks are not simply
reassigned, but rather, households stop purchasing resources and begin collecting alternative
natural resources. The death of Lenia’s wage-earning husband “brought a lot of changes, the
first thing being changes in the diet, the second thing is that we are no longer able to buy
fuelwood and water, so it requires us to do that by our own hands.” Similar impacts are
described by Tara. Although in the past Tara’s household hired someone to collect
fuelwood, since her husband’s death “we depend more now on the field.”

Discussion, Implications, and Conclusion

The environmental dimensions of prime-age adult mortality are centrally important to the
sustainability of the livelihoods of many rural households and communities in Sub-Saharan
Africa, particularly in the contemporary era of HIV/AIDS. Both quantitative survey data and
qualitative interview data suggest that the recent loss of an adult household member may
shape households’ resource strategies, primarily with regard to fuelwood. Mortality-affected
households are more likely to use wood in general, as well as more likely to use wood
specifically for cooking and for heating water. Further, poverty shapes resource strategies
since the higher levels of wood use by mortality-affected households is tempered by
socioeconomic status and years since death suggesting that substitution is especially
important for households particularly vulnerable in times of crisis.3

3itis important to note, however, that the overall explanatory power of the estimated models remains quite low—ranging from only
0.01 to 0.26. As such, factors not included within our analyses account for the bulk of variation in natural resource use and strategies
within this study setting.
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The loss of household members responsible for natural resource collection affects the time
allocation of others, particularly if there is insufficient household income to consider
purchasing the required resources. The survey data suggest that male household heads pick
up collection duties, for both wood and water, in the crisis period after an adult household
member dies. Interview data further reveal important impacts on time allocation. The
mortality effects revealed in the quantitative data exhibit substantial variation across
households, and this conclusion is reinforced by the qualitative data. The in-depth interviews
give clear “voice” to households living the experience of adult mortality combined with high
levels of dependence on natural resources. These findings correspond with similar research
demonstrating the importance of the “buffer” offered by natural resources to households
impacted by an adult mortality (Hunter et al. 2007). Our findings highlight the importance of
the role of the deceased in the household economy in this regard.

Because they included mortality from any cause, our survey data do not allow for specific
identification of cause of death. Also, because they report natural resource strategies at the
time of the survey, they do not they allow for examination of changes in household resource
use strategies that may be related to a prolonged period of illness that may precede adult
death particularly as related to HIVV/AIDS. In these ways, it is likely that our measures
actually underestimate mortality effects, due to two factors. First, the stigma associated with
AIDS may make it less likely that households receive outside support in times of crisis
(Skinner and Mfecane 2004). As such, if we had been able to identify AIDS-specific
mortality we might have observed more substantial mortality impacts. Second, household
natural resource shifts may actually take place during a period of protracted illness prior to
adult death. In this way, our mortality indicator may understate household adjustments by
not capturing shifts occurring during an earlier illness period.

This study yields implications for the sustainability of common-property natural resources.
These resources are coming under increasing pressure in rural South Africa due to
socioeconomic factors such as high human population densities, poverty, and the weakening
of the traditional authorities historically responsible for controlling access (Giannecchini et
al. 2007; Kirkland et al. 2007). With regard to poverty, a shortage of financial resources
reduces many households’ options for substituting natural resources with commercial
alternatives. Poverty may also promote resource-based market activities, such as the sale of
firewood, which further increase local demand for resources (Giannecchini et al. 2007). This
points to a tension between the beneficial “safety net” role of natural resources (Shackleton
and Shackleton 2004) and considerations of environmental sustainability. On institutional
change, the waning effectiveness of local traditional authorities in managing common
property resources has been noted in communities across South Africa (Twine et al. 2003b;
Kirkland et al. 2007) and can effectively lead to open-access resource use systems, which
further undermines sustainability, especially in the face of high demand for local resources.
Indeed, the observed interactions between environmental and socioeconomic change in
open-access systems can threaten resilience of both ecosystems and rural livelihoods
(Giannecchini et al. 2007).

