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Poverty and poor education are key
determinants of high household food
insecurity among populations adjoining
forest concessions in the Congo Basin
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Abstract

Background: The trees and non-timber forest products (NTFPs) of the Congo Basin play a key role in alleviating
food insecurity among millions of people around the world. Although many studies have been conducted both
nationally and regionally on issues of food insecurity in the Congo Basin, little is known on the effects of timber
exploitation on household food insecurity statues of forest dependent communities in this region. This study
focused on the determination of the principal indicators of household food security status of populations living
around six selected forest concessions in the Congo Basin.

Method: We randomly surveyed 724 households in thirty-four communities living in six popular forest concessions
around the Congo Basin. Food consumption pattern data was collected using a validated food-frequency
questionnaire in 2012. Household Food Insecurity Access Prevalence (HFIAP) was assessed using the HFIAP indicator
and households were categorized into four levels of household food insecurity status as follows: Food secure
(HFIAS = 0); mildly food insecure (HFIAS 1–8); moderately food insecure (HFIAS 9–13); and severely food insecure
(HFIAS 14–27).

Results: The majority of the households interviewed were headed by women (73.1 %, 76.6 %, and 58.6 % for
Cameroon, DRC and Gabon respectively), most of them married (84.6 %, 100 %, 57.6 % for Cameroon, DRC and
Gabon respectively) with an average age range of 30–49 years. Most of the household members were engaged in
farming and/or illegal logging as the main revenue generating activities. Results of global household food
insecurity categorized 63.8 % of households in Cameroon as fully food secure and 36 % as food insecure. In the
DRC (92.9 %) and Gabon (92.7 %), almost all the survey households were categorized as either moderately or
severely food insecure; clearly elucidating the existence of severe insufficiency in the quantity and quality of food
meant for human nutrition in these areas. The means of household food insecurity scores for the DRC (17.40 ± 4.15)
and Gabon (14.9 ± 5.87) were significantly higher when compared to the average score for Cameroon ((7.55 ± 6.62)
at p < 0.0001. This literally means that many of the households especially in DRC and Gabon face enormous
difficulties in obtaining an adequate dietary energy supply. Gender (female), educational level (illiterate), and age
(young) were positively correlated to food insecurity levels.
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Conclusion: Our results revealed that, despite the potential contribution of the Congo Basin forests, through
enhancing access to different forms of quality foods such as bush meat, wild foods, and medicine, not forgetting
the provision of agricultural land, local construction material, and income generation resources, the prevalence of
food insecurity among the population adjoining forest concessions in the region is severe. This prevalence is
alarming around forest concessions of the DRC and Gabon and in one concession of Cameroon. Given that poverty
and poor education were positively correlated to household food insecurity, they were considered the paramount
determinants of household food insecurity in this region.
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Background
The Congo Basin forest is the largest contiguous moist
tropical forest in the world surpassed only by the Ama-
zon Basin forest. It belongs to the six central African
countries: Cameroon, Central African Republic, Republic
of Congo, Gabon, Equatorial Guinea and the Democratic
Republic of Congo (DRC) and is managed in collabor-
ation with intergovernmental, Nongovernmental and
private sector organizations. The Congo basin forest
plays a central role in securing the livelihood of millions
of people around the world through the provision of
construction materials, shelter, food, energy and medi-
cine and equally offers global ecological services [1]. The
Congo Basin forest equally attracts numerous conserva-
tionists, tourists and biodiversity scientist all over the
globe thanks to its huge and unique biodiversity poten-
tial which exceeds ten thousand plant species, a thou-
sand species of birds and four hundred species of
mammals. The largest share of this basin belongs to
Cameroon, DRC and Gabon with its highest proportion
of forest coverage allocated to Cameroon and the DRC
[2]. The Congo Basin forest is increasing under conces-
sion to logging and mining companies with the logging
sector witnessing a dualistic configuration. It boasts a
highly visible formal sector that is export oriented and
dominated by large industrial groups with foreign capital
and an informal sector that has long been underesti-
mated and undervalued [2]. Industrial logging has be-
come the most extensive use of land in Central Africa,
with almost 450,000 km2 of forest currently under con-
cession. Concessions were implemented as a means to
control a rampaging timber industry while providing a
source of accessible timber for sustainable harvest [2]. A
forest concession is defined as a natural forested land
with a maximum surface area of 200 000 ha that is at-
tributed by the state to a logging company for exploit-
ation. Certified forest concessions by a third party
organization have clear and verifiable social, economic
and environmental safeguards and norms to respect dur-
ing logging operations while the uncertified concessions
are not and may not benefit from market premiums as-
sociated with certified forest products. The informal

