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The role of food from natural resources in reducing vulnerability to poverty: a

case study from Zimbabwe

1. Introduction

Poverty is the major problem in rural areas of Sub Saharan Africa. In Zimbabwe in
1995, 48% of the rural population lived below the poverty threshold (Alwang et al., 2002).
Many of those, however, are at risk to fall deeper into poverty as a consequence of various
micro and macro shocks such as family tragedies, complete harvest failures, energy crisis and
political upheavals. Likewise, people whose income is above the poverty line may fall back
into poverty. Hence, any analysis of poverty reduction measures must treat poverty in a
dynamic context and identify risk-reducing strategies that lower the probability of people
falling back or falling deeper into poverty. Generally, risk-management strategies such as
diversification and income skewing aim at income smoothing from an ex-ante perspective.
Risk-coping strategies include self-insurance like precautionary savings, i.e. building up of
assets, and group-based risk sharing. They deal with risk from an ex-post perspective and aim
at consumption smoothing (Dercon, 2000). The collection of wild foods is a commonly used
risk-coping strategy by rural dwellers in developing countries. Wild foods, e.g. fruits, bush-
meat, honey, mushrooms, etc., are food from natural resources, which are collected in
communal areas and along roads. They are an especially important income source for poor
people since entry barriers for collection and use are low (Dewees, 1994). A variety of edible
wild fruits are a popular natural resource in Southern Africa (Maghembe et al., 1998,
Cavendish, 2000). They are extensively used by the local population and, apart from own
consumption; they are increasingly being sold in markets (Maghembe et al., 1998; Ramadhani
and Schmidt, 2002). Indigenous fruits (IF) are availhble during times of drought and famine,
thereby contributing to food security (Rukuni et al., 1998; Mithofer and Waibel, 2003). In the

past, the fruits were a public good, but growing competition over the fruits due to an
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increasing population led to increased rivalry and has changed the status of the resource to an
open access good (Ramadhani, 2002). Despite their role in sustaining food security, research
and development has only recently recognized their importance. Wild harvesting of forest
products, especially fruis, is considered as a first major step in their domestication and
commoditization (Simons and Leakey, 2004). Therefore, research in the last decade has
focussed on efforts to domesticate indigenous fruit trees in addition to conservation strategies
(Akinnifesi et al., 2004).

This paper analyses the role indigenous fruit tree products as currently available in

Zimbabwe play in reducing vulnerability to poverty.

2. Theoretical background and methodology

Common measures of poverty are static. In contrast, vulnerability is a dynamic concept
and captures the response to changes over time (Webb and Harinarayan, 1999; World Bank,
2001). An individual’s or household’s exposure to risk factors and their ability to cope with
them determine the degree of vulnerabilty. Income risk and the failure to cope with it result
in household consumption fluctuations. It affects nutritional, health and educational status as
well as contributing to inefficient and unequal intra-household allocations (Dercon, 2000).
Vulnerability results from poverty, but at the same time can reinforce downward trends of
income processes and lead to poverty (Morduch, 1994). Information on factors that determine
vulnerability can help to design anti-poverty intervention strategies.

Several concepts of vulnerability have been suggested (Hoddinott and Quisumbing
(2003) provide a review) including vulnerability as expected poverty (Pritchett at al., 2000),
as low expected utility (Ligon and Schechter, 2003) and as uninsured exposure to risk
(Glewwe and Hall, 1998). Vulnerability measures based on either assets or income may not
reflect households’ overall exposure to risk since the total determines the capacity of a

household to counteract risk (World Bank, 2001). Moreover, vulnerability is a dynamic
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process of cumulative conditions. Significance of causal factors and their combination change
over time and place (Webb and Harinarayan, 1999). Fluctuations in vulnerability not only
result from changes in causal factors, but also from coping mechanisms available (Campbell
et al., 2002).

In this paper, following Pritchett et al. (2000) vulnerabilty, Vu, is defined as expected
poverty and is measured as the probability of falling below the poverty line, PL. The
magnitude of vulnerability increases with the time horizon, ¢. A household, n, experiences a
period of vulnerability if the household income, Hi, is below the poverty line'. Over m
periods, the vulnerability is the probability of observing at least one period of poverty within
those m periods, which is one minus the probability of no period of poverty at any of the

periods.