Our results suggest that the economic impacts of adult mortality due to AIDS may increase
the demand for key natural resources such as fuelwood, or at least retard the rate of
transition from the use of biomass energy to electricity. Although there has been a recent
dramatic increase in the pace of electrification in rural South Africa, our data suggest that
this will not halt fuelwood use because of the economic obstacles facing the rural poor,
including those affected by adult mortality. This is supported by Madubansi and Shackleton
(2006), who found that fuelwood remains the dominant thermal energy source used by
households among five rural villages in the study region, despite widespread electricity
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access. Fuelwood use is ascribed primarily to the prohibitive costs of cooking appliances
and the required electricity.

The sustainability of current fuelwood extraction rates in the region varies between
communities and depends on local environmental and socioeconomic conditions (Banks et
al. 1996). However, general increases in collection times, numbers of species used, and
declines in households purchasing fuelwood over the decade 1991-2002 all point to
declining fuelwood stocks (Madubansi and Shackleton 2006, 2007). The increasing risk of
adult mortality due to HIV/AIDS thus puts additional stress on marginal households dealing
concurrently with declines in the local stocks of essential natural resources—intensifying
vulnerability among already-vulnerable rural households.

Because of the important role of natural resources as a buffer for households in crisis, such
as after an adult death, greater attention should be given to interventions aimed at the
effective management of local natural resources. Critical consideration of common property
rights and more effective local institutions for the management of common-property natural
resources are therefore desperately needed. Issues to be addressed include (1) the legitimacy,
accountability, capacity, mandate, and legislative support for current local resource
management institutions; (2) the level of community participation in resource management;
and (3) the extent to which national and provincial government departments should be
involved in local resource management, or provide logistical and technical support for local
institutions. More specific interventions might encourage the establishment of homestead
fuelwood plots, use of fuel-efficient stoves, and cultivation of wild indigenous food
products. Additional government interventions, such as increasing the free basic household
electricity allowance (currently 50 kWh per household per month), may also be necessary.

In closing, our evidence suggests that the intersection between adult mortality and
environmental scarcity is indeed shaping and reshaping household strategies with regard to
natural resource use and collection. Combined with the interview data, the results reveal
subtle and complex shifts at the household level in resource strategies associated with adult
mortality. Understanding these shifts is central to the design of policy aimed at supporting
impoverished, natural resource—dependent rural households in this contemporary era of
HIV/AIDS.

Acknowledgments

This research has been supported by the Programme on Population, Environment, and Development (PRIPODE) of
the Committee for International Cooperation in International Research in Demography (CICRED). Supplemental
funding was received through the Population Aging Center at the University of Colorado at Boulder (NIA 5-P-30-
AG017248) and the Population Reference Bureau’s Bixby Fellowship awarded to Lori Hunter. The authors thank
Elly Mokoena for his assistance with fieldwork, Amy Vreeland for her assistance with data analyses, and the staff
of the MRC/Wits Rural Public Health and Health Transitions Research Unit (Agincourt Unit) and residents of the
Agincourt Health and Demographic Surveillance Site for their support and participation. Earlier versions of this
work were presented at the 2005 meeting of the International Union for the Scientific Study of Population, Tours,
France and the 2006 meeting of the Population Association of America, Los Angeles, CA.

References

Africa Biodiversity Collaborative Group. Executive summary of the ABCG HIV/AIDS workshop
proceedings. Paper presented at HIVV/AIDS and Natural Resource Management Linkages
Workshop; Nairobi, Kenya. 26-27 September; 2002.

Agincourt Health and Demographic Surveillance Site. Population & environment survey. School of
Public Health, University of the Witwatersrand; Johannesburg, South Africa: June. 2004

Soc Nat Resour. Author manuscript; available in PMC 2011 August 22.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

HUNTER et al.

Page 12

Banks BI, Griffin N, Shackleton CM, Shackleton SE, Mavrandonis J. Wood supply and demand
around two rural settlements in a semi-arid savanna, South Africa. Biomass Bioenergy. 1996; 11(4):
319-331.