timber sector which is logging carried out by small-scale
operators, who mainly operate illegally has long been
overlooked by the national entities as well as the inter-
national community which over the past decades, is usu-
ally associated with forest degradation rather than
deforestation [2].
Although sustainable forest management (SFM) in log-

ging concessions has progressed over its ten years of im-
plementation in Central Africa [3], the communities of
the Congo Basin countries living around forest conces-
sions are still highly underdeveloped, dwelling in abject
poverty and highly discriminated, with over half of the
population permanently living in rural areas. Studies
have shown that logging severely depletes food and
other important resources which form the basis of the
livelihoods of many forest-dependent peoples. The log-
ging industries open up forest zones; bringing in large
groups of people to the forest who would need energy in
all its forms. In addition to logging activities, infrastruc-
tural projects such as road and dam construction also
uncover the forests and increase accessibility to hunters.
A consequence of the effect of logging and opening up
of forest zones is a reduction in food resources especially
meat, fish, wild fruits and vegetables which are the
central protein sources of forest depended populations
[4]. In Central Africa, logging roads have rendered the
forests highly accessible to poachers, some of whom are
logging company employees, who publicly transport bush
meat in logging trucks (http://www.worldwildlife.org/
places/congo-basin). Logging activities in the forest have
exposed elephants and great apes into roaming in this re-
gion, leading to crop raiding [5] and food shortages in
addition to the destruction of fruits and vegetable gardens,
wild fruit trees and edible forest plants located on the edge
of the forests. This loss in food certainly results to short-
ages and probably undernourishment in forest-dependent
communities, putting children and women at the highest
risk. In the Brazilian Amazon for example, a 1994 survey
of hunger amongst indigenous peoples recorded high
levels of malnutrition amongst Indians whose land was in-
vaded by loggers leading to food insecurity [6, 7]. Food in-
security can be defined as limited or uncertain availability
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of nutritionally adequate and safe food or better still as
limited or uncertain ability to acquire acceptable food in
socially acceptable ways [8, 9]. In 1996, the World Food
Summit [10, 11] explained that food insecurity exists
when people lack secure access to sufficient amounts of
safe and nutritious food for normal growth & develop-
ment, and an active & healthy life.
Factors affecting household food security across devel-

oping countries, especially in Africa have been reported
[12], with household size, educational level, gender, per
capita aggregate production and cattle ownership being
the predominant determinants at individual household
and community levels. These reports further explain that
an increase in family size tends to lay more burden on
consumption than does labor on production and this is
because food demand is a function of household size
[13]. Education is an additional factor which is thought
to influence the food security status of households [14]
even though its relationship to food security status of a
household has not been clearly established. It is known
that wealth status, often translated into per capita aggre-
gate production affects the food security of households
through price effects, as a drop for instance in food
prices in local markets will likely negatively influence
households whose income is dependent on the sale of
food crops [15]. Livestock contribute to household liveli-
hood in many ways, including: source of pulling power
(reserved to cattle) [16], source of cash income, source
of supplementary food like milk and meat, and as a
means of transport (cattle, donkeys, horses, etc.).
Although the countries in the Congo Basin have

