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Abstract

This paper examines the long-term effects of HIV and AIDS on rural society in North
Western Tanzania and South Western Uganda. We begin by describing work carried out
in the 1980s and early 1990s that looked at the implications of the epidemic for
individual households and broader rural economies. Much of that research predicted
progressive declines in agricultural production, with dire consequences for rural
livelihoods. We then present findings from restudies in sites in Tanzania and Uganda
where research was carried out on the impact of the epidemic 10-15 years before. The
results show that over the period from 1986 to the present in Uganda and in Tanzania
HIV and AIDS have sometimes thrown households into disarray and poverty, but more
often has reduced development. However, the progressive and systematic decline
predicted in earlier work has not come to pass. Looked at from 2009, the AIDS
epidemic seems not to have had the profound long-term impact predicted twenty years
ago. Evidence surveyed in this paper suggests resilience, continuity and no profound
adverse effects. However, poverty remains, as does endemic HIV disease. The health
status of the population in both areas remains poor and life remains hard. In the face of
such resilience the challenge for development policy and implementation continues to be
addressing the persistent poverty and deprivation which in part contributed to the
particular manifestation of the AIDS epidemic in this region.
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Introduction

In the mid-1980s, south western Uganda and North western Tanzania, adjacent and
closely related societies in central Africa, were often referred to as “the epicentre of the
African AIDS epidemic”. Seroprevalence in some communities approached 30 per cent
of the population (Serwadda et al. 1985, Hudson et al. 1988) and dire outcomes were
foreseen (Gregson et al. 1994). In this paper, we focus on this particular area to
examine the long term effects of a pandemic of a disease which, as is well known,
combined a high infection rate in susceptible population cohorts with high case fatality
where mortality was preceded by a long period of resource dissolving illness. All of this
was so until the advent of effective anti-retroviral treatments in the 1990s and the
increasing availability of treatment to the affected population in developing as well as
developed countries in the last ten years.

Globally, HIV was first identified in 1981 among gay men in the USA (Friedman-Kien et
al. 1981). The first documented identifications in Africa were in the early 1980s
(Serwadda et al. 1985, Van de Perre et al. 1984) although retrospective testing of samples
showed the presence of the virus in the region may have predated these reports by
several years (Nahmias et al. 1986). In this region, HIV/AIDS presented as a
heterosexual infection with potentially serious implications for the general population
and thus was of concern as a possible adverse factor in social and economic development
because of its specific demographic impact in the 15-50 age cohorts. Some eatly
modelling of its possible implications at the level of the macro economy was undertaken
by the World Bank (Over 1992).

Research in the 1980s and early 1990s

Given the predominantly rural nature of African society and dependence on agricultural
livelihoods, a major panel study of the epidemic’s actual and potential effects was
initiated by the World Bank in Kagera, Tanzania, in 1989 with fieldwork starting from
1991 (Over & Ainsworth 1989). In addition, the Food and Agriculture Organisation of
the United Nations commissioned a small scale desk simulation study of the potential
impact on an African rural society using an unrelated agricultural economic dataset from
Rwanda (Gillespie 1989). More detailed speculation about the potential effects of HIV
on rural society appeared in 1988 Abel et al. 1988). In 1989 a small scale detailed study of
the effects of HIV/AIDS in Uganda was undertaken with funding from the government
of the United Kingdom (Barnett et al. 1990) and subsequently published in book form
(Barnett & Blaikie 1992). These early attempts to understand a radically new problem
have to be understood in the context of those times with the following factors shaping
that context: (a) the then current understanding of the demographic consequences of
AIDS in Africa (Anderson et al. 1988); (b) stigmatising interpretations of HIV/AIDS, in
particular identification of the epidemic with African people’s sexual behaviours (Hrdy
1986) and debates about the African origins of HIV (Chirimuuta & Chirimuuta 1989);
(c) the difficulty of persuading funders that this problem was anything other than a
putely medical/clinical issue; (d) reluctance on the part of many African politicians to
accept that the problem was as serious as outsiders were claiming.

