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Abstract

This paper provides arguments for discussions of the role of property rights for food security and child nutrition in rural Africa. The
results are drawn from a case study in the Kafue Flats of Zambia. They show that unclear jurisdictional boundaries and weak authorities
facilitated re-negotiations of property rights related to natural resources in the context of the Southern African food crisis 2002–2003.
Access to natural resources was skewed towards the more powerful. On average, food intake was temporarily 50% lower than the annual
mean, compared to a less than 10% decrease in the lean season 2003–2004. Large inequalities existed between different clusters of villages,
according to the history of immigration and ethnicity. Yet the variability was greatest within villages. Households, which reported
increasing difficulties with access to natural resources, had less diversified income-generating activities, lower food intake and more chil-
dren showing impaired growth. Discussions addressing the growing disparities in rural areas should focus on a realistic implementation
and enforcement of property rights in context of situated local power-relations, next to the harmonization of different tenure systems
related to natural resources.
� 2008 Elsevier Ltd. All rights reserved.
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Introduction

In rural African regions, people’s income and food sup-
ply rely to a large extent on natural resources. Access to
land, pasture, or fisheries, and its sustainable use appear
to be premises for livelihood and food security particularly
when off-farm opportunities to generate an income are
scarce. Therefore, property rights mediating access to nat-
ural resources play a crucial role (Maxwell and Wiebe,
1999; Jayne et al., 2003; Economic Commission for Africa,
2004).

A clear legislation and effective authorities are critical
for the protection of property rights and a sustainable

management of natural resources. In Zambia, large parts
of land are under customary tenure (Alden Wily, 2000).
Historically, customary land tenure comprised most
resources on a given territory. During colonial times, land,
fisheries, wildlife and forestry were divided into separate
entities and put under full government control. Since then,
formal and informal customary land rights coexist with
statuary property rights, involving concurrent jurisdic-
tional authorities (Haller, 2007).

If statutory and customary laws and regulations are
badly harmonized, compete and/or contradict each other,
constant re-negotiation is required (Meinzen-Dick and
Pradhan, 2002; Haller and Merten, 2006). In the absence
of clear jurisdictional boundaries, relationships between
authorities, who define and enforce rights and obligations,
and individuals or groups of individuals become critical.
Particularly if pressure on natural resources increases
due to external factors, rules of access and exclusion are
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repeatedly renegotiated and redefined. It will then largely
depend on the bargaining power of an individual or group
to interpret regulations in their favour in order to enforce
access to natural resources. Such processes skew resources
towards the powerful, leading to increasing inequalities in
rural areas (Ensminger, 1992).

Although the historical and social processes shaping
rural inequalities and differential livelihood options have
been extensively investigated from a micro-economic per-
spective (Chambers and Conway, 1992; Berry, 1993; Ellis,
1998, 2000; Francis, 2000; Smith et al., 2001; Niehof,
2004), the relationship between property rights, problems
to diversify rural livelihoods and growing food, and nutri-
tional insecurity is less investigated.

The purpose of this paper is to establish how insecure
property rights regulating land, fishery, or wildlife, affects
food consumption and dietary diversity of the Kafue Flats’
rural inhabitants. We outline local interpretations of prop-
erty rights regarding natural resources, and discuss the
exclusion of less powerful groups and individuals from
access to natural resources in context of the 2002–2003
food crisis. We then examine whether restrictions to utilize
natural resources resulted in a lowered ability to diversify
livelihoods, and whether this affected the ability to cope
with the crisis. Finally, we investigate whether child
growth, as an indicator of long-term food and nutritional
security, was affected by a loss of access to resources.

Methods

The research was conducted between 2002 and 2005 in
the Kafue Flats’ floodplain in the Southern Province of
Zambia. Data were mainly collected in one chiefdom on
the south bank of the Kafue River, covering 1300/square
km and numbering approximately 27,000 inhabitants in
74 villages (17 persons/km2). A mixed-method study com-
bined qualitative data collected over 3 years (participant
observation, thematic interviews and focus group discus-
sions) with quantitative survey data from 390 households
of 13 villages (Table 1). In order to include minorities, five
villages were chosen by theoretical sampling, the remaining
eight at random. The following information was collected:
household composition and demographic information,
main livelihood strategy and income diversification, details
on agricultural production and use of natural resources
(fish, pasture, bush plants), household assets and annual
expenditure and information about access to natural
resources (fisheries, pasture, wildlife, arable land) com-
pared to 5 years ago.