collectively made progress towards achieving the
Millennium Development Goal of reducing hunger by
half in 2015, research results show that some commu-
nities in these countries live in a vicious cycle of food
insecurity and malnutrition [17]. In particular, the
DRC and Central African Republic still harbor about
70 % of people lacking access to adequate food [18].
The MICS survey [19] identified an average of 33 %
of food insecure households in the DRC, grouping
the country into four provinces as a function of food
insecurity levels. The World Food Program (WFP)
considers Cameroon as a food insecure country, and
has further demonstrated that food intake in house-
holds is currently lower than was in the early 1980s
[17]. Several research papers highlight the importance
of ecosystems such as forests in food security [1 and
other references therein]. Forests positively contribute
to household food security in many communities
Worldwide through the provision of both staple and
supplemental foods in addition to commercial forest prod-
ucts that directly generate income [19]. For the majority
of rural people, forest food adds variety to diets, improves
palatability, and provides essential vitamins, minerals,

protein and calories [20]. Although many studies have
been conducted on issues related to food insecurity at na-
tional and regional levels in the Congo Basin, little has
been done to understand food security problems at the
household level in specific locations, particularly for
people living adjacent to forest concessions. Considering
the fact that timber exploitation is putting increasing pres-
sure on local biodiversity with potential negative repercus-
sions on food security and livelihoods [21], and the need
to understand food insecurity causes at household level,
this study is aimed at investigating the food security status
of households around forest concessions and at examining
the principal determinants of household food insecurity in
the Congo Basin.

Methods
Study Population and Settings
The study was carried out under the framework of the
“Beyond Timber project” to respond to the urgent needs
of suitable forest management approaches that can rec-
oncile the interests of the growing logging industry in
the Congo Basin with those of forest dependent people.
This study was carried out in 34 communities of 6 forest
concessions adjoining the Congo Basin. These concessions
fall within 3 countries (Cameroon, Gabon and DRC) hold-
ing more than 80 % of the Congo Basin forest. The criteria
used for the selection of the study sites were based on:
type of concession (certified or non-certified, local or
international), existence of trees of multiple use (timber/
food value), the existence of a management plan, easy
access to site for the research team, the willingness of the
forest concessionaires and the local community to
participate (including a long-term follow-up) in the
study, existence of baseline information, and the pres-
ence of a high population density and a great variabil-
ity of ethnic groups. The six concessions selected
were: SCTB: Société Camerounaise de Transformation
du Bois; FIPCAM: Fabrique Camerounaise de Parquet;
BAYONNE: SUN HARVEST Bayonne; CEB: Compagnie
Equatoriale des Bois; COTREFOR: Compagnie de Trans-
port et d’Exploitation Forestière; CFT: Compagnie Forest-
ière de Transformation.

Selection of villages and households
A three-stage cluster sampling technique involving one
stage of purposeful selection and two stages of
randomization were used in the selection of the study
villages and households. Firstly, districts within each site
were purposefully selected on the basis of their accessi-
bility, ethnicity, and willingness of the community to
participate in the study and existence of the logging ac-
tivities in the surrounding forests. Secondly, villages
were randomly selected within the chosen two districts
and thirdly, households were randomly selected. The
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survey was simultaneously conducted in all the six con-
cessions during the 2012 year. The structure of the ques-
tionnaire was presented to household heads following
their willingness to participate in the study while super-
vision or follow-up was assured by technicians or local
partners.

Evaluation of food security
The food security assessment methodology developed by
the Food and Nutrition Technical Assistance (FANTA)
project was used to assess whether or not households
had experienced problems regarding access to food dur-
ing the last 30 days [22]. The Fanta Project methodology
is adapted to explore and test alternative measures of
household food insecurity throughout the world in a var-
iety of cultural contexts. Various indicators and scales to
measure aspects of food insecurity have been developed
and designed to measure food access and have been
successfully used in many African countries [23]. The
Household Food Insecurity Access Scale (HFIAS)
questionnaire of the FANTA methodology is com-
posed of 9 questions related to the modifications that
households can make to their diet or their model of
food consumption due to lack of resources to obtain
food. Three indicators derived from these questions
were used to understand the characteristics and
changes in household food insecurity (access) in the
study population:

Household Food Insecurity Access-related Domains
(Household Food Insecurity Access Scale Score and
Household Food Insecurity Access Prevalence):
The first indicator is based on occurrence questions re-
lated to three different domains of food insecurity (ac-
cess): Anxiety and uncertainty about the household food
supply; insufficient quality (includes variety), food type
preference and insufficient food intake and its physical
consequences.