In 1986 it was proposed that researchers and policy makers should look beyond
immediate medical responses to the implications of the epidemic for food production
and rural livelihoods in Africa. It was argued that the demographic impact of excess
morbidity and mortality would result in labour shortages. In short, AIDS would affect
the most economically active segments of rural populations. The result would be a



further decline in food and cash crop production on a continent where these had already
been in decline for 20 years (Over 1992; Abel et al. 1988).

These ideas were tested in small scale field studies in 1989-90 in a number of settlements
in Rakai District in Uganda with comparative material collected around Kisoro in Kigezi
District. In both these sites, survey data were collected on contemporary farming
practices together with recall data over the previous ten years. These data were
supplemented by qualitative data drawn from interviews and focus group discussions as
well as from a small statistically random sample survey.

The conceptual framework for these studies was drawn from previous work by Blaikie
and his collaborators on the effects of large scale road developments in Nepal (Seddon et
al. 1979). Thus, in this case AIDS was considered as an “impact” upon a pre-existing
system and that impact was traced through a complex conceptual model of rural society.
The adaptation of this model to Ugandan circumstances and the impact of AIDS
appeared as Figure 4.2 in Barnett and Blaikie (1992). Within this model, the empirical
findings suggested that a general process was at work in these Ugandan communities
whereby depletion of households as a result of AIDS led to progressive decline in the
quantity and quality of production. In the most extreme cases, the end result was
dissolution of households, in some cases preceded by the death of all adults leaving
behind orphaned children to fend for themselves, with limited assistance from relatives
and others in the community. At the broader level of analysis, it was hypothesised that
some Ugandan farming systems would be more resilient than others through the
epidemic and that farming systems in general could be classified as more or less robust in
the face of what was described as a “long wave disaster”, events such as an AIDS
epidemic or climate change which would last over many decades. The process of
household depletion was represented graphically in Figure 6.1 in Barnett and Blaikie's
book which was described in the text as “...a composite description (although not an
extreme one) of the varied experiences of families in the District.” (1992: 88). This
figure is mentioned because to some degree it together with some of the other
assumptions and hypotheses of this first study of the problem became organising ideas
for later work by researchers and policy makers in Africa and beyond.'

At the same time as Barnett and Blaikie were undertaking their research, other
researchers were providing insights into the impact of the epidemic, and as a result
provide us with a “baseline’ from which to now reflect on the influence HIV and AIDS
have had on rural societies in East Africa.

The Kagera Health and Development Survey, conducted in Kagera between 1991 and
1994 with World Bank support used extensive survey instruments allowing the
quantitative study of poverty and livelthoods among 816 households over a four year
period. Its location and its statistical design had ensured that impacts of adult mortality
could be studied using statically robust methods. It was found that in terms of
consumption expenditure or standard poverty measures, households experiencing adult
mortality recovered rather quickly from the shock, suggesting rather effective coping
mechanisms (World Bank 1993). Lundberg, Over, and Mujinja (2000) studied the various
coping strategies that households employ and found evidence of a variety of mechanisms
used relatively effectively, including replacement of lost household members,

remittances and other private transfers, credit, and public assistance.