At the individual level, information on food intake and
food preferences and anthropometric measures were
obtained. A 24 h retrospective dietary protocol provided
age (four groups: <5, 5–14, 15–49, >49 years) and
gender-specific information on individuals from every
household. The total amount of food prepared in the
household was identified. Staple crop and relish were mea-
sured or estimated using a widely available 200 ml plastic

cup. In addition, information on food taboos, serving
order and meals eaten elsewhere was reported. The anthro-
pometric data was collected using a standardised
procedure. Thirteen percent of the anthropometric mea-
surements of children were excluded due to incomplete
data (birth date unclear or unknown). Out of 854 children,
498 were measured twice. Monthly weight data of children
less than five years of age collected at the rural health cen-
tres was included as a reference to perform sensitivity
analyses.

Statistical analysis

The qualitative data was coded using Hyperresearch
(Version 2.6, ResearchWare Inc,. Randolph, MA, USA).
EPI INFO (TM) (2004, Centre for Disease Control,
USA) was used to calculate length/height for age (HAZ),
weight for age (WAZ), and weight for length/height
(WHZ) z-scores. Descriptive statistics and regression anal-
yses were done with STATA (Release 8.0, Stata Corpora-
tion, College Station, TX, USA). Mixed linear regression
models with a random effect for individuals were employed
to assess the influence of main livelihood strategies and
declining access to natural resources on energy intake,
HAZ scores and WHZ scores. Multivariate logistic regres-
sion models using forward selection at the 0.20 level were
calculated for binary outcomes (stunting, wasting). The
covariates considered were household assets, sanitary
infrastructure, number of income-generating activities,
educational level, immigration, age, sex, health status and
season. Interactions between main livelihood strategy and
immigration of the household head, and main livelihood
strategy and season were investigated. Two-sided p-values
of <0.05 and <0.10 were considered as statistically signifi-
cant for main effects and interactions, respectively.

Research area: recent developments in the Kafue Flats

The Kafue Flats lie in a semi-arid area with approx.
800 mm annual rainfall. Every year, between 3000 and
5000 km2 of the plain are inundated. The majority of the
population lives in the adjacent woodlands (Ila/Lundwe)
and engages in transhumant pastoralism driving cattle into
the floodplain during the dry season. Several fishing vil-
lages and camps of indigenous (Batwa) or immigrated fish-
ermen (mainly Lozi) are located along the Kafue River.
Agriculture dominates further south in the woodlands
(immigrated Tonga groups).

Over the last decades the region has been exposed to sev-
eral crises. The collapse of the copper prices in the 1970s left
the Zambian nation with declining state services and increas-
ing unemployment (Ferguson, 1999). Between the 1980s and
early 1990s, a tick-born disease (caused by Theileria parva)
reduced the livestock in the Kafue Flats (Fandamu, 2005).
Shortly afterwards, maize production came under pressure
due to the liberalisation of its market. The maize production
became then more costly and less profitable in remote areas
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(Mickels Kokwe, 1997; Mc Ewan, 2003). Maize is the main
staple food in Zambia, contributing 70% to the staple crop
and about the same percentage to the share of calories (How-
ard and Mungoma, 1997). In addition to policy changes,
drought years and the spread of HIV/AIDS affected rural
production (Chapoto and Jayne, 2005). Concomitantly,
increasing inequalities in land ownership were observed
and identified as important reasons for growing rural dispar-
ities since the 1990s (Jayne et al., 2003).

Access to land: plural institutions and differential entitlement

As land in the Kafue Flats is formally under customary
tenure, village headmen, approved by chiefs, monitor the
use of land according to local rules of inheritance. They
are entitled to allocate usufruct rights of non-cultivated
land to community members or to outsiders and to solve
conflicts related to land. The next jurisdictional level is
the chief’s traditional court.

Land was not scarce in the Kafue Flats (population
density 17/square km in average; 39/square km in the more
densely populated areas). Land disputes arose mainly
along roads, which provided better access to markets and
around grazing areas in the floodplain. These conflicts were
related to suspected power misuse by a headman allocating
land (influence of political/kinship relations), to the
absence of a formal rental system with well-established
rules for compensation in the local tenure system, and
linked to the former, to attempts to negotiate reallocations
of fallow agrarian land. Previously cultivated land may not
be replanted due to lacking inputs (seeds, fertilizer, oxen
for ploughing), absence of labour through sickness (e.g.
HIV-associated), or expected low returns.