Household Food Insecurity Access Scale (HFIAS)
The HFIAS score is a continuous measure of the degree
of food insecurity (access) in a household during the
previous month. An HFIAS score is calculated for each
household based on answers to the nine ‘frequency-of-
occurrence’ questions. The minimum score is 0 and the
maximum is 27; “the higher the score, the more food in-
secure a household is” and vice versa.

Household Food Insecurity Access Prevalence (HFIAP)
The HFIAP indicator categorizes households into four
levels of household food insecurity (access): Households
were divided into four Categories of food insecurity as
follows: Food secure (HFIAS = 0); mildly food insecure
(HFIAS 1–8); moderately food insecure (HFIAS 9–13);

and severely food insecure (HFIAS 14–27). Households
categorized as increasingly food insecure respond af-
firmatively to more severe conditions and/or experience
those conditions more frequently.

Determination of Socioeconomic status (SES)
The socioeconomic status of the households was deter-
mined using the household wealth index described by
Garenne and Hohmann [24]. Wealth index assess the
number of modern goods owned by individual house-
holds such as bicycle, television, radio, motorcycle, tele-
phone, cars, refrigerator as well as housing quality (floor,
walls, and roof material). Poverty was estimated using
the proportion of households possessing less than three
modern goods.

Data analysis methodology
Households in communities around the two selected
forest concessions of each country were used for
comparative purposes. For variables expressed as per-
centages or proportions, chi-square test was used to
assess differences between food security classifications.
Differences between means or proportions were con-
sidered statistically significant if p < 0.05. Logistic re-
gression models were used to quantify the association
between household food security and socioeconomic/
demographic variables.

Results
Socioeconomic and demographic characteristics
As shown in Table 1, the majority of household heads
interviewed were females; about 73.1 % in Cameroon,
76.7 % in DRC and 58.6 % in Gabon. In Cameroon and
DRC, most of them aged between 30–49 years while in
Gabon 39.9 % were above 50 years. In terms of marital
status, most of them were married and the highest per-
centage was noticed in DRC (100 %), followed by
Cameroon (84.6 %) and 57.6 % in Gabon. Results re-
vealed a low level of household heads with no formal
education in DRC (22.4 %) and Gabon (30 %) while the
remaining were averagely literate ranging from primary
to secondary school level.

Household Food Insecurity Access-related Domains
This indicator is based on occurrence questions related
to three different domains of food insecurity (access):
anxiety, uncertainty about the household food supply
and insufficient quality (including variety). The results in
Table 2 show that the proportion of household heads
who responded affirmatively to food security occurrence
questions was low in Cameroon and this was more evi-
dent around FIPCAM compare to the SCTB concession.
In the DRC and Gabon, more than 90 % of household
heads responded affirmatively to the nine questions.
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Table 1 Socioeconomic/demographic characteristics

Variables Cameroon DRC Gabon

Sex of family head Female 73.1 76.7 55.5

Male 26.9 23.3 44.5

Marital status Single 9.3 25.2

Married 84.6 100 57.6

Widow/Divorce 6,1 17.2

Primary occupation Farming /illegal logging 96.1 100 73.9

Worker 2,4 6.3

Trader 1.1 2.7

Retired 0.4 17.1

Age of the family head(Years) ≤30 17.7 29.6 3.9

31-39 21.3 14.8 12.4

40-49 23.1 18.5 21.9

50-59 22.7 13 22.5

60 and above 15.2 24.1 39.3

Level of education No formal education 4.7 22.4 30.7

Primary education 63.6 56.9 39.1

Secondary education 31 20.7 28.6

University 0.7 1.6

Source of potable water Unprotected 79,7 100 71,3

Protected 20,3 28,7

Quality of roof material

Roofingtile 2.5 7.8

Metal roof 62.5 92.2

thatch 2.9 30

Marantaceae /other leaves 32.1 70

Ownership of household durable goods Motorcycle
Bicycle
Car
Refrigerator
Television
Radio
Electricity

