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Abstract 

Background:  Food security is a major development concern worldwide. The use of arable lands to grow cash crops 
raises additional concerns, yet empirical evidence on the relationship between cash cropping and food security 
remains inconclusive. Using survey data from 408 randomly sampled households, this paper assesses the income and 
food security implications of reviving cocoa farming in the Forest-Savannah Transition Zone of Ghana. In addition, 
the paper examines the influence of socioeconomic factors and diversification into cashew on the food security of 
cocoa households. Data was collected from 12 rural communities, where food crop production was the main source 
of livelihood. A causal-comparative design was used. Food security was measured using the USDA Food Security Core 
Module.

Results:  Contrary to the literature that cash crops undermine food security, findings indicate a positive relationship 
between cocoa farming, household crop income and food security, highlighting complementarities between cocoa, 
food crop and cashew production. Although income from cocoa alone was not sufficient enough to guarantee food 
security, it enhanced the financial ability of farmers to diversify into cashew and expand food crop production. This 
minimised market dependency for food staples, enhanced annual crop income, and ensured a continuous flow of 
income. Overall, the food security advantage of cocoa farming was predicted by diversification into cashew, displace-
ment of food crops using cocoa, socioeconomic factors, such as land ownership, livestock ownership, and formal 
education; and marginally by total annual crop income.

Conclusions:  Income from cocoa alone is not high enough and widely distributed to guarantee food security. 
Reinvesting the returns from cocoa in cashew and food crops seems to be a more reliable pathway to enhancing 
food security than merely depending on the income to buy food. A semi-subsistence system that ensures optimum 
combination of cash and food crops is, therefore, recommended, but this may require sufficient access to land.
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Introduction
One of the central questions that has dominated food pol-
icy debates is whether cash cropping is an effective strat-
egy for enhancing food security in developing countries 

[38, 73]. Across the global south, smallholder farmers 
have been shifting from staple food crop production to 
cash cropping—a transition that has raised considerable 
food security concerns [67, 68, 73]. On the other hand, 
there have been long-term efforts by development agen-
cies and governments, especially in sub-Saharan Africa to 
promote cash crop production as a strategy to improve 
food security by increasing incomes [40, 79].
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Nevertheless, it remains unclear to what extent and 
under which conditions can cash crops influence food 
security [10]. In general, empirical evidence on the 
relationship between cash cropping and food secu-
rity remains inconclusive [10, 38, 42, 59]. Some authors 
posit that cash crops displace food crops [30, 44] and 
undermine food security by rendering households more 
dependent on market conditions for food [37, 75]. On 
the contrary, some studies suggest that cash crops rather 
enhance the food security of farmers by increasing 
incomes [41, 68, 73]. The question still remains whether 
income gains from cash crops would be enough to satisfy 
the food needs of farming households [59].

Despite the centrality of income in the cash crop-food 
security literature, and the food security concerns gener-
ated by the shift from subsistence to commercial agricul-
ture in the developing world, previous studies have not 
fully examined potential complementarities between 
cash crops and food crops in understanding farmers’ 
income and food security. There may be potential syn-
ergies between cash crops and food crops in determin-
ing household food security but these have generally 
been neglected by research and extension programmes 
[32]. There is, therefore, the need for future research to 
determine optimum combinations of cash and food crops 
required to enhance the food security of cash cropping 
households [59]. There are additional knowledge gaps on 
the intersecting role of socioeconomic factors. Although 
the literature also attributes household food security to 
socioeconomic factors [9, 13, 64, 80], it is not fully under-
stood how such factors may influence the relationship 
between cash crop production and household food secu-
rity [10].

The novelty of this paper lies in examining the role of 
socioeconomic factors and potential complementari-
ties between cash and food crops in understanding the 
relationship between cash cropping and household food 
security. This paper seeks to address the above knowl-
edge gaps in the context of the Forest-Savannah Transi-
tion Zone (FSTZ) of Ghana, where subsistence farmers 
are transitioning towards diverse cash crops. The FSTZ 
used to support large scale cocoa production but became 
marginal for cocoa following drought episodes [5] and 
the 1983 wildfires [77]. This resulted in a shift from cocoa 
to maize as the dominant crop in the zone [5, 34]. How-
ever, following price hikes for cocoa by the Ghana Cocoa 
Board in the early 2000s [71], many farmers in the zone 
have been making considerable effort to revive cocoa 
farming as a strategy to maximise income [12].