Land reallocation by usufruct rights is a process difficult
to reverse. Often, it excluded permanently former users,
who were mainly among the economically weak. Similar
exclusion processes skewed access to pasture towards

wealthier households, while external market-related factors
played a role. In view of the good profits for beef, affluent
persons from urban and industrialised areas invested in
cattle and were ready to ‘buy’ a kinship tie in order to graze
their animals in the floodplain (Haller, 2007). Their large
herds occupied pasture area, which was formerly used by
the small herds of less wealthy local families. The following
statement was emblematic:

People from outside are increasingly coming into our
area for grazing. These are rich persons who utilize most
of the area we used to use. (Agro-pastoralist, 40 years
old, Mbeza, 2003)

Such exclusion processes are mirrored in a loss of access
to land and pasture as reported by more than half of the
agro-pastoralists’ households (Table 2b).

Analogies in the fishery: de facto open access

Local power-relations also dominated access to fisheries,
even if in contrast to land, fisheries are today formally
under government control (fisheries, wildlife and conserva-
tion laws). Local fishery departments lacked resources to
control the fishing activities and licences effectively. This
appeared as contributing factor to the persistence of cus-
tomary regulations. Consent of the Batwa headmen, who
used to control customary usufruct rights, was expected
in order to fish in a particular zone of the Kafue river.
Non-compliance would result in physical violence or in
threats of magic attacks. On the other hand, immigrating
fishermen were not necessarily willing to comply with local
regulations, and referred to the fishing licences, well aware
that a control by the fishery department was unlikely.
Whether the customary usufruct rights were respected
depended on situated power-relations between migratory
and permanently settling groups. When fishing activities
by migratory commercial fishermen increased and local

Table 1
Sampling of villages, households, and persons, and time of interviews

Ethno-professional identity Transhumant
agro-
pastoralism

Agriculture, less transhumance Commercial
fishing

Hunting/
fishing

Total

Ethnic leadership Ila Tonga minority Lozi minority Batwa minority
Immigration history Autochthonous Since 1950s Since 1930s Autochthonous

No. of villages in chiefdom 65 6 2 1 74
No. of villages included in study 10 1 2 1 14
No. of households in selected villages 266 75 Variable Variable –
Households interviewed 234 (88%) 64 (87%) 60 32 390
Adults P20 years 440 129 108 41 743
Children/adolescents 10–19.9 years 110 49 11 5 175
Children <10 years 474 79 29 11 593
Time of first and second interview:

no. of households (%)
Only during lean season 2002–2003

(November–February)
18 (8%) 5 (8%) 24 (40%) 27 (84%) 74

Lean season 2002–2003 AND following year 89 (40%) 35 (58%) 10 (17%) – 134
Only after lean season 2002–2003 (April–June 2004) 127 (52%) 24 (33%) 26 (43%) 5 (16%) 182
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authorities were challenged, a classical de facto open access
situation emerged in view of the ineffective fishery depart-
ment. Less powerful groups such as the indigenous Batwa
were marginalised, and localised overfishing could be
observed (Haller and Merten, 2006; Haller, 2007).

Along the tributaries, which seasonally dried up and
were not considered to be commercial fishing grounds,
Ila (or Tonga) headmen informally controlled local fishing
activities and water utilization. Comparable to the situa-
tion along the Kafue River, customary rules were progres-
sively disregarded as the commercial fishing spread to these
areas.

In both cases, the combination of the dismantling of
local regulations and the ineffective control by the local
fishery departments led to a governance vacuum. This
was experienced at the local level as a state-sanctioned
attempt of appropriation of resources by outsiders, which
was fostering a discourse of autochthony and threats of
violence.

Hunting for profit, poaching for food

Similarly, hunting regulations were perceived as depriv-
ing local people for the sake of commercial interests, while
conservation played a minor role. The introduction of
licensing, Game Management Areas and National Parks
(Lochinvar and Blue Lagoon) in the Kafue Flats put game
fully under control of the state represented today by the
Zambian Wildlife Authority (ZAWA). However, licences
were difficult to obtain and much too expensive for most
locals. Legal hunting was only profitable for commercial
purposes, but required, in addition to licences, initial
investments such as guns and transportation. This led to
a de facto exclusion of the majority of the people from legal
hunting. Participative approaches2 failed in the perspective
of the local population because profits generated in the
protected areas went directly to the chiefs, perceived as
bypassing the wider population and compensating not even
occasional hunting (Haller, 2007).

Although occasional hunting occurred, it was consid-
ered dangerous, and game hardly contributed to local live-
lihoods anymore. Illegal hunting by local people declined
(Table 2b) partly because game stocks were excessively
exploited by commercial hunting: fraud with licences by
the commercial hunters was possibly the most common
way of poaching.