At the same time, 1991/1992, ethnographic research with 27 households in Masaka
District, Uganda, by Seeley and colleagues (Seeley 1993) focused on indicators to identify
“coping mechanisms’ which might be bolstered to provide support for households
undermined by AIDS-related deaths. Using factors such as household size and
composition, land size, household possessions, and the presence or absence of a familial
supportive network, they built a framework for identifying households which may not be
able to cope at times of crisis. This framework was made up of three stages: the first
when needy households use welfare mechanisms for support and make claims on
reciprocity with kin; the second in which welfare mechanisms are no longer available or
fail which leads to the disposal of assets; and the third involving the dissolution of the
household. While it was acknowledged that this framework did not predict an inevitable
progression from one stage to the next, or that households may not move back and forth
between them, the evidence at the time suggested that the socio-economic indicators
together with information on the sero-status of household members could provide a way
of identifying coping strategies of families affected by HIV and AIDS. Baylies (2002)
drew on this framework, and a similar one devised by Donahue (1998) to highlight the
breakdown of traditional coping mechanisms under the weight of AIDS-related deaths.
She concluded, like Barnett and Blaikie ten years before, that HIV and AIDS
‘undermines communities and compromises their ability to recover’ (Baylies 2002: 629)
making it a very particular kind of shock, requiring specific mitigation strategies. This
analysis was supported by detailed ethnographic research undertaken by Rugalema, a
researcher with his roots in Kagera (Rugalema 1999).

We can now consider the question: what has actually happened to rural societies as a
result of more than two decades of HIV and AIDS in this particular part of East Africa,
where this early research was carried out?

The findings from two restudies

In 2006/2007 Seeley and colleagues followed up on what had happened to 26 of the 27
households in her earlier study and assessed the predictive value of her framework. They
found that 12 of the households had remained under the same head, five were under a
different head and nine, (35 percent), had dissolved including the households of two
elderly female heads who had been relocated to be cared for by relatives. AIDS-related
deaths in immediate or extended families affected 24 (92 percent) of households but was
blamed for dissolution in only three of the nine cases. Only one of these three was
among the five households she had predicted by the framework, described above, as
being likely to dissolve and disappear because of AIDS. However, of eight households
affected by AIDS-related illness and death within their household unit, half experienced a
deterioration of their socio-economic status. Other households had been seriously
affected by the death of supportive relatives outside their households. However, when,
as a part of this restudy, Seeley and colleagues looked at the impact of AIDS deaths on a
larger sample of 144 households they noticed that while the death of a household head
had a measurable impact on cultivation, and in some cases the household did indeed
dissolve and move away, if some members of the household remained in the homestead
it could take quite a long time (up to a decade) for the previous levels of cultivation to be
regained (see figure 1). However, there were signs that recovery did take place; often as a
new generation took on the land (Seeley et al. 2008, Seeley et al. 2009).

Figure 1. The Impact of the death of the household head on cultivation
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Note: The sample of 144 households was made up of 72 HIV-infected households and 72 uninfected
control households. Index households and matched controls were equally divided between ‘eatly’ and ‘late’
infection, defined respectively as households where HIV infection was identified in 1989/90, the eartly sub-
sample, and those where HIV infection occurred after 2000/2001, the late sub-sample.. The figure above
shows the impact on cultivation for three groups; first, 25 houscholds from the early sub-sample whose
heads died prior to 2000 (n=14); those from the early sub-sample where heads died after 2000 (n=11); and
7 households from the late sub-sample whose heads died from 2000 to the end of data collection in 2006
(see Seeley et al. forthcoming for details).

Other changes could not be solely attributed to the AIDS epidemic. While the amount
of land owned by households where the household head or spouse was or had been
infected with HIV had declined (from 3.4 to 3.1 acres), there had also been a slight fall in
land size for households where there was no one infected with HIV. Land pressure, with
a youthful and rapidly growing population in the area, has been affecting the size of plots
for everyone. Changes in crop mixes, with households growing increasing amounts of
maize and beans in preference to matooke (plantain, the traditional staple) and coffee,
can be linked to crop diseases (banana and coffee wilt), changes in rainfall and also
changing dietary preferences (with younger people preferring maize meal, for example)
and market prices (particularly for coffee). There was no clear link between any of these
changes and the impact of HIV.