Considering that cash crops can displace food crops, 
the revival of cocoa farming has raised food security 
concerns [12], yet there is lack of empirical evidence 
needed to authenticate such concerns in the context of 

the FSTZ. To fully understand the food security of cocoa 
households in the FSZ, it is important to examine the 
intersecting role of crop diversification. This is because 
the revival of cocoa farming in the FSTZ typically fol-
lows a semi-subsistence model: food crop production still 
remains a significant source of sustenance and income 
for smallholder households diversifying into cocoa farm-
ing [2]. Moreover, climatic changes in the FSTZ have 
become conducive for cashew [43], causing many cocoa 
farmers to also diversify towards cashew production [2, 
63]. Despite ample evidence that crop diversification is 
potentially effective for managing income and food secu-
rity risks [6, 15, 45], research is lacking in the context of 
cocoa farming in the FSTZ. Previous studies have dispro-
portionately focused on potential displacement of cocoa 
by cashew [2, 63] and food crops [72], while knowledge of 
potential complementarities between cocoa, cashew and 
food crops in determining the income and food security 
of smallholder households in the zone remains deficient. 
In addition, some studies (e.g., [11, 16, 67]) have empha-
sised the importance of land availability for staple food 
crop production in enhancing the food security of cash 
crop households, but quantitative evidence is lacking in 
this regard.

Accordingly, this paper seeks to understand the food secu-
rity implications of reviving cocoa farming in the FSTZ while 
highlighting the intersecting role of socioeconomic factors 
and crop diversification. Specifically, the paper attempts to 
address the following questions: (1) how does the revival of 
cocoa farming affect the annual crop income and food secu-
rity of smallholder households in the FSTZ of Ghana? (2) 
What is the effect of income on the food security of cocoa 
households? (3) Are there any complementarities between 
cocoa, cashew and food crop production in enhancing the 
income and food security of smallholder households, and 
what is the intersecting role of land access? (4) How do 
socioeconomic factors and a diversified stock of cashew and 
food crops influence the food security of cocoa households? 
This paper focuses on cocoa and cashew, since they are the 
major industrial crops cultivated in the study area. The paper 
extents the cash crop-food security literature by highlight-
ing the intersecting role of socioeconomic factors and crop 
diversification. The paper also highlights potential entry 
points for enhancing the food security of subsistence house-
holds that are transitioning towards commercial agriculture.

Cash crops and food security
Ensuring food security, especially in developing countries 
is an issue that has received considerable attention in aca-
demic and international policy debates [38]. Despite its 
global importance, the concept of food security remains 
elusive due to vague and excessively broad definitions 
[56, 62]. The term “food security” has been broadly 
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defined as “access by all people at all times to sufficient 
food for an active and healthy life” [76]. Another broad 
but widely accepted definition was subsequently coined 
by the World Food Summit: “food security exists when all 
people, at all times, have physical and economic access to 
sufficient, safe and nutritious food that meets their die-
tary needs and food preferences for an active and healthy 
life” [25]. FAO’s definition looks at food security from 
four dimensions: availability, accessibility (physically and 
economically), utilisation (quality, safety and nutritional 
value) and stability of these three dimensions. Despite 
the wide acceptance of FAO’s definition, Pinstrup-Ander-
son [56] argues that per that definition, a household that 
is able to acquire the preferred and nutritious foods for 
all its members could be classified as food insecure if one 
of the members suffer from micronutrient deficiency due 
to inappropriate intra-household food allocation. The 
author, therefore, suggests the need to disaggregate the 
food security concept into different categories of food 
insecurity based on the nature and severity of the prob-
lem and the kind of solution required.

Achieving a comprehensive and standardised measure of 
food security has also been problematic. Although a num-
ber of indicators (e.g., Global Hunger Index, Global Food 
Security Index, Food Production Index etc.) have been pro-
posed over the years to measure and monitor food security 
dimensions at the macro level, measuring the food security 
phenomenon as a whole still remains a challenge according 
to Santeramo [62]. The author, therefore, proposes the devel-
opment of composite indices using subindices that convey 
distinct set of information. At the individual and household 
levels, Haddad et al. [33] also posit that relatively simple indi-
cators such as dietary diversity or other quantitative meas-
ures of food consumption perform well in identifying the 
food and nutrition insecure than macro-level indicators, 
such as the Food Production Index. A classic example of 
such quantitative measures is the United States Department 
of Agriculture (USDA) Food Security Core Module [17], 
which was employed in this study to measure food security 
(“Methods of data collection” section). The USDA module 
uses a set of 10–18 simple questions that relate to the various 
dimensions of food security to compute composite scores for 
household food security in the last 12 months. From the per-
spective of Pinstrup-Andersen [56], the USDA food security 
measure is also advantageous for differentiating between dif-
ferent categories of food insecurity.