Vu(m,PL)=1- [(1- P(Hi" < PL))*..*(1- P(Hi". <PL))]. (1)

Poverty is usually measured based on cross section data, whereas measures of
vulnerability require panel data including information on household assets, formal and
informal safety nets and covariate and idiosyncratic risks that a household or individual is
exposed to. Since panel data were not available, this study uses a stochastic household income
simulation model, whose database is cross section data from household case studies in

Zimbabwe.
The household income in period m is defined as the sum over gross margins, GM , of

all activities, a, plus additional cash, IC, e.g. informal loans, and the surplus carried over

from the previous period, m-1. The surplus from the previous period is that period’s

' Contrary to the definition above, Pritchett et al. (2000) define vulnerability based on expenditure

and not on income.
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household income, Fﬁm_l , net of household cash expenditure, Exm_ . » household consumption,

Com.1, and school fees, §Fm_1 , of that period” (equation (2)). Household consumption is based

on minimum food requirements (= MFR) estimates from Alwang et al. (2002), which is ZWD
13 per AEQ and day. Income flows and vulnerability to income poverty depend on seasonal
fluctuations, which are addressed by defining several periods per year, m. ~ denotes the

stochastic nature of income and expenditure.

~ A ~ ~
I—Iim :Him—l - Exm—l - Com—l - SFm—l +é GMam +[Cm’ (2)

a=1

with IC=0,if:

~ A ~ ~ ~
Hi =Hi ,-Ex, -Co,  -SF,  +8& GM, 3 Co, +Ex, +SF,,

a=l1

) )
~ ~ ~ ~ ~ 9.
and TC =Co, +Ex, +SF, - ¢, , - Bx, , - Co, - SF, ,+§ GM,, %, if
e %]

a=l1

~ A ~ ~ ~
Hi =Hi ,-Ex, -Co, -SF, +8 GM, <Co, +Ex, +SF, .

a=l1

The assets carried over from the previous year and surplus available in ¢/ is assumed to
be equal to the surplus that households had accumulated by the end of the monitoring season
in 2000. The model incorporates two specific risk-coping strategies: (1) households can
access additional sources of cash, and (2) households can increase indigenous fruit collection.
All households have access to additional sources of cash, e.g. from a savings account, with
either own accumulated savings or remittances and transfers from other family members,

savings clubs and informal loans. These informal loans do not require collateral or charge

2 Note that, due to using gross margins for household income calculations, the variable cost of

production activities have already been accounted for.



96

97

98

99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

interest, similar to observations of other rural household surveys as also shown by Fafchamps
and Lund (2002).

Indigenous fruits are available during the critical period, i.e. from August to January. In
the model, whenever the household income falls below minimum food requirements plus cash
requirements for production and household expenditure during this period, the model
household increases fruit collection from the Communal Areas. However, the extent to which
the household increases fruit collection is limited to a contribution of 42% to the natural food
basket, which is the average across other studies (i.e. Campbell et al., 1997; Shackleton and
Shackleton, 2000; Shackleton et al., 2002; Shackleton and Shackleton, 2003).

Receipt of remittances and the share of off-farm activities reflect further risk-
management and -coping strategies and are employed in the model up to the level found
among the survey households. Cattle and poultry are most widely owned and are the main
assets sold (Kinsey et al., 1998). From a risk-management perspective, the model captures
the degree of income diversification in the research location since t uses income data from
observed activities. By using gross margins, one indicator captures climatic, i.e. yield
fluctuations, as well as market risk, i.e. price variability.

In order to pool the cross-section sample for identifying the distributions of each income
and expenditure category, adult equivalent units are used as common denominator. The
distributions were fitted to the seasonal cross section data of each enterprise by using BestFit
(Palisade, 2004) and the distribution with the best-fit statistic ranked by Chi-square test was
employed. The model results for the seasonal household income obtained from the

simulations can be interpreted as the income of an average household of the research site.