Fostering children is often linked to the AIDS epidemic because of concerns about the
welfare of orphans. Yet, fostering patterns among this population in Uganda were not
clearly linked to the epidemic because fostering was a common practice in this society
long before AIDS. Approximately 30-40% of households reported taking in foster
children in 2006/2007. As may be expected, more households where no one was living
with HIV received children for fostering than in HIV-positive households. However,
households where an adult was living with HIV and subsequently died also took in foster
children. The difference has become less marked in households where the household
head or spouse had become HIV-positive between 2000 and 2007 and there was also an
increase in taking children into households where the head or spouse is HIV positive;
this may be the corollary of the reconstitution of the households under a new generation
of household head, reflecting a similar situation to the cultivation of land mentioned



above. Improved treatment of opportunistic infection and the availability of anti-
retroviral therapy in the area since 2004, prolonging the lives of those infected with HIV,
may also have played a part.

The 1991-94 Kagera study was followed up in 2004. This study had the explicit purpose
of tracing the long-term consequences of adult mortality in this HIV-AIDS affected area
(Beegle et al. 20006). The short term nature of the earlier longitudinal study which covered
a few years after adult mortality took place in the household could not give an accurate
picture of the longer-term impacts. For example, even if short-run poverty impacts were
shown to be relatively limited, there may be a considerable long term effect. The 2004
survey helped to address this, and was methodologically innovative in comparison to
most longitudinal surveys by tracking all originally interviewed individuals, even the large
number who had migrated out of their communities (nearly 43 percent). The long-term
impacts of having faced an adult death could thus be quantified (Figure 2).

Interpreting the findings in Table 1 (appendix) in terms of percentages of consumption,
it was found that in this area an affected household will have seen consumption drop by
seven percent within the first five years after the adult death (Beegle et al. 2008).
However, in the longer term this effect did not persist: those families that experienced
adult mortality more than six years ago were indistinguishable in terms of consumption
or poverty from those that did not experience such an event: as can be seen in Figure 2,
the effects of these shocks are both smaller in absolute value and statistically
insignificantly different from zero.

Figure 2: Impact on consumption in 2004 of a prime-aged death (20-55 yrs.) on
survivors in Western Tanzania (based on [26], n=2281)

Death 2000-2004 *

Death 1996-1999

Death 1991-1995

-8.0% -7.0% -6.0% -5.0% -4.0% -3.0% -2.0% -1.0% 0.0%

Note: each block gives the percentage impact on consumption in 2004 of a death in a particular period. Only the effect
of recent death (2000-04) is statistically significant from zero (*=significant at 5%).

Nevertheless, other evidence from the same data suggests that increased adult mortality
does impose a cost — but this is a cost on the succeeding generation. It was found that
children who lost their mothers since the start of the survey faced an adverse impact of
loss of two centimetres of final height attainment by the time they reached adulthood (or



1.2 percent, see Figure 3, based on Table 2, in appendix, and [Beegle et al. 2009]);
maternal orphans also had one year less education by that time, after accounting for a
wide variety of socio-economic characteristics (Figure 3 based on [Beegle et al. 2009]).
Paternal orphaning had no effect on children’s nutrition or education attainment .
However, Beegle and Krutikov (2006) show that paternal orphan girls marry significantly
earlier than non-orphaned gitls.

Figure 3: Impact of orphanhood on final attained height and schooling in
Western Tanzania (n=718), based on [27].

Father died before age 15

schoolingin years

| heightincm

Mother died before age 15

-2.50 -2.00 -1.50 -1.00 -0.50 0.00

Note: each block gives the loss in education in years or height in cm associated with orphanhood based on
a multivariate analysis, controlling of child, family and location characteristics. Only the effect of maternal
orphanhood is significantly different from zero for both education and height (effects significant at 1%).
No additional double orphan effect (losing both parents) could be detected given the small sample size of

this type.