Beyond the generic issues on food security definition 
and measurement, conceptualisation of food security 
has been particularly problematic in cash crop produc-
tion contexts. Despite long-term efforts by development 
agencies and governments to promote cash crop produc-
tion as a strategy to improve food security, the literature 
still remains inconclusive on the relationship between 

cash cropping and food security [10, 38, 73]. According 
to Jarzebski et  al. [38], the lack of a clear understand-
ing of the food security impacts of cash crops is due to 
the large diversity of cash crops, and differences in their 
modes of production, production areas, and impact 
mechanisms. On the negative side, several studies have 
shown that cash crops undermine food security by dis-
placing food crops. Empirical evidence from Kenya [44] 
indicates that sugarcane production undermined the 
food security of smallholder farmers by limiting land 
allocation to subsistence vegetable production. Simi-
larly, a growing number of studies (e.g., [18, 21, 30]) are 
pointing to increased food insecurity risks of land con-
version for biofuels. The authors argue that biofuel crops 
displace food crops, and this could compromise the food 
security of rural and urban communities by resulting 
in increased food scarcity and higher food prices. Sev-
eral other authors (e.g., [37, 75]) concur that cash crop-
ping undermine food security by rendering households 
more vulnerable to market conditions for staple foods. 
During the 2001–2003 food price shocks in Malawi for 
instance, Wood et al. [75] observed that children of cash 
crop farmers who were in utero experienced dispropor-
tionately lower nutritional health outcomes compared to 
their food crop farming counterparts. Immink and Alar-
con [37] elaborate that as cash crops displace food crop 
production, household consumption of staple foods from 
own production is reduced, thereby increasing market 
dependency for food. According to Anderman et al. [10], 
cash cropping households are more vulnerable to food 
insecurity because income from cash crops is usually not 
enough to match increasing global and local food prices. 
The authors found that income from cocoa in Ghana 
was not enough to meet household expenditure on food, 
especially as profits were seasonal. The authors maintain 
that cocoa farming limits food access by shifting income 
distribution from continuous flows to lump sums.

On the other hand, a growing body of literature con-
tends that cash crops enhance food security by increas-
ing incomes. Findings from Zimbabwe [59] suggest that 
income gains from cash crops impacted positively on 
household dietary diversity score. Evidence from Ethio-
pia [41] similarly indicates that income gains from coffee 
improved food security, even after controlling for total 
income. The authors expatiate that unlike food crops, 
coffee sales occur almost throughout the year, thereby 
providing a continuous flow of income that enables farm-
ers to smooth consumption during the lean season. Sev-
eral other authors (e.g., [4, 73]) further posit that growing 
cash crops is likely to enhance food security, not only 
by increasing incomes, but also by complementing food 
crop production. Some studies (e.g., [32, 68]) similarly 
indicate positive spillover effects of cotton production 
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on food crop production by enhancing farmers’ access to 
agricultural inputs. This is consistent with findings from 
Zambia [31], where jatropha farmers maintained sta-
ple food production by expanding their cropping areas. 
A similar result was obtained in Malawi, where farmers 
used income from tobacco to pay for additional labour 
for maize production [53].

Following the theory of entitlements [64], this paper 
conceptualises the food security implications of cash 
crop production as a function of socioeconomic assets of 
households. The theory of entitlements considers famine 
(a state of food insecurity) as more of a socioeconomic 
rather than a food availability problem. It postulates that 
food availability alone cannot guarantee access to food 
by all,access to food by individuals and groups depends 
largely on their entitlements, which are classified into 
four: production-based (growing food), trade-based 
(buying food), own-labour (working for food), and inher-
itance/social transfers (gift). Thus, in a given context, 
access to food by individuals or households is dependent 
on self-production, income, purchasing power, labour 
potency, and social support [64]. Accordingly, this study 
theorised that the revival of cocoa farming by subsistence 
farmers in the FSTZ could displace food crops but may 
not necessarily undermine food security, since the deter-
mining factors go beyond self-production.

Based on the literature that cash cropping leads to 
higher income, we hypothesise that cocoa-farming 
households (CFHs) in the FSTZ have higher average 
annual crop income (trade-based entitlement) than non-
cocoa farming households (NCFHs). Such income advan-
tage is expected to give CFHs higher purchasing power, 
better market access to food and ultimately higher food 
security than NCFHs. Similarly, food security is expected 
to increase with cocoa income. Thus, households with 
higher income from cocoa are likely to attain higher 
food security. Higher food security is also anticipated in 
cocoa households that had diversified into cashew, since 
such households combine the income advantage of two 
major cash crops. Thus, cashew is anticipated to comple-
ment the expected positive effect of cocoa farming on 
food security. Differences in crop income (trade-based 
entitlement) is expected to be the primary determinant 
of household food security, considering that CFHs in 
the FSTZ typically cultivate food crops and possess pro-
duction-based entitlements, such as NCFHs. Neverthe-
less, food security is expected to be lower or less likely 
in households that used cocoa to directly displace food 
crops (i.e., undermine their production-based entitle-
ments) compared to those that might have established 
cocoa on non-food crop lands. Maintenance of food 
crop production is expected to augment the income 

and production-based entitlements of CFHs, and hence, 
likely to help explain food security.