This risk-coping strategy is not accounted for by using gross margins, since the sale of livestock is
counterbalanced by the reduction in stock. However, if this risk-coping strategy is to function in the

long run, the sale of livestock has to occur at a lower rate than reproduction.
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Since all households of the research location use indigenous fruits, no comparison
between indigenous fruit users and non-users can be drawn. The latter implies that no
‘without IF’ scenario can be defined. Thus, the contribution of IF towards remaining above
the poverty line is assessed by subtracting the IF income from the household income while
holding all other factors constant. The poverty model assesses three different scenarios
depending on the degree to which indigenous fruits are used to substitute MFR.

The model excludes dependency between the periods, e.g. inputs into agricultural and
horticultural production from August to January as expressed by negative gross margins,
which could be expected to result in higher gross margins during harvesting time from March
through to June. Neglect of these dependencies can be interpreted as the risk of crop failure,
e.g. due to averse climatic conditions in the latter half of the cropping period. If a farmer
plants her crops in the beginning of the wet season and uses rather high quantities of inputs,
she still faces the risk of a short rainy season. If this happens, and rains fail to continue until

February, the crop dries up and the inputs used are sunk.

3. Description of study area and data

Income, expenditure and labour data were collected periodically from 19 farm
households of Ward 16 in Murehwa District and 20 households of Takawira Resettlement
Area in Zimbabwe covering the period from August 1999 to August 2000. Data on the most
preferred indigenous fruit tree species by rural communities in the region, namely Uapaca

kirkiana, Strychnos cocculoides and Parinari curatellifolia (Kadzere et al., 1998) are used as

an indicator of the role of natural food resources in reducing vulnerability.

The components of household income and expenditure of households living in Takawira
Resettlement Area (valued at 1999 prices) are provided in Figure 1. Income of farm
household enterprises fluctuates in the course of the year and includes cash income as well as

the value of own consumption. Income of households in Murehwa is higher than of those in
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Takawira. Murehwa is closer to capital city, Harare, than the resettlement area; also, Murehwa
has a better-developed market since many buses going to Mozambique and Malawi stop here.
Remittances and off-farm activities generate a higher income in the period August to January
and remain relatively stable thereafter on a lower level Horticultural income increases from
June onwards and then also reaches a peak in the period August to December in Takawira,
whereas in Murehwa it is relatively stable from May to February. Indigenous fruit income
starts rising in August and then decreases from January onwards. All these enterprises move
anti-cyclically to agricultural activities that require expenditures for inputs in the period

August to November and then generate income from February through April.

I Remittances

[ Off-farm

4000 - I Horticulture

[ Agriculture

B Livestock

[ Exotic fruit trees
I Indigenous fruit trees

2000 -~

ZWD AEQ™" Period™

-2000 j T N — o I
?‘Q‘ N\ B\)(\ W

S\fzﬁ 5&‘6

Fig. 1. Gross margins and standard deviation by household enterprise and season, Takawira

Resettlement Area*.
* 1999 prices (in December 1999, 38 Zimbabwe Dollar (ZWD) = 1 US Dollar); AEQ = adult equivalent
(household members above 65 years = 0.75 AEQ; 18-65 years = 1.0 AEQ; 14—18 years = 0.75 AEQ; 7-14
years = 0.5 AEQ, below 7 years = 0.25 AEQ).

Source: Household Survey.
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Analysis of the contribution of indigenous fruits towards reduction of vulnerability
focuses on Takawira Resettlement area since the households living here depend more heavily

on indigenous fruit during times of crisis (Mithofer and Waibel, 2003).

4. Results and discussion

The poverty line extrapolated from Alwang et al. (2002) s at 4600 ZWD per adult
equivalent and year®. The average household income in Takawira is above the poverty line.
However, 25% of the households of Takawira were below the poverty line during the research
period. The estimate of the poverty headcount based on consumption data is at 48% for the
rural areas and nationally at 35% for 1995 (Alwang et al.,2002). In Takawira, the households
below the poverty threshold derived an average annual income of 2700 ZWD per adult
equivalent. In comparison, Campbell et al. (2002) estimate that 71% of their households were
below the “food poverty line” (28000 ZWD per household), which covers basic nutritional
needs, and 90% were below the “consumption poverty line” (45000 ZWD per household)’,
the latter also covering some allowances for housing, clothing, education, health and
transport.