Conclusion

So, what can we conclude from these findings? Clearly, over the period from 1986 to the
present in Uganda and in Tanzania, HIV and AIDS have sometimes thrown households
into disarray and poverty, but more often the epidemic has reduced development and
kept some households poor. Both the Tanzanian and Ugandan data show there have
been long term effects on the wellbeing of children and older people left behind after an
adult death. . However, the progressive and systematic decline predicted in our earlier
work, and in the work of others, has not come to pass. People have undoubtedly
suffered terrible personal loss and distress; but those who have survived have got by,
they have drawn on support from family, friends, and from local organisations to rebuild
livelihoods. Resilience is an over-used word, but when one reflects on the personal
stories of many of the people included in the recent studies we describe briefly above, it
seems an appropriate way to describe the way women and men have faced the problems
brought by drought, pests, and other human diseases as well as the AIDS epidemic.

Looked at from 2009, the AIDS epidemic seems not to have had the profound long-term
impact in this part of East Africa that was predicted twenty years ago. To a degree this



depends on perspective. At the height of the epidemic in Uganda and Tanzania in the
1980s, when many rural homesteads contained one or two or several graves of family
members who had died of AIDS related illness, the situation was devastating and looked
as though its effects would mark those societies for decades to come. In some senses
this has been the case. Many children growing up today do not have their parents or
grandparents. Anecdotal evidence tells of individuals marked by the experience of
multiple hardships associated with growing up as an orphan in dire poverty and
deprivation (Barnett 2006) while long term modelling of the effects of the epidemic on
human capital suggest societal level losses (Bell et al. 2004). And yet the evidence
surveyed in this paper suggests resilience, continuity and no profound adverse effects of
the most serious single infectious disease event to affect any human population since the
Black Death.” We should not forget that the estimate of AIDS related mortality tops 25
million people world-wide most of whom have been in Africa. As Chapoto and Jayne
(2008) have recently observed, this points to the need to separate the short-term impacts
of HIV and AIDS morbidity and mortality at the household level, which can be severe,
from the longer-term impacts aggregated over larger populations, which are generally less
dramatic.

In an interview with one of the authors in 1993, a Tanzanian politician said “the African
extended family will cope with this as with much else in our history”. In Tanzania and in
Uganda, people have coped: they had no choice. It was this resilience which was
responsible for the “social vaccine” effect reported by Barnett and Blaikie (1992), Low-
Beer et al. (2000) and Stoneburner and Low-Beer (2000) and it was this resilience which
was at times supported by external resources. However, poverty remains, as does
endemic HIV disease which can for the moment be controlled and treated by ART
programmes. The health status of the population in both areas remains poor and life
remains hard. In the face of such resilience the challenge for development policy and
implementation continues to be to find ways of addressing the persistent poverty and
deprivation which in part contributed to the particular manifestation of the AIDS
epidemic in this region (Barnett & Parkhurst 2005).

Notes

1. A poster based on the 1992 figure from BarnettBlaikie’s book was produced
for an HIV awareness campaign in 2006 by the dihpgadustry in Papua New
Guinea, for example.

2. We do not include the continuing and continumasbidity and mortality due to
endemic malaria in the category of an “infectioisedse event”.



10

References

Abel N, Barnett T., Bell, S, Blaikie P, Cross, S. (1988) The Impact of AIDS on Food
Production Systems in East and Central Africa over the Next Ten Years: a programmatic
papet. In The Global Impact of AIDS A. Fleming (Ed.), New York: Alan R. Liss Inc., pp.
145-154.

Anderson RM, May RM, McLean AR. (1988) Possible demographic consequences of
AIDS in developing countries. Nature 332: 228-234.

Barnett T, Blaikie PM., Obbo C.(1990) Community Coping Mechanisms in
Circumstances of Exceptional Demographic Change, Final Report to the Overseas
Development Administration on Community Coping Mechanism in Circumstances of
Exceptional Demographic Change. Norwich: Overseas Development Group, University
of East Anglia.

Barnett T, Blaikie P. (1992) AIDS in Africa: its present and future impact. London and
New York: Belhaven and Guilford Press.