Barany M, Hammett AL, Sene A, Amichev B. Non-timber forest benefits and HI\VV/AIDS in sub-
Saharan Africa. J. For. 2001; 99(12):36—-42.

Belcher B, Ruiz-Perez M, Achdiawan R. Global patterns and trends in the use and management of
commercial NTFPs: Implications for livelihoods and conservation. World Dev. 2005; 33(9):1435-
1452,

Cavendish W. Empirical regularities in the poverty-environment relationship of rural households:
Evidence from Zimbabwe. World Dev. 2000; 28:1979-2003.

Collinson, MA.; Tollman, SM.; Kahn, K.; Clark, SJ.; Garenne, M. Highly prevalent circular migration:
Households, mobility and economic status in rural South Africa. In: Tienda, M.; Findley, SE.;
Tollman, SM.; Preston-Whyte, E., editors. Africans on the move: Migration and urbanization in
comparative perspective. Wits University Press; Johannesburg, South Africa: 2006. p. 1-31.

Collinson MA, Tollman SM, Kahn K. Migration, settlement change and health in post-apartheid South
Africa: Triangulating health and demographic surveillance with national census data. Scand. J.
Public Health. 2007; 35(suppl. 69):77-84.

Cooke P. Intrahousehold labor allocation responses to environmental good scarcity: A case study from
the hills of Nepal. Econ. Dev. Cultural Change. 1998; 46(4):807-830.

Day, C.; Gray, A. Health and related indicators. In: ljumba, P., editor. South African health review
2002. Health Systems Trust; Durban, South Africa: 2003. p. 411-532.

Development Alternative, Inc.. AIDS brief for sectoral planers and managers: Community-based
natural resource management. Development Alternative, Inc.; Bethesda, MD: 2003.

Eriksen SH, Brown K, Kelly PM. The dynamics of vulnerability: Locating coping strategies in Kenya
and Tanzania. Geogr. J. 2005; 171(4):287-305.

Giannecchini M, Twine W, Vogel C. Land-cover change and human-environment interactions in a
rural cultural landscape in South Africa. Geogr. J. 2007; 173(1):26-42.

Hunter LM, Twine W, Patterson L. Locusts are now our beef: Adult mortality and household dietary
use of local environmental resources. Scand. J. Public Health. 2007; 35(suppl. 69):165-174.

Joint United Nations Programme on HIV/AIDS and World Health Organization. AIDS epidemic
update: December 2007. Joint United Nations Programme on HIV/AIDS (UNAIDS) and World
Health Organization (WHO); Geneva, Switzerland: 2007.

Kahn K, Garenne ML, Collinson MA, Tollman SM. Mortality trends in a new South Africa: Hard to
make a fresh start. Scand. J. Public Health. 2007; 35(suppl. 69):26-34.

Kirkland T, Hunter LM, Twine W. “The bush is no more”: Insights on natural resource availability
from the Agincourt field site in rural South Africa. Society Nat. Resources. 2007; 20:337-350.

Letsela T, Edward T, Witkowski F, Balkwill K. Direct use values of communal resources in Bokong
and Tsehlanyane in Lesotho: Whither the commons? Int. J. Sustain. Dev. World Ecology. 2002;
9:351-368.

Madubansi M, Shackleton CM. Changing energy profiles and consumption patterns following
electrification in five rural villages, South Africa. Energy Policy. 2006; 34(18):4081-4092.

Madubansi M, Shackleton CM. Changes in fuelwood use and selection following electrification in the
Bushbuckridge lowveld, South Africa. J. Environ. Manage. 2007; 83(4):416-426. [PubMed:
16930808]

McSweeney K. Forest product sale as natural insurance: The effects of household characteristics and
the nature of the shock in eastern Honduras. Society Nat. Resources. 2004; 16:39-56.

Mutangadura, G.; Mukurazita, D.; Jackson, H. A review of household and community responses to the
HIV/AIDS epidemic on the rural areas of Sub-Saharan Africa. Joint United Nations Programme on
HIV/AIDS (UNAIDS); Geneva, Switzerland: 1999.