Seasonality of income generating activities implies that poverty as well as vulnerability
to poverty fluctuates in the course of the year. Vulnerability is high during the period from
August to January, when agricultural production requires the most inputs and does not yet
provide sufficient income. Depending on the harvest of the staple crop (maize) the critical

period when households are most vulnerable starts in September if the maize harvest was low

424000 ZWD per average household size of Takawira. Alwang et al. (2002) estimate a national

minimum food needs poverty line for 1990 based on data of the Central Bureau of Statistics. This
threshold was extrapolated to 1999 using the average annual growth rate of the food price index.
> In 1999 Zimbabwean dollars (Campbell et al., 2002). Both measures of poverty were defined

specifically for their survey.
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whereas in years with normal maize crop, the grain lasts up to the next harvest. During the
critical period 80% of interviewed households of Takawira derived an income below
minimum food needs.

Figure 2 shows that availabilty of indigenous fruits reduces the probability of falling
below the poverty line. As expected, the higher the share of indigenous fruits towards

minimum food requirements, the lower vulnerability to income poverty is.
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Fig.2.  Probability of falling below the poverty line, Takawira Resettlement Area (%)*.

* MFR = minimum food requirements, IF = indigenous fruits.

Source: Simulation results based on household survey data.

Overall, vulnerability to poverty is high in the resettlement area and also fluctuates
strongly during the year. The impact of IF with respect to reducing the probability to fall
below the poverty line is considerable. Depending on their availability, they can reduce

vulnerability to poverty by up to 33% during the critical period of the year.
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The overall likelihood that a household will fall below the poverty line at least during
one period of the year is high. With no surplus from the previous cropping season, the
likelihood to experience at least one period of poverty is higher. It ranges from 99% to 85% in
Takawira; the more IF can contribute to MFR, the lower it is. Rather than stating the number
of vulnerable households, which would include an arbitrarily set threshold under which
households are considered vulnerable, these figures describe the risk of becoming poor.
Campbell et al. (2002) show for the south of Zimbabwe that wealthy households receive more
remittances than poor households and that poor households depend to a larger extent on
woodland products. The link between wealth and indigenous fruit use is captured in the model
indirectly, namely by the resource stock the year of analysis starts with, the amount of
remittances and other income received by the household, which all influence the extent of IF
collection.

Since the household income in one season is derived from various sources, the
sensitivity of the household income towards each of its components is assessed for the critical
period, August to December. The sensitivity analysis & carried out for scenarios with
indigenous fruit tree use. For this purpose, simulation data are further analysed by linear
regression for the critical period. The functional form underlying the regression is given by
equation 2°. The sensitivity analysis uses the standardised beta coefficients as a measure of
the impact of a standard deviation change in each income component on the household

income.

6 As expected, the regression model results in a R-square of 1.
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Table 1

Sensitivity of household income to changes of income by source

Standardised Beta Coefficient

Remittances 0.450
Off-farm activities 0.127
Horticulture 0.183
Agriculture 0.698
Livestock 0.554
Exotic fruit trees 0.044
Indigenous fruit trees 0.188
Loan 0.169
HH consumption & expenditure (incl. school fees) 0.000

Income from agriculture, livestock and remittances ranks highest in influence on
household income. In comparison, the impact of IF availabiliy is smaller. Harvesting of non-
timber forest products is a subsistence strategy of househo lds; it provides additional income to
households earning the bulk of their income from agriculture or off-farm sources as findings

of Ruiz-Perez et al. (2004) show for lightly managed forests.