Barnett T, Patkhurst]. (2005) HIV/AIDS: Sex, abstinence and behaviour change. The
Lancet Infections Diseases 5(9): 590-593.

Barnett T. (2006) A long-wave event. HIV/AIDS, politics, governance and 'security':
Sundering the intergenerational bond?' International Affairs 82(2): 931-952.

Baylies C. (2002) The impact of AIDS on rural households in Affica: a shock like any
other? Development and Change 33(4): 611-632.

Beegle K, De Weerdt J, Dercon S. (2006) Kagera Health and Development Survey 2004
Basic Information Document. (mimeo). Washington D.C.: The World Bank.

Beegle K, De Weerdt J, Dercon S. (2008) Adult Mortality and Consumption Growth in
the Age of HIV/AIDS. Economic Development and Cultural Change 56: 299-320.

Beegle K, De Weerdt J, Dercon S. (2009) The intergenerational impact of the African
orphans crisis: a cohort study from an HIV/AIDS affected area. International Journal of
Epidemiology 38(2) :561-568.

Beegle K, Krutikova S. (2006) Impact of HIV/AIDS on Transition into Marriage. World
Bank Policy Research Working Paper 4139, Washington D.C.: World Bank.

Bell C, Devarajan S, Gersbach H. (2004) Thinking about the long-run economic costs of
AIDS, In The Macroeconomics of HIV'/ AIDS. Haaker, M. (ed). Washington D.C.:
International Monetary Fund. pp. 96-133 .

Chapoto A, Jayne TS. (2008) Impact of AIDS-Related Mortality on Farm Household
Weltare in Zambia Economic Development and Cultural Change. 56: 327-374.

Chirimuuta RC, Chirimuuta R]. (1989) AIDS Africa and racism. London: Free Association
Books.



11

Donahue J. (1998) Community-based economic support for households affected by
HIV/AIDS' Discussion Papers on HIV/AIDS Care and Support 6, , Atlington, Virginia:
TvT Associates, Health Technical Services Project.

Friedman-Kien A, Laubensein L, Marmor M, et al. (1981) Kaposi's sarcoma and
pneumocystis pneumonia among homosexual men -- New York City and California
Morbidity and Mortality Weekly Report 30: 305-308.

Gillespie S. (1989) Potential Impact of AIDS on Farming Systems: a case study from
Rwanda. Land Use Policy 6: 301-312.

Gregson S, Garnett GP, Anderson RM. (1994) Is HIV-1 likely to become a leading cause
of adult mortality in sub-Saharan Africa? Journal of Acquired Immune Deficiency Syndrome
7:839-852.

Hrdy D. (1986) Cultural Practices Contributing to the Transmission of AIDS in Africa.
prepared for the Committee on a National Strategy for AIDS, Institute of Medicine,
National Academy of Sciences. Sacramento: Division of Infectious and Immunologic
Diseases, University of California Davis Medical Center.

Hudson CP, Hennis AJM, Kataaha P, et al. (1988) Risk factors for the spread of AIDS in
rural Africa: evidence from a comparative seroepidemiological survey of AIDS, hepatitis
B and syphilis in southwestern Uganda. .AIDS 2(4): 255-260.

Low-Beer D, Stoneburner RL, Whiteside A, Barnett T. (2000) Knowledge diffusion and
personalizing risk: key indicators of behavior change in Uganda compared to Southern
Africa. Proceedings of XIII International Conference on AIDS, Durban, South Africa, 9-
14.July, (Published Abstract ThPeD5787).

Lundberg M, Over M, Mujinja P. (2000) Sources of Financial Assistance for Households
Suffering an Adult Death in Kagera, Tanzania. World Bank Policy Research Working Paper
2508, Washington D.C.: World Bank.

Nahmias AJ, Weiss ], Yao X, Lee F, Kodsi R., Schanfield M. (1986) Evidence for human
infection with an HTLV 111/LAV-like virus in Centra Africa 1959 The Lancet 327(8492):
1279-1280.