Paumgarten F. The role of non-timber forest products as safety-nets: A review of evidence with a
focus on South Africa. GeoJournal. 2005; 64:189-197.

Rugalema G, Khanye V. African rural development in the face of HIVV/AIDS. Agric. Rural Dev. 2002;
2(9):7-14.

Soc Nat Resour. Author manuscript; available in PMC 2011 August 22.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

HUNTER et al.

Page 13

Schellenberg JA, Victoria CG, Mushi A, de Savigny D, Schellenberg D, Mshinda H. Inequities among
the very poor: Health care for children in rural southern Tanzania. Lancet. 2003; 361:561-566.
[PubMed: 12598141]

Shackleton CM. Potential stimulation of local rural economies by harvesting secondary products: A
case study of the central eastern Transvaal lowveld, South Africa. Ambio. 1996; 25:33-38.

Shackleton CM, Shackleton SE. Direct use values of savanna resources harvested from communal
savannas in the Bushbuckridge lowveld, South Africa. J. Trop. For. Products. 2000; 6(1):28-47.

Shackleton CM, Shackleton SE. The importance of non-timber forest products in rural livelihood
security and as safety nets: A review of evidence from South Africa. South Afr. J. Sci. 2004;
100:658-664.

Shackleton CM, Shackleton SE. Household wealth status and natural resource use in the Kat River
Valley, South Africa. Ecol. Econ. 2006; 57:306-317.

Shackleton CM, Shackleton SE, Cousins B. The role of land-based strategies in rural livelihoods: The
contribution of arable production, animal hushandry and natural resource harvesting in communal
areas in South Africa. Dev. Southern Africa. 2001; 18:581-604.

Shackleton CM, Shackleton SE, Buiten E, Bird N. The importance of dry woodlands and forests in
rural livelihoods and poverty alleviation in South Africa. For. Policy Econ. 2007; 9(5):558-577.

Skinner D, Mfecane S. Stigma, discrimination and the implications for people living with HIV/AIDS
in South Africa. J. Social Aspects HIV/AIDS Res. Alliance. 2004; 1:157-164.

Twine W, Moshe D, Netshiluvhi T, Siphugu M. Consumption and direct-use values of savanna bio-
resources used by rural households in Mametja, a semi-arid area of Limpopo province, South
Africa. South Afr. J. Sci. 2003a; 99(9/10):467-473.

Twine W, Moshe D, Siphugu M. Harvesting of communal resources by “out-siders” in rural South
Africa: A case of xenophobia or a real threat to sustainability? Int. J. Sustain. Dev. World Ecol.
2003b; 10(3):263-274.

Yamano T, Jayne TS. Measuring the impacts of working age adult mortality among small-scale farm
households in Kenya. World Dev. 2004; 32(1):91-119.

Soc Nat Resour. Author manuscript; available in PMC 2011 August 22.



1duosnuey JoyIny vd-HIN 1duosnuey JoyIny vd-HIN

1duosnuey JoyIny vd-HIN

HUNTER et al.

Figure 1.

Nam

wa Bushbuokridge
ang Agincourt Field Site 0
Seaziahd]
Lessi,
South Africa

® Acornhoek
BUSHBUCKRIDGE

Thulamahashe

Bshbuckridge, Yk
.
ookl Agincourt Feld Site

Hazyview

Skukuza®

Page 14

Study area, Agincourt Health and Demographic Surveillance Site, Mpumalanga Province,

South Africa.
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Descriptive profiles of household variables incorporated in the multivariate models