5. Conclusions

Vulnerability to food poverty in Zimbabwe is high and fluctuates strongly during the
year. Portfolios of income generating activities in Zimbabwe consist of a variety of different
activities and vary amongst farmers and areas. These activities follow seasonal patterns and
their extent in terms of demand for input varies in the course of the year. By combining

activities farmers smooth en income fluctuations.
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Wild foods like indigenous fruits reduce vulnerability. In the research area, the
probability of falling below the poverty threshold is at 70% during the critical food insecure
season when agricultural crops are planted if no indigenous fruits are available and about 30%
during maize harvesting time. If indigenous fruit area available, they reduce vulnerability by
about one third during the critical period. However, vulnerabilty to poverty cannot be
eliminated by indigenous fruit use due to their limited availability. However, the trees
contribute one risk-coping strategy, which can be further complemented by other strategies,
during the agricultural off season and thus provide a cushioning effect to annually occurring
poverty and hunger in August to December.

Since IF use is a low entry barrier activity during the time of need, measures should be
taken to assure availability of indigenous fruit trees, e.g. through on-farm conservation.

Adding value to the fruits may be another area to enhance rural incomes at the times of need.

References

Akinnifesi, F.K., Kwesiga, F.R., Mhango, J., Mkonda, A., Chilanga, T., Swai, R., 2004.
Domesticating Priority Miombo Indigenous Fruit Trees as a promising Option for
Small-holder Farmers in Southern Africa. Acta Horticulturae 632, 15-30.

Alwang, J., Mills, B.F., Taruvinga, N., 2002. Why has poverty increased in Zimbabwe? The
World Bank, Washington D.C.

Campbell, B.M., Jeffrey, S., Kozanayi, W., Luckert, M., Mutamba, M., Zindi, C., 2002.
Household Livelihoods in the Semi-Arid Regions: Options and Constraints. Center for
International Forestry Research, Bogor, Indonesia.

Campbell, B., Luckert, M., Scoones, 1., 1997. Local Level Valuation of Savanna Resources:
A Case Study from Zimbabwe. Economic Botany 51, 59-77.

Cavendish, W., 2000. Empirical Regularties in the Poverty-Environment Relationship of

Rural Households: Evidence from Zimbabwe. World Development 28, 1979-2003.



279

280

281

282

283

284

285

286

287

288

289

290

291

292

293

294

295

296

297

298

299

300

301

302

303

Dercon, S., 2000. Income risk, coping strategies and safety nets. Centre for the Study of
African Economics, Department of Economics, Oxford University, Oxford.

Dewees, P.A., 1994. Social and Economical Aspects of Miombo Woodland Management in
Southern Africa: Options and Opportunities for Research. Center for International
Forestry Research, Bogor, Indonesia.

Fafchamps, M., Lund, S., 2002. Risk-sharing networks in rural Philippines. Journal of
Development Economics 71, 261-287.

Glewwe P., Hall, G., 1998. Are some groups more vulnerable to macroeconomic shocks than
others. Hypothesis tests based on panel data from Peru. Journal of Development
Economics 56 (1), 181-206.

Hoddinott J., Quisumbing, A., 2003. Methods for Microeconometric Risk and Vulnerability
Assessments. Social Protection Discussion Paper 0324, The World Bank, Washington
D.C.

Kadzere, 1., Chilanga, T.C., Ramadhani, T., Lungu, S., Malembo, L.N., Rukuni, D.,
Simwanza, P.P., Rarieyra, M., Maghembe, J.A., 1998. Choice of priority indigenous
fruits for domestication in southern Africa: Summary of case studies in Malawi,
Tanzania, Zambia and Zimbabwe. In: Maghembe, J.A., Simons, A.J., Kwesiga, F.,
Rarieya, M., (Eds.) Selecting Indigenous Trees for Domestication in Southern Africa.
International Centre for Research in Agroforestry, Nairobi, Kenya, pp. 1-15.

Kinsey, B., Burger, K., Gunning, J.W. 1998. Coping with drought in Zimbabwe: survey
evidence on responses of rural househ olds to risks. World Development 26, 89-110.

Ligon, E., Schechter, S., 2003. Measuring vulnerability. Economic Journal 113 (486), 95-102.

Maghembe, J.A., Simons, A.J., Kwesiga, F., Rarieya, M., (Eds.), 198. Selecting Indigenous
Trees for Domestication in Southern Africa. International Centre for Research in

Agroforestry, Nairobi, Kenya.