Linking access to resources with livelihood strategies

Both, the qualitative and the quantitative results allow
constructing a relationship between access to resources,
the dominant livelihood strategy and the ability to diversify
livelihoods. Due to historical processes, some communities
tended to have less access to particular resources. The

immigrated Tonga living south of the Ila villages were fur-
ther away from the floodplain pasture. Moreover, their
ability to obtain usufruct rights or to shift to areas closer
to the floodplain, depended on kinship relations, which
they did not necessarily have. As a consequence, they were
less likely to invest in cattle and showed the highest propor-
tion of households in the area, which did not rely on any
primary production (Table 2a).

Late immigration could also result in the marginalisa-
tion of the first-comer groups, as in the case of the fisheries,
where the Batwa were outnumbered by migratory fisher-
men. The Batwa were located in permanent villages on
the main river-banks in the centre of the floodplain where
alternative income-generating activities such as agriculture
and cattle herding were difficult due to the flooding. The
distance to infrastructure (roads, markets) further
restricted their ability to diversify their livelihoods, and
many households continued to rely exclusively on fishing
despite a decline in access to the fisheries (Table 2).

Livelihood strategies and the ability to diversify also
varied greatly within the different communities. Many
households reported a declining use of resources, which
they saw as a cause for limited options to diversify their
primary production. The survey data showed a relation
between a reported loss of access to resources with not
engaging in any primary production whatsoever (odds
ratio 6.4, 95% CI 2.1–19.2) and with a lower number of
income-generating activities observed in a household (b
from linear regression �1.0, 95% CI �1.9, �0.1).

Effects of the 2002–2003 food crisis

Overlying the historically produced entitlements, the de
facto enforcement of property rights is today strongly
shaped by situated power-relations. This became particu-
larly visible during the 2002–2003 food crisis following
the drought of 2001–2002. The ability to cope with the cri-
sis depended on livelihood options, which were influenced
by the ability to use natural resources. Property rights
influenced diversification of livelihoods before the crisis
and determined whether additional resources could be uti-
lized in order to compensate ex post for crop failure and
increasing maize prices. Table 3 shows differences between
different clusters of villages that related to historically pro-
duced patterns of livelihood strategies and resource utilisa-
tion. Overall, a decrease of the average energy intake to
about 50% (1038 kcal per day) could be observed during
the food crisis compared to only 9% during the lean season
one year later (2020 kcal during lean season versus 2220
over the remaining months). In particular, forty percent
of households of the southern Tonga villages reported an
energy intake of less than 500 kcal per consumer over the
past 24 h (average intake 744 kcal). Many households
lacked options to cope with the crisis, particularly if they
did not have cattle. In addition, the ability to compensate
food scarcity with increasing fishing activities in the local
tributaries was jeopardised. Fishing, primarily by women,2 Based on the Zambian ADMADE initiative (Gibson, 1999).
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was a customary practice to cope with food scarcity during
the lean season. In 2002–2003, commercial fishing close to
the villages increased, challenging women’s customary
rights to fish. It could be observed that fish consumption
declined parallel to the consumption of other animal source
foods (milk, meat) in the agro-pastoralist and Tonga
communities.

Conflicts in the fisheries during the 2002–2003 food crisis

Also in the commercial fishing grounds along the Kafue
River, formerly respected usufruct rights were no longer
adhered to during the food crisis. Seasonal fishing camps
hosted hundreds of temporary migrants who at times
aggressively evicted the sedentary fishermen from their
usual fishing grounds. The police was called to resolve
the conflicts, but lacked the resources to intervene. The
Batwa, who formed the smallest group, were most affected:

Nowadays fish are taken away by many people from
other parts of Zambia who come here.. . . Now getting
food from fish is difficult because catches are going
down. So in fish we have no hope. (Batwa fisherman
from Nyimba, December 2002)

Being least mobile and least equipped with efficient fish-
ing gear, the Batwa people were temporarily facing prob-
lems for catching fish in their former fishing grounds. As
discussed before, the location of their villages in the centre

of the floodplain did not allow agricultural production, and
other sources of income were scarce. Many Batwa house-
holds faced difficulties coping with the food crisis. In the
27 households we interviewed during the crisis, the average
energy intake was below 500 kcal per day (Table 3). Fish-
ermen settling in the Lozi camps were more mobile and
geographically closer to the market infrastructure.
Although also affected, they coped much better with the
crisis.

Inequalities within the woodlands’ villages: livelihood

strategies and diversification

The variability between the households in all ethnic
communities was striking. During the food crisis, 22% of
all households provided less than 500 kcal per day and
adult person, despite the distribution of relief food to vul-
nerable households (Table 3). On the other side of the spec-
trum, a few wealthy families stored up to several hundred
kilograms of maize in order to sell when prices were
highest.