27.4
3.6
3.2
2.2
36.8
56.3
44.8

8.3
88.4
0
0
0
100

4.3
0.9
1.7
1.7
15.7
14.3
6,1

Length of stay in the area <1 year 3.5 10,3

1-2 years 3.6 1.1

>2 < 5 years 7.2 5.9

4 > 5 ≤ 10 years 6.1 9.2

>10 years 79.6 100 73.5

Place of residence before the study In another part of the forest 9.3 22.9

In another forest 12.9 1.6

Inside the forest 3.2 90.9 3.1

In the same part of the forest 74.6 7.5 74

Main source of income Salary 3.6 2.7

Occasional odd jobs 3 0.9

Agriculture 43.4 100 94.6

Illegal logging 1.4 1.8

Agriculture&trading 14.1
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Household Food Insecurity Access Scale (HFIAS)
Variations in the household food insecurity access
scale on the 0–27 HFIAS between the three countries
are presented in Table 3. The average household food
insecurity score in Cameroon (7.5 ± 6.6) was signifi-
cantly lower when compare to Gabon (14.9 ± 5.9) and
the DRC (17.4 ± 4.2). This means that in comparison
to households in communities adjoining the forest
concessions of Cameroon, a greater percentage of
households around the DRC and Gabon forest con-
cessions lack both access to quantity and quality food
to meet their nutritional needs and also lack food
preferences for maintaining a healthy living. The average
score was also significantly different within forest conces-
sions in each country. In Cameroon, the average house-
hold food insecurity score around SCTB concession was
significantly higher compare to FIPCAM (11.1 vs. 3.3) at
p < 0.0001, while in Gabon the average score was signifi-
cantly higher around CEB compare to Bayonne (15.5 vs.
13.3) at P < 0.03. The same pattern was noticed in the
DRC with the average score higher around CFT conces-
sion than in the COTREFOR (15.8 vs. 19.0) at P < 0.0001.
The mean of average food insecurity was significantly dif-
ferent (p < 0.0001) among the three countries.

Household Food Insecurity access prevalence (HFIAP)
around the six forest concessions
The classification of households into the four HFIAP
food security categories for each of the six forest conces-
sions is presented in Fig. 1. In Cameroon, the highest

prevalence of food insecurity was noticed around the
SCTB concession of the east region where approxi-
mately 13.6 % of households were classified as mildly
food insecure and 50.7 % as severely food insecure with
only 1.6 % severely food insecure around the FIPCAM
(South region) concession. The prevalence of food secur-
ity between the two concessions was highly significant
((X2 = 116.97; p < 0.0001). In the DRC, although most of
the studied households were food insecure, more se-
verely food insecure households were noticed around
CFT concession (100 %) with significant differences
when compared to COTREFOR concession (66.6 %;
X2 = 18.22; p < 0.001). Similar patterns were found in
Gabon where the percentage of households that experi-
enced mild to severe food insecurity was significantly
higher (X2 = 5.36; p < 0.02) around CEB concession
(28.5 % & 64.3 %) compared to Bayonne (19.2 % &
66.6 %).
It was noticed that households classified as mildly food

insecure rarely experienced food deprivation; we then
considered this category as food secure. Similarly, those
classified as both moderately and severely food insecure
were jointly considered as food insecure. Using this new
classification, the distribution of households between the
two categories of food security status (secure/insecure)
showed that food insecurity was high around CFT
(100 %), CEB (95 %); COTREFOR (85 %), Bayonne
(86 %), and SCTB (64 %). Almost all households (98 %)
around FIPCAM concession in Cameroon were food se-
cured (Fig. 2). Summarizing this classification at country

Table 1 Socioeconomic/demographic characteristics (Continued)

Agriculture & illegal logging 34.5

Household wealth index scores 0-1
2–4
5-7

15.2
53.5
31.5

100 54.4
45.6

Table 2 Proportion of household heads responding affirmatively to food security constructs

Countries Cameroon DRC Gabon

Occurrence question around concessions SCTB n(%) FIPCAM n(%) COTREFOR n(%) CFT n(%) BAYONNE n(%) CEB n(%)

Worry that your household would not have enough 82 (53.2) 39 (31.2) 120 (100) 120 (100) 45 (95.7) 136 (93.2)