304

305

306

307

308

309

310

311

312

313

314

315

316

317

318

319

320

321

322

323

324

325

326

327

328

329

Mithofer, D., Waibel, H., 2003. Income and labour productivity of collection and use of
indigenous fruit tree products in Zimbabwe. Agroforestry Systems 59, 295-305.

Morduch, J., 1994. Poverty and vulnerability. American Economic Review, Papers and
Proceedings 94, 221-225.

Palisade, 2004. BestFit. Palsade Corporation, New York. http:/www.palisade-
europe.com/htm1/bestfit.html.

Pritchett L., Suryahadi, A., Sumarto, S., 2000. Quantifying Vulnerability to Poverty: A
Proposed Measure with Application to Indonesia. Social Monitoring and Early
Response Unit (SMERU) Working Paper, The World Bank, Washington D.C.

Ramadhani, T., 2002. Marketing of indigenous fruits in Zimbabwe. Sozialokonomische
Schriften zur Ruralen Entwicklung, Vol. 129, Wissenschaftsverlag Vauk, Kiel,
Gemany.

Ramadhani, T., Schmidt, E., 2002. Marketing analysis of Uapaca kirkiana indigenous fruits in

Zimbabwe: Which is the way forward? Paper presented at the Regional Agroforestry
Conference "Agroforestry Impacts on Livelhoods in Southern Africa: Putting Research
into Practise". Warmbaths, South Africa, May 20-24. International Centre for Research
in Agroforestry, Nairobi.

Ruiz-Perez, M., Belcher, B., Achdiawan, R., Alexiades, M., Aubertin, C., Caballero, J.,
Campbell, B., Clement, C., Cunningham, T., Martinez, A., Jong, W. de, Kusters, K.,
Kutty, M.G., Lopez, C., Fu, M., Alfaro, M.A., Nair, T.K., Ndoye, O., Ocampo, R., Rai,
N., Ricker, M., Schreckenberg, K., Shakleton, S., Shanley, P., Sun, T. and Young, Y.-C.
2004. Markets drive the specialization strategies of forest peoples. Ecology and Society
9,1-9.

Rukuni, D., Kadzere, 1., Marunda, C., Nyoka, 1., Moyo, S., Mabhiza, R., Kwarambi, J.,
Kuwaza, C., 1998. Identification of Priority Indigenous Fruits for Domestication by

Farmers in Zimbabwe. In: Maghembe, J.A., Simons, A.J., Kwesiga, F., Rarieya, M.



330

331

332

333

334

335

336

337

338

339

340

341

342

343

344

345

346

347

348

(Eds.) Selecting Indigenous Trees for Domestication in Southern Africa. International
Centre for Research in Agroforestry, Nairobi, Kenya, pp. 72-94.

Shackleton, C., Shackleton, S., 2000. Direct use values of savannah resources: a case study of
the Bushbuckridge lowveld, South Africa. Journal of Tropical Forest Products 6, 28-47.

Shackleton, C., Shackleton, S., 2003. Value of non-timber forest products and rural safety
nets in South Africa. Paper presented at the International Conference on Rural
Livelhoods, Forests and Biodiversity, Bonn, May 19-23. Center for International
Forestry Research, Bogor, Indonesia, http://www.cifor.org/publications/corporate/cd-
roms/bonn_results/papers/T2 FINAL CharlieShackleton%20 pdf.

Shackleton, S.E., Shackleton, C.M., Netshiluvhi, T.R., Geach, B.S., Ballance, A., Fairbanks,
D.H.K., 2002. Use Patterns and Value of Savannah Resources in Three Rural Vilages
in South Africa. Economic Botany 56, 130-146.

Simons A.J. and Leakey, R.R.B. 2004. Tree domestication in tropical Agroforestry.
Agroforestry Systems 61, 167-181

Webb, P., Harinarayan, A., 1999. A measure of uncertainty: the nature of vulnerability and its
relationship to malnutrition. Disasters 23, 292-305.

World Bank, 2001. World Development Report 2000/ 2001. Attacking Poverty. The World

Bank, Washington, D.C.