Over M. (1992) The macroeconomic impact of AIDS in Sub-Sabaran Africa. Washington D.C.:
The World Bank.

Over M, Ainsworth M. (1989) Economic Impact of Adult Mortality (ELAM) Stud).
Washington D.C.: The World Bank.

Rugalema GHR. (1999) .Adult Mortality as entitlement failure: AIDS' and the criss of rural
liveliboods in a Tanzanian village. Maastricht: Shaker Media.

Seddon D, Blaikie PM, Cameron J. (1979) Peasants and workers in Nepal. Warminster: Aris
and Phillips.

Seeley J. (1993) Searching for indicators of vulnerability: a study of household coping
strategies in rural South West Uganda. London: MRC/ODA.



12

Seeley J, Biraro S, Shafer LA. et al. (2008) Using in-depth qualitative data to enhance our
understanding of quantitative results regarding the impact of HIV and AIDS on
households in rural Uganda. Social Science and Medicine 67: 1434-1446

Seeley |, Wolff B, Kabunga E, Tumwekwase G, Grosskurth H. (2009) “This is where
we’ve buried our sons’. People of advanced old age coping with the impact of the AIDS
epidemic in a resource-poor setting in rural Uganda. Ageing and Society 29: 115-134.

Seeley |, Amurwon J, Foster S. The longitudinal picture: what does it reveal? Chapter 2 in
Nichof A, Rugalema G, Gillespie S. (eds) HIV/ AIDS in sub-Sabaran Africa: Diverse
trajectories and impacts. London: Earthscan; forthcoming.

Serwadda D, Mugerwa RD, Sewankambo NK| et al. (1985) Slim disease: a new disease in
Uganda and its association with HTLV-III infection. The Lancet 2 (8460): 849—-852.

Stoneburner RL, Low-Beer D. (2000) Elements of sexual behaviour change associated
with HIV prevalence declines in Uganda: comparative analyses of HIV and behavioural
data in Uganda, Kenya, Malawi and Zambia. Proceedings of XIII International
Conference on AIDS, Durban, South Africa, 9-14th July 2000, (Published Abstract
ThOrC721).

Van De Perre P, Lepage P, Kestelyn P. (1984) Acquired immunodeficiency syndrome in
Rwanda. The Lancet 324(8394): 62-65.

World Bank. (1993) Report of a Workshop on the Economic Impact of Fatal Illness
in Sub-Saharan Africa. Washington, DC/Dar es Salaam: The World Bank and the
University of Dar es Salaam.



13

Appendix

Table 1: Consumption growth 1991-2004:
Effect of a prime-aged death (20-55 yrs.) of a baseline respondent on survivors

Consumption growth 1991-2004

Death 1991-1995 -0.111
[0.171]
Death 1996-1999 -0.149
[0.157]
Death 2000-2004 -0.298
[0.130]*
Observations 2,281

Notes: Unit of observation are households in 2004. Least Squares regressions include age fixed effects (i.c.
a spline function allowing for different slope for each year), controls for agricultural shocks,
children living elsewhere, education, and estimated using initial household fixed effects. Standard
errors in brackets. * 5%. Details in Beegle et al 2006.

Table 2: Impact of orphanhood on final attained height and schooling

OLS controlling for pre-
orphanhood socio-
economic and genetic

characteristics
@ @
height: schooling:
In cm years
Mother died before age 15 -0.012%* -1.039%*x*
[0.0006] [0.359]
Father died before age 15 -0.001 -0.406
[0.005] [0.323]
Observations 718 718

Notes: Unit of observation are individuals in 2004. Regression using Ordinary Least Square linear
regression, with control variables including age fixed effects (i.e. a spline function allowing for
different slope for each year), and pre-orphanhood socio-economic, parental and genetic
characteristics. Standard errors in brackets. ** significant at 5%; *** significant at 1%. Details in
Beegle et al. 2008.