Not able to eat the kind of food you preferred due to lack
of resources

70 (45.5) 19 (15,2) 118 (98.3) 118 (98.3) 46(97.9) 138 (94.5)

Eat limited variety of food because of lack of resources 93 (60.4) 54 (43.2) 120 (100) 120 (100) 39(83) 138 (94.5)

Eat food you really not want to eat because of lack of resources 58 (37.7) 17 (13.6) 115 (95.8) 115 (95.8) 42(89.4) 139 (95.2)

Eat a smaller meal than you felt to eat due to lack of resources 49 (31.8) 19 (15.2) 120 (100) 120(100) 11 (19.1) 139 (95.2)

Eat fewer meal in a day due to there is no enough food 58 (37.7) 22 (17.6) 120 (100) 120 (100) 11 (23.4) 138 (94.5)

No food to eat of any kind due to lack of resources 59 (38.3) 31 (24.8) 120 (100) 120 (100) 9 (13.1) 139 (95.2)

Member go to sleep at night hungry due to lack of
enough food

99 (64.3) 51 (40.8) 120 (100) 120 (100) 43 (91.5) 140(95.,9)

Spent a whole day and night without eating because there
is no enough food

106 (68.8) 68 (54.4) 120 (100) 120 (100) 46 (97.9) 139 (95.2)
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level showed that almost all the surveyed household in
the DRC and Gabon (92.9 % and 92.7 % respectively) ex-
perienced severe and/or mild food insecurity indicating
how difficult the populations in these forest concessions
obtain the food they need. The rates of household food
insecurity in the DRC (X2 = 176.59; p < 0.0001) and
Gabon (X2 = 262.11; p < 0.0001) were shown to be sig-
nificantly higher when compared to household food in-
security rate in Cameroon.

Household food insecurity status in the surveyed villages
Food insecurity status also varied among the villages
around each concession. In Cameroon, households at
greatest level of food insecurity were found in four of
the seven villages around SCTB concession. The most
affected were Melambo (56.5 %), Bonando (88.2 %), Petit
Pol (93.2 %) and Kouedjina (100 %). Two of the
remaining villages were totally food secured (Ndembo
and Nkolbikon) while in the last village (Kagnol), up to
70 % of households were food secured. In the DRC,
households in villages around COTREFOR experienced
the greatest level of food insecurity (65-100 %) while
around CFT; households in all the six villages were to-
tally food insecured. The same trend was observed in

villages around the forest concessions of Gabon where
76.2-100 % of the surveyed households experienced food
insecurity (Table 4).

Household characteristics that influence susceptibility to
food insecurity among households adjoining the selected
forest concessions
Gender and food insecurity
The most food insecure households were headed by
women (Table 5). The difference was significant around
SCTB, COTREFOR and Bayonne.

Socioeconomic wealth index, Source of income, Educational
level and food Insecurity
As shown in Table 6, the Socioeconomic Wealth Index
(SES) and food insecurity were inversely related, with
the lowest SES score observed in households at greatest
levels of food insecurity. The relationship between the
socioeconomic wealth index and food security status
scores was significant (p < 0.001), with a moderate cor-
relation (cc = −0,290).
The lowest proportion of food insecure households

have income derived from agriculture in combination
with logging (36.4 %) or trading (33.3 %), whereas

Table 3 Average household food insecurity scale around forest concessions of the Congo Basin

Countries Cameroon DRC Gabon

Forest Concession FIPCAM SCTB COTREFOR CFT BAYONNE CEB

Average household food insecurity scale 3.29 ± 0.24* 11.01 ± 0.55 15.79 ± 0.50 19.00 ± 00* 13.30 ± 0.68 15.49 ± 0.50**

Total 7.55 ± 6.62a 17.40 ± 4.15b 14.96 ± 5.87c

*p < 0.0001; **p < 0.03, ap < 0.000., significance difference between concessions in the same country, value with different letters indicate significance difference
between country

Fig. 1 HFIAP food security categories among populations living around six selected forest concessions in the Congo Basin
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households that completely depended on agriculture
had greater prevalence (67.4 %) of food insecurity
(Table 6).
The rate of food insecurity decreases with the level of

education. Households headed by a member with sec-
ondary educational status exhibited a lower rate of food
insecurity (24 %) compare to households headed by
members with no formal education (79.7 %) or primary
education (57.5 %). This association between the educa-
tional level and the rate of food insecurity was statisti-
cally significant (p < 0.0001, cc = −0.255).