Households with cattle were generally more resilient
than those relying only on agriculture. Table 4 shows that
energy intake of adults living in households, which relied
mainly on agriculture, was significantly lower compared
to the pastoralists, however only during the food crisis.
This supports the interpretation that the lower rate of cattle
per capita in the Tonga villages contributed to their greater

Table 2
Livelihoods and access to natural resources

Ethno-professional identity Transhumant agro-
pastoralism

Agriculture, less
transhumance

Commercial
fishing

Hunting/
fishing

Total

Ethnic leadership Ila Tonga minority Lozi minority Batwa minority
Immigration history Autochthonous Since 1950s Since 1930s Autochthonous
Households (hh) interviewed 234 64 60 32 390

(a) Main livelihood strategy and household assets

Main livelihood strategy 2004
Agro-pastoralism (%) 66 40 – – 58a

Agriculture (%) 20 39 – – 23a

Fishing (%) – – 95 100 5a

2./3. Sector (commerce, trade, labour)
(%)

14 21 5 – 14a

Distance to dry season pasture (mean) 10.6 (0–19 km) 27 km 0 km 0 km
Nearby aquatic resource Seasonal river Seasonal river Lagoon Permanent

river
Hectars arable land per hh (median/

mean)
1.5/2.5 0.8/1.4 0/<0.1 0/0.1 1.4/

2.3a

No. of cattle per hh (median/mean) 2/15 0/10 0/1 0/<1 2/14a

No. of income-generating activities (hh) 2.8 2.5 2.6 2 2.8a

(b) Percent of households reporting loss of access to natural resources compared to 5 years ago

Lost access to agricultural land (%) 69 52 25 39 68a

Lost access to pasture (%) 33 38 13 12 33a

Lost access to fishery (%) 51 52 78 80 51a

Lost access to wildlife (%) 45 56 50 14 45a

Intensity of reduction (mean)b 1.7 1.9 1.2 2.1 1.7c

a Weighted according to number of villages with respective ethnic leadership.
b Scale: 0 = no loss, 1 = less than 50%, 2 = about 50%, 3 = more than 50%.
c ANOVA (df = 3) F = 6.84, P = 0.02.
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vulnerability during the food crisis. Merely relying on paid
labour or commerce alone was associated with the lowest
food consumption during the famine and afterwards affect-
ing also the children (Table 4). The fact that the proportion
of such households was also higher in the Tonga villages
contributed to their greater vulnerability.

Even though, engaging in any primary production low-
ered the vulnerability of the households, a greater extent of
diversification was generally associated with a higher calo-
ric intake of adults during the food crisis (increase per addi-
tional income-generating activity: 114 kcal, 95% CI 15,
213), and afterwards (122 kcal, 95% CI 26, 219).

Short and long-term effects on child nutritional status

During a food crisis, differences in energy intake are
expected to become manifest in the nutritional status par-
ticularly of children. Table 5 suggests that this took place.
Children living in households that were not engaged in any
primary production on their own behalf showed a more
than twofold risk for wasting (an indicator for acute under-
nutrition). This risk remained after taking into account an
impaired health status (e.g. HIV) of the child and of the
caretaker. This is in line with the lower food intake of these
children. Children from fishing villages showed also a lower

Table 3
Food consumption during and after the food crisis 2002–2003 according to village characteristics (energy and protein intake, age-standardized consumer
average)

Ethno-professional identity Transhumant agro-
pastoralism

Agriculture, less
transhumance

Commercial fishing, hunting Totala

Ethnic leadership Ila Tonga minority Lozi minority Batwa minority Lozi/Batwa
Immigration history Autochthonous Since 1950s Since 1930s Autochthonous Autoch./

imm.
N (consumers/households) (234/107) (404/216) (87/40) (115/59) (65/34) (32/27) (72/41) (438/208) (592/316)
Time period Food crisis Ann. Aver. Food crisis Ann. Aver. Food crisis Ann. Aver. Food crisis Ann. Aver.

Energy intake in kcal (SE) 1151 (62) 2225 (62) 744 (70) 2073 (67) 1238 (114) 372 (51) 2220 (128) 1038 (38) 2220 (39)
Protein intake in gram (SE) 42.8 (2.6) 83.4 (2.5) 25 (2.8) 83 (3.1) 70 (6.2) 20 (2.8) 86 (6.1) 41 (1.8) 83 (1.7)
Dairy products, prot. in gram 1 5 1 1 3 <0.5 5 1 5
Meat, protein in gram 3 8 1 3 1 – 3 3 8
Fish, protein in gram 5 11 2 25 40 11 27 6 11

Percent of households
No food for 24 h (%) – – 7 – 9 22 – 1 –
<500 kcal last 24 h (%) 17 – 40 – 16 63 – 22 –
<10% reductionb (%) 22 7 20 – 22

a Weighted for the number of villages according to main livelihoods.
b Compared to energy intake after the food crisis in the same households.