Table 1

Percentage or mean Min Max n
Fuelwood
Use wood for fuel (%) 92.8% 241
Wood uses
Cooking 90.8% 227
Heating water for bathing 85.4% 225
Heating house 1.3% 227
Brewing traditional beer 3.3% 227
Alternative fuels
Electricity for cooking 31.3% 241
Electricity for lighting 82.5% 241
Level of use
Wood per day in summer (kg) 8.7 0 22 171
Wood per day in winter (kg) 10.4 0 29 171
Acquisition strategies
Purchases wood 44.6% 241
Male head harvests 13.8% 241
Female head or wife harvests 36.2% 241
Son harvests 7.9% 241
Daughter harvests 34.6% 241
Other female harvests 14.1% 241
Water
Water uses
Drinking 100.0% 248
Cooking 100.0% 248
Bathing 97.6% 248
Washing 98.4% 248
Water for plants 29.8% 248
Water for making bricks 18.2% 248
Water for animals 8.9% 248
Brewing traditional beer 6.1% 248
Level of use
Water per day in summer (L) 82.7 10 225 236
Water per day in winter (L) 69.7 3 225 235
Acquisition details
Purchases water 0.4% 248
Minutes to collect 50.9 1 420 201
Male head collects 15.7% 248
Female head or wife collects 43.6% 248
Son collects 23.0% 248
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Percentage or mean Min Max n
Daughter collects 50.8% 248
Other 10.1% 248
Sociodemographic characteristics
Composition
Sex ratio (male:female) 0.8 0 4 241
Young age structure 70.5% 241
Older age structure 9.5% 241
Socioeconomic status
Possessions Index 3.2 1 5 239

Soc Nat Resour. Author manuscript; available in PMC 2011 August 22.

Page 16



Page 17

‘50">d Aq paresipul 8ouedIUBIS [2ONSNRIS "810N
*

'10°>d
x

6€C 6€C 6€C 6€C 6€C 697 69T 6€C 6eC 6€C 6€C 6eC u
v0’ 80’ 0 T 10° 60" T or 80’ 1[4 90 80 zd
L10- 12 1- ¥9'0 xx0L€=  6T0 S0'6 487 «01¢C Lare 89°¢€ 60°0— €T UeISU0D
G0'0— 65°0— €20 x080— 10— 190 €T0 6%°0— 96°0— €T0 920 0% 0— KI[E1IOW 82UIS SIBOA
0£'0— ¥9°0 G0'0— 9€°0— 500 190 12 1- xx790-  ,690- 610— 600 »€8°0— S3sxAnjenon

0zt 68'1— $G0— £78¢C 100 L1°0- JAAS «xC0€ «x87'€ 820 L2 1— <BEE€ s1eak z 1sed ulyum
Aljepow }npy

£5924N0S3l

[ednjeu Yum pareroosse

aoualJadxa Alfenow

SI MOy ‘sa1ISLIa)oRIRYD

ployasnoy asay} puokag
1z# uonsanb yaleasay
00— 200 100~ 10°0— 100— 20°0- 10°0— 60°0— $0'0— xx500— £ 90°0- ¥0'0— abelin

AN G0'0— 01°0— 8T'0 90°'0— 190 0660 w710 €0 610 1170 0S50 X3pu| SU0ISSassod
S3as

810 66'0— §20 680 900 19°€ £79°¢ 8e'T 0S50 0L0— L2 1— ST0 aimonuis abe 19p|0

100 GG'0- 9¢'0— 16°0— ¢¢0— 08'1- 8v'0 ¥€'0— €9'0— 0L0— 0¢0 19°0— ainyonus abe Buno A

100 100 xo¥0- S€0 0T'0 x0T x0T 6%0— €€°0— 100 020 %0 0Oljes Xas
uonisodwod pjoyasnoH
€00 80°0- €0°0— «310  100- 0T'0 ¥0'0 600 €00 €00 »01°0- 10°0— 9Z1S pjoyssnoH

£SNYelS J1WoU03

pue ‘uonisodwod

‘az1s pjoyasnoy ‘asn

924N0SaJ [BANJRU USBMIB(

SUOITEID0SSE 3} 8Je TRy
“T# uonsanb yoseasay

S)soAdey  SISaAdey (4o3um ‘Bx)  (4BWIWINS ‘B) Bunybiy Buix002 ou=saA
Mmmmmmr_ wammw:mc alIm ‘peay peay ﬂo%g Aep Jad Aep Jad mmm_;m% Bujood a0} 104 ‘poom
yoned S slews aleN d POOAA POOAA fesH Aos3  A10199|3 asn
salfiayeys uonisinboy asn Jo [anaT] POOM 40 SasN AbBJaaua anneuId) Y

HUNTER et al.