Discussion
The forest of the Congo Basin harbors more than 30
million people and sustains the lives of approximately 75
million people from 150 ethnic groups and beyond. The
global food security status around forest concessions for
each country showed that most Congolese and Gabon-
ese households were food insecure compared to house-
holds around forest concessions in Cameroon. The
alarming rate of food insecurity around the five affected
forest concessions may be explained by poor diets linked
to the lack of sufficient quantities of forest products. In
2010, the World Food Program reported an estimated
12 % of households in the DRC exercising poor food
consumption, 21 % with borderline food consumption
and 67 % with acceptable food consumption. In most
parts of the Congo Basin, forests play central roles in the
sustainability of rural livelihoods [25]. It provides wild
foods and assures a balanced and varied diet, thus
contributes in ameliorating the health of forest
dependent populations [26]. Forest products like trees,
herbs, mushrooms and animals contribute in many ways
to improve food security by providing ready accessibility
to affordable and often highly nutritious foods [27–29].
Knowing that only a few communities in the world cur-
rently rely on forest foods for a complete diet [30, 31]),
it is also important to recognize the role of forest foods
in maintaining quality household nutrition especially
during the lean season when agricultural production is
low, periods of climate‐induced vulnerability, and food

gaps due to other cyclical events [32, 33] like inunda-
tions and landslides.
In the DRC, the 2010 MICS survey showed that,

households generally produced the following foods;
roots and tubers, fruits, corn, vegetable, and oilseeds.
Other foods are mainly obtained by purchases at the
market, especially in urban centers. These foods are milk
(93 %), sugar (91 %), rice (70 %), palm oil (69 %), meat
(68 %) and legumes (58 %). The study also showed that
own household production, and other food sources are
unable to meet the food needs of the majority of house-
holds, still maintaining the country in a state of food
insecurity [4]. The two industrial forestry companies
COTREFOR and CFT are located around Kisangani in
the Eastern province of DRC, which is among the prov-
inces where more than half the population (57 %) is food
insecure [34]. The alarming rate (66-100 %) of food inse-
curity among households adjoining the two concessions
was higher compared to the global prevalence in that
province (57 %) [34]. In Gabon, data on food security
status are only available at the nationwide level and not
at the individual household level [9].
Many factors can explain the alarming rate of house-

hold food insecurity around the five affected concessions
in the Congo Basin. The main reason is probably defor-
estation with enormous negative impacts on important
forest product availability desired by local populations
[26]. It was shown that, forests contribute to food secur-
ity in many diverse ways including its protective envir-
onmental role and provision of ecosystem services [35].
Although forest foods rarely represent staples in diets
and rarely constitute an important proportion of diets
(in number or volume), they go a long way to supple-
ment household agricultural production and other
resources for many rural people: Forests provide a diver-
sity of healthy foods, high in micronutrients and fibers
and low in sodium, refined sugar and fat [8] and help
households fill seasonal and other cyclical food gaps, act-
ing as a ‘safety net’ or ‘buffer’ in times of shortages due
to drought, crop failure, pathologies or other emergency
or external shocks [8]. This is not the case in this study

Fig. 2 Global household food insecurity among forest dependent population in each country
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probably due to the exclusion of households directly in-
volve in commercial exploitation of the forest as their in-
volvement in logging is often considered illegal.
In this study, we observed that factors such as the so-

cioeconomic status, educational level, gender and the
age of the household affected the rate of food insecurity
in the Congo Basin. The study also isolated households
headed by females as main cases of high food insecurity.
Vinceti et al. [28] reported that “people at risk of food
insecurity, hunger or malnutrition generally have the