Table 4
Influence of livelihood strategy on energy intake of adults and children during and after the food crisis 2002–2003 (results from multivariate mixed-effect
linear regression models)

Adults Food crisis 2002–2003 (n = 438 in 208 households) After crisis (n = 592 in 316 households)
Mean energy intake: agro-pastoralism (reference category) 1123 kcal 2132 kcal

Coef. (95% CI) Coef. (95% CI)

(a) Changea in energy intake (kcal) according to livelihood strategy in adults
Agro-pastoralism (reference category) Ref. Ref. .
Agriculture �279* (�556,�1) 153 (�43,350)
Fishing 243 (�117,604) 41 (�194,277)
2./3. Sector (Commerce, trade, labour, craft) �332 (�607,�58) �376** (�639,�113)

Children Food crisis 2002–2003 (n = 101 in 208 households) After crisis (n = 483 in 316 households)
Mean energy intakeb: agro-pastoralism (reference category) 1038 kcal 1413 kcal

Coef. (95% CI) Coef. (95% CI)

(b) Changea in energy intake (kcal) according to livelihood strategy in children <10 years
Agro-pastoralism (reference category Ref. � Ref. �
Agriculture �11 (�316,294) �9 (�192,173)
Fishing �65 (�291,161) 69 (�366,505)
2./3. Sector (commerce, trade, labour, craft) 130 (�149,410) �277 * (�514,�39)

a Coefficients adjusted for number of income-generating activities in household, health status, age, sex and season (household assets, immigration,
education and health status were not significant in the models).

b Mean age 63 months.
* P < 0.05.

** P < 0.01.
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Table 6
Effect of restricted access to natural resources (fishery, pasture, wildlife, agricultural land), compared to 5 years ago, on energy intake and on child
nutritional status after the food crisis (mixed-effect linear regression)

(5 separate regression models) 593 children <10 years in 390 households
Change in kcal

Coef. (95% CI) Adj. Coef.a (95% CI)

(a) Effect of loss of access to resources on energy intake of children

(i) Change per additional resource with reported decline �58* (�116,�1) �102** (�203,�42)
(ii) Affected: fishery �208* (�390,�27) �289** (�472,�106)**

(iii) Affected: pasture �199(*) (�402,3) �370* (�529,�212)
(iv) Affected: wildlife �98 (�293,96) �142 (�331,47)
(v) Affected: land �127 (�316,61) �243** (�423,�62)

(5 separate regression models) 593 children <10 years in 390 households
Median weight for height z-score (WHZ) �0.36 (WHZ < �2: wasting/acute malnutrition)

Change in z-scores

Coef. (95% CI) Adj. Coef.a (95% CI)

(b) Effect of loss of access to resources on weight for height z-score

(i) Change per additional resource with reported decline 0.06 (�0.06,0.18) 0.01 (�0.14,0.15)
(ii) Affected: fishery 0.24 (�0.09,0.56) 0.19 (�0.25,0.63)
Restricted to fishing villages (41 children) �1.19(*) (�2.5,0.05) �1.28(*) (�1.6,0.06)
(iii) Affected: pasture �0.16 (�0.53,0.20) �0.54* (�1.03,�0.05)
(iv) Affected: wildlife 0.34 (�0.02,0.69) �0.01 (�0.46,0.44)
(v) Affected: land 0.10 (�0.23,0.43) �0.14 (�0.52,0.23)

(5 separate regression models) 593 children< 10 years in 390 householdsb

Median height for age z-score (HAZ) �0.94 (HAZ < �2: stunting/chronic malnutrition)
Change in z-scores

Coef. (95% CI) Adj. Coef.a (95% CI)

(c) Effect of loss of access to resources on height for age z-score

(i) Change per additional resource with reported decline <3 years �0.02 (�0.25,0.21) �0.14 (�0.43,0.16)
3–8 years �0.21(*) (�0.44,0.01) �0.34** (�0.59,�0.08)
(ii) Affected: fishery <3 years 0.00 (�0.66,0.66) �0.20 (�0.92,0.51)
3–8 years �0.20 (�0.80,0.40) �0.68* (�1.32,�0.05)
(iii) Affected: pasture <3 years �0.74(*) (�1.57,0.09) �1.24* (�2.29,�0.18)
3–8 years �0.86* (�1.61,�0.12) �1.12** (�1.93,�0.30)
(iv) Affected: wildlife <3 years �0.06 (�0.82,0.71) �0.20 (�1.13,0.73)
3–8 years �1.19** (�2.03,�0.34) �1.48* (�2.43,�0.53)
(v) Affected: land <3 years �0.20 (�0.76,0.37) �0.33 (�1.06,0.40)
3–8 years �0.33 (�0.88,0.22) �0.67* (�1.31,�0.03)