Following the empirical literature, the food security of 
CFHs is also expected to be influenced by socioeconomic 
factors besides income. Food security is hypothesised to 
be negatively influenced by household size [9, 61]. How-
ever, it is expected to be positively influenced by the age 
[8, 80], level of education [13, 45, 47, 50, 80] and farm-
ing experience of the household head [8, 52], as well as 
with household agricultural labour size [46]. The sex of 
the household head (being a female) [10, 29], land owner-
ship [9, 28, 50, 58], livestock ownership [35, 47, 50, 74], 
access to extension [3, 19], credit [13, 14, 45] and off-
farm income [23, 54] are also expected to positively influ-
ence the food security of CFHs.

Study area and methodology
Description of the study area
The study took place in the Offinso North District 
(7.39° N, 1.95° W), Mampong Municipal (7.05° N, 1.40° 
W), Techiman North District (7.63° N, 1.91° W) and 
Wenchi Municipal (7.74° N, 2.10° W) in Ghana. Offinso 
North and Mampong are in the Ashanti Region, whereas 
Wenchi and Techiman North are in the Bono East Region 
(Fig.  1). The study was conducted in 12 communities, 
where cocoa farming was actively being revived by sub-
sistence farmers. Three communities were selected from 
each district/municipality. These were Seseko, Sraneso 
No. 2 and Tanokwaem in the Offinso North District; 
Atonsuagya, Adidwan and Abuontem in the Mampong 
Municipal; Asueyi, Aworowa and Krobo in the Techiman 
North District; and Tromeso, Ayigbe and Mallamkrom in 
the Wenchi Municipal.

The study area is largely an area of derived savannah 
between the High Forest Zone (HFZ) to the south and 
the Guinea Savannah Zone to the north, hence the name 
Forest-Savannah Transition Zone. It is an expanding zone 
along the forest fringes, where grassland is continually 
replacing forest [24]. The climate and soil are suitable for 
crops grown in both the forest and savannah zones. Crop 
farming is, therefore, the predominant source of liveli-
hood in the area.

Sampling technique
A multi-stage sampling technique was used to select 
regions, districts, communities and households for data 
collection. The first stage involved purposively select-
ing two administrative regions (Ashanti and Bono 
East). These regions were selected because of consid-
erable efforts being made by farmers to revive cocoa 
production in the forest-savannah transitional areas of 
both regions. At the second stage, a list of administra-
tive districts in the FSTZ of both regions, where cocoa 
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farming was being revived was obtained from the Cocoa 
Health and Extension Division (CHED). Two districts 
were randomly selected from each region. The Offinso 
North District and Mampong Municipal were selected 
from the Ashanti Region; and the Techiman North Dis-
trict and Wenchi Municipal from the Bono East Region 
(Fig.  1). At the third stage, a list of communities in the 
selected districts, where cocoa farming was actively being 
revived was obtained from CHED, following which three 

communities were randomly selected from each district, 
making a total of 12 communities.

The final stage was a random selection of households 
in each of the 12 communities. A list of compounds in 
each of the communities was obtained from a team of 
community leaders (chiefs, assemblymen, unit com-
mittee members, chief farmers and executives of local 
farmers’ association). Thirty-four compounds were ran-
domly selected per community. In selected compounds 

Fig. 1  Regional and agroecological map of Ghana showing the study districts and municipalities ( adapted from [57])
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which had only one farming household, that household 
was automatically selected. However, in the case of com-
pounds which had multiple farming households, only one 
household was randomly selected. A total of 408 house-
holds were, therefore, selected. This sample size was 
above a minimum of 384 derived from Cochran’s [20] 
sample size formula for a large population. The house-
hold was chosen as the unit of analyses because risk 
management strategies start with decisions at the farm 
and household levels [51]. A household in this study is 
defined as ‘a group of people who own the same produc-
tive resources, live together and feed from the same pot’ 
([78]:129). That occasionally consisted of just one person.

Methods of data collection
The main tool for data collection was a structured ques-
tionnaire (Appendix 1) administered to 408 household 
heads. Household heads were targeted because they were 
generally the primary decision makers at the household 
level in the study area. The questionnaire was used to col-
lect data on the demographic characteristics of house-
hold heads, households’ crop choice decisions on cocoa 
and cashew, livelihood assets, income from cocoa, gross 
annual crop income, and food security status. Open-
ended questions were incorporated to allow respondents 
to provide additional information. Gross annual crop 
income (GACI) was estimated by obtaining the quan-