highest degree of reliance on forest products for income
and food” and this ties to the dependence of women on
forest products; especially firewood and wild food plants
than men in this region. In addition to the consequences
of division of labor women may also be more vulnerable
when changes in forest management or deforestation
alter their access to forest products. Forest foods have
also been suggested to provide a “safety net” in times of
food scarcity and uncertainty [36]. The educational level
of our studied population was negatively associated to
the rate of food insecurity. This could be explained by
the fact that educated household heads have increase
awareness on the possible advantages of modern agricul-
ture and could easily embrace technological inputs. Edu-
cated household heads also have the capacity to read
instructions on agricultural equipment like fertilizer
packages and can as well diversify household income.
All these would enhance households' food supply [15].
The ages of household heads were also inversely related
to the rate of food insecurity and this is in line with the
results of Obamiro et al. [37]. On the contrary, another
study showed that the older the household head, the
more stable the economy of the farm household [37]
and there is really no argument with this result as older
household heads are expected to have better access to
land than younger household heads.
The source of income also affects the rate of food inse-

curity in the Congo Basin. A lower rate of food insecur-
ity was noticed among households whose main sources
of income were agriculture in combination with illegal
logging and trading of forest products. Literature high-
lights the contribution of forest products in ameliorating
household income and reducing poverty, through the
marketing of harvested plants and hunted animals par-
ticularly by poor rural people in forest communities
[38]. Earlier studies in West Africa laid bush meat

Table 5 Gender and food security status

Forestry companies Head of household Food insecure

SCTB Male 56.4(66)**

Female 89.2(33)

FIPCAM Male 1.1(1) ns

Female 2.6(1)

COTREFOR Male 81.5(75)**

Female 100(28)

CFT Male 100 (92) ns

Female 100 (28)

BAYONNE Male 88.6 (31) *

Female 70 (7)

CEB Male 93(66) ns

Female 97.3(73)

*p < 0.01; **p < 0.0001 significance level compared to female

Table 4 Household Food insecurity status in the surveyed
villages around the six forest concessions

Forestry companies Villages Food insecure %(n)

SCTB Bonando 88.2 (30)

Petit Pol 93.2 (41)

Nkolbikon 0

Ndembo 0

Melambo 56.5 (13)

Kagnol 29.4 (5)

Kouedjina 100 (10)

FIPCAM Ondondo 5.1(2)

Ngon 0

Methyikpwale 0

Bissam 0

Meyos 0

COTREFOR Batshepo 100.0 (21)

Babongena 95 (19)

Bambudje 81 (17)

Batianyoka 77.8 (14)

Basayo 95 (19)

Kayete 65 (13)

CFT Pumuzika 100.0 (20)

Yonga 100.0 (20)

Maweda 100.0 (20)

Abgokanga 100.0 (20)

Mangobo 100.0 (20)

Kazombo 100.0 (20)

Bayonne Douano 94.4 (17)

Mandilou 76.2 (16)

Minganga 85.7 (6)

Tondondo 100 (1)

CEB Lekori 96.7 (29)

Mbounga 100 (23)

Minganga 97 (32)

Opoungou 100 (15)

Otala 82.8 (24)

Otondou 100 (2)
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business as the main income generating activity for
forest depended communities [39]. Puustjarvy et al.
[40] reported a contribution from forest products to
total household income of about 50 % in Luapula and
Northwestern Provinces of Zambia. NTFPs are par-
ticularly important in supporting poor households be-
cause of inexpensive extraction technology and ease
of access [41, 42] even though a minimum level of
technical skills is required for a fruitful exploitation
of the forest.

Conclusion
The study examined the household food security status
in 34 communities living around six forest concessions
in the Congo Basin. Based on results obtained, an alarm-
ing rate of household food insecurity was documented
in five forest concessions; the four concessions of the
DRC and Gabon and one of Cameroon. Thus, Congolese
and Gabonese households were more affected. Poverty,
low educational level, and youthfulness are the main
food insecurity determinants in the region. The study
also found that food security has a gender dimension,
with female headed households being the most food in-
secure. Agriculture in association with illegal logging
and the trading of forest products are important sources
of income amongst food secure households. Therefore,
the proper management of forest resources relies on
educating the population, with the main target being
youths and women. This strategy will certainly

contribute in reducing the high food insecurity rates
common amongst the populations around the forest
concessions of the Congo Basin.
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