a Adjusted for impaired health, sex, age, and season (assets, source of water, maternal education and immigration were not significant in the models).
b If growth faltering is strongest in the first 3 years of life, children up to 8 years of age are expected to be most affected by a loss of access to resources

over the last 5 years. Results for the age-groups <3, 3–7.9 and 8–10 years have been separately calculated in the model, as stunting is expected to be fully
established after about 3 years of age. The coefficients fort he age-group >8 years are not shown. They were all not significant.
(*) P < 0.1.
** P < 0.01.

* P < 0.05.

Table 5
Wasting and stunting of children <10 years: proportions (%) and odds ratios for different livelihood strategies (multivariate logistic regression, n = 593 in
390 households)

Main livelihood strategy Wasting (acute malnutrition, WAZ < �2) Stunting (chronic malnutrition, WHZ < �2)

% ORb (95% CI) % ORa (95% CI)

Agro-pastoralism (reference category 5.6 1 25.3 1
Agriculture 5.2 0.75 (0.24–2.4) 22.0 1.0 (0.47–2.1)
Fishing 11.2 1.3 (0.26–5.9) 39.8 2.0 (0.73–5.4)
2./3. Sector (commerce, trade, labour, craft) 12.7 2.6a (1.0–7.0) 48.7 2.3a (1.15–4.6)

a P < 0.05.
b Coefficients adjusted for health status, age, sex and season (number of income-generating activities, assets, water source, maternal education, and

impaired health and education of household head were not significant in the model).
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weight for height scores, although this was only significant
for children more than three years old (odds ratio 2.2, 95%
CI 1.2–3.9). In this age-group stunting is usually fully man-
ifest (Hadley, 2005). The devastating hygienic conditions
and the lack of health care in the fishing villages may con-
tribute to these findings.

We then investigated whether stunting (a result of
chronic undernutrition) was as well associated with partic-
ular livelihood strategies. In fact, not relying on any pri-
mary production was significantly associated with an
elevated risk for stunting (Table 5). In the woodlands vil-
lages, the ownership of cattle played a role: not having cat-
tle was associated with a twofold risk for stunting in
children over 3 years of age (odds ratio 2.1, 95% CI
1.04–4.3).

Loss of access to resources contributes to growth faltering

Finally we investigated whether an experienced decline
of access to resources during the last five years showed a
direct relationship with the availability of food and the
nutritional status of children. While differences in food
consumption and weight for height of children reflect
inequalities at a particular time-point, differences in height
for age are a consequence of longer lasting or recurrent
processes. Households reporting a loss of access to a
resource provided actually less food to their children than
other households in the annual average, suggesting that
the loss was not fully compensated with other income gen-
erating activities (Table 6). The relationship was indepen-
dent from actually available assets, as the adjusted
models show. If access had declined for more than one
resource, the negative consequences were additive. Chil-
dren in these households were also more likely to be of
impaired growth, implying a negative long-term effect on
household food and nutritional security. The effect is found
mainly in the age group over 3 years, where stunting has
usually become fully manifest. A loss of pasture was addi-
tionally associated with low weight for age.

Discussion

A relationship between insecure property rights, less
diversified livelihoods and food insecurity, ultimately
affecting child nutritional status, is suggested by both the
qualitative and the quantitative results. Ineffective monitor-
ing and sanctioning of property rights and sustainable
resource use by the state, incentives to privatize, which
reach mainly the politically powerful, and kinship-based
customary institutions, all lack effective mechanisms to
back up the interests of weaker groups and individuals.
As a consequence, access to natural resources is skewed
towards the powerful, with far-reaching consequences.
We found a negative effect of a formerly experienced loss
of access to natural resources on present food consump-
tion, and on child growth as long-term effect. This is a sign
that emerging inequalities may not be reversible.

Child growth is also influenced by childcare practices
(Pelto, 2000). In the focus group interviews childcare was
not perceived as depending on particular livelihoods, eco-
nomic status or on ethnicity. Inaccurate childcare was
mainly attributed to maternal absence from home, low
education of the caretakers, lacking parental responsibility
and mindfulness and impaired physical and mental mater-
nal health. Even if some of these factors, such as absence
from home, are nevertheless likely to be associated with
particular livelihoods, it can be assumed that declining
resources are causally responsible for increasing maternal
(parental) stress, with negative effects also on childcare
practices. The pathways affecting child growth by losing
access to natural resources may rather be manifold:
through increasing poverty and food insecurity, and
through deteriorating childcare practices.