BILIJV UYINOS ‘aduinold ebuefewndy ‘aliS unooulfy ‘se1balelis poomjan) pjoyasnoy JO UOITeWISa a1elieAlniAl
zalqeL
NIH-PA Author Manuscript

NIH-PA Author Manuscript NIH-PA Author Manuscript

Soc Nat Resour. Author manuscript; available in PMC 2011 August 22.



Page 18

HUNTER et al.

“HUN SuoRIsuel ] YI[eaH pue yifeaH 911qnd [edny SHAADHIA :924n0S eleq

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Soc Nat Resour. Author manuscript; available in PMC 2011 August 22.



Page 19

HUNTER et al.

ove ove ove ove S61 Lac 8¢¢ ove ove ove ove u
19'9S 1992 00'09 G/'€8 ¥0 90’ 10 €€°€8 €8'06 cy'oL G.'€6 e}l} JO SSBUP00H
8.0 S9°0- «GCT  xxx/60 «I7'L9 eY'/8 *xx97'86 ¢L - *0€¢— €Yo *8L¢C— Juelsuod
10°0- ¢e0— 800 *0L0— 9€'¢T 81T 8G°¢ [44] 99'0— 81'0— 01°0— Aueniow aouls sreap
81°0— €10 ¥0°0 0co 88 8¢T 8.°¢ LE°0— G0'0— 100 €¥'0- S3sxANjenon
8.0 90°0— 8¢°0— T¢0 9%'9¢—- [4%4 18°01— €€0 <60 L20 6€C s1eaf z ysed uiyum

\G__mu‘_oc‘_ npy

£5901n0sal

[ednyeu yum pajeroosse

aoualJadxa Alferniow

SI Moy ‘sonistialoRIeyd

ployasnoy asay puokeg
1Z# uonsanb yoreasay

00— ¢0'0— 00— 10°0— x€8'0 *¥%CC C— *1L 1= €00 900—  x01'0—  x€0°0- abe|n

*%9¢°0— ¢T’o €1°0- ¢To 8c' 11— **x¥C 9— 0e'e— 600 10°0— 000 0%'0— X3pul SuOIssassod
S3S

120 ¢90— 91°0— 66'0 ¥e¢— 16'8 12'S ¥8°0 0G°0— ¢lo— 150 aimonJs abe 1ep|o

91°0— L00 00— T¢0 98'0T 192 16'S G2¢'0- 920 €¥'0- S0'0— ainons afe Buno A

434 800 *L€0—  xxEG°0 9¢’L [4%4 [44] 000 70 0098 Ge0— onel xas

uonisodwiod pjoyasnoH
T00 60'0— G0'0— «€1°0 260 0T €e0 0l'o0— S00 ¥0'0— ¢Tro 8ZIS pjoyssnoH

£SNYelS J1WoU03

pue uonisodwod

‘az1s pjoyasnoy ‘asn

924N0SaJ [BANJRU USBMIB(

SUOITEID0SSE 3} 8Je TRy
“T# uonsanb yoseasay

§109]109  $199]]02 7 *181UIM 7 ‘Jswiwins g sjewiue  swued
waow_rmo ﬂww__oo peay peay Mw_%m 0} uondwnsuod  uondwnsuod  Buiew 10) 10} mch_wmmm_
yoneq S alews ENE IN Are@ Areg BEILCTYY 191BpN  J91BAN Imeg
salfare.1s uonisiNboy asn JO [aAdT] JaYen 10) sasn

BOLIJV INOS ‘80UIA0Id eBuefewndy ‘alIS 1NoouIBy ‘sa1fialens Jajem pjoyasnoy JO UOITeLUINSs aJelLieAln|niA
€ 9|qel

NIH-PA Author Manuscript NIH-PA Author Manuscript NIH-PA Author Manuscript

Soc Nat Resour. Author manuscript; available in PMC 2011 August 22.