Our results suggest that, in order to address food insecu-
rity and finally child malnutrition, it is important to analyse
property rights regimes at the local level and in conditions
of change. Weak institutions and weak authorities make
the enforcement of property rights highly dependent upon
external factors and situated power-relations. Particularly
during a crisis, the external context and local power-rela-
tions may change. For example, increasing exploitation,
processing and trade of natural resources and its products
may develop into an important coping strategy, if employ-
ment opportunities are scarce (Barrett et al., 2001). Accord-
ingly, those communities in the Kafue Flats, which faced
increasing competition in the exploitation of a resource
during the 2002–2003 crisis and could not protect their
own usufruct rights, were hardest hit by the drought-
induced famine. This was the case in the fisheries.

In the research area, several attempts to improve tenure
security were unsuccessful in terms of reducing existing, or
preventing new inequalities. Leasehold titles allowing the
rental of customary land for 99 years were introduced in
1995 (Alden Wily, 2000), but only two powerful leaders
and politicians have actually registered their land. Compli-
cated procedures, costs, and the need to get the consent of
the local authorities were perceived barriers when consider-
ing applying. Locally, adaptations of the customary land
rights were considered more effective to prevent further
inequalities. For example, the implementation of clear
institutions regulating the rental of land in the customary
tenure system could counter property alienation, and pos-
itively impact total production (Barrett et al., 2001).

On the other hand, opposition arose towards harmoniz-
ing the local jurisdiction with the statutory inheritance law,
aimed at decreasing particularly gender inequalities. Efforts
to reform customary jurisdiction (e.g. the paralegal and com-
munity awareness programs of the non-governmental Law
and Development Association LADA) were perceived as
considering local kinship-based security networks as less
important than individual property rights (Merten and Hal-
ler, 2005). As long as norms of reciprocity are not taken into
account in reforms, efforts to improve the proportion of
female land ownership are bound to fail at the local level.
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As the various natural resources are no longer inte-
grated in an inclusive property rights regime, problems
regarding the sustainable management of wildlife, or the
fisheries, were specific. In these sectors developments were
characterised by a formal replacement of customary con-
trol with statutory regulations (Haller, 2007). But the weak
performance of the state resulted in a de facto open access
situation (similar cases of low robustness of institutions
have been described by Ostrom, 1990). Under such condi-
tions, the enforcement of user rights depended on the situ-
ated bargaining power of individuals, skewing resources
towards the more powerful actors, and overexploitation
went unsanctioned.

Participatory projects were set up to address the gover-
nance vacuum. As reported from other contexts, such
approaches were often perceived as serving mainly the local
elite (Blaikie, 2006; Brockington et al., 2006). One excep-
tion was a locally emerging initiative to overcome the cur-
rent governance vacuum in the fisheries. Local groups,
including fishermen, women, and adjacent pastoralists,
developed local by-laws as an addition to the Zambian
Fishery Law and statutory amendments (Haller and Mer-
ten, 2005). Customary and government regulations and
authorities were combined in a co-management regime,
developing subsidiary legislation, taking into account the
limited resources of the district fishery departments, and
the sense of ownership of the local communities. A preli-
minary implementation suggested that powerful individu-
als were less likely to profit from unclear situations. Yet
the initiative, initially encouraged by the district fishery
officers, faced difficulties when seeking support at the cen-
tral government level, and its formal implementation
remains uncertain.

Conclusions

Unclear or insecure property rights instigated processes
of exclusion from natural resources, putting at risk food
and nutritional security throughout the study population
in the Kafue Flats. Consequently, children were negatively
affected in their physical development, indicating that these
processes of exclusion will have a long-term effect on the
population.

Tenure insecurity was linked to de facto unclear jurisdic-
tional boundaries at the local level. The statutory regula-
tions were weakly implemented, and government
authorities often failed to protect the resources. This facil-
itated the persistence of customary regulations, which were
perceived as more flexible and better adapted to local needs
than statutory regulations and as better protecting claims
of the poor. However, in case of conflicts over natural
resources, customary usufruct rights were challenged as
they were not endorsed by the government.

Effective government authorities are essential to protect
property rights of less powerful groups. At the local level, a
co-management regime with subsidiary legislation and

clear jurisdictional boundaries was a broadly accepted
way to harmonize customary and statutory property rights
regimes and to counter increasing inequalities within the
rural population.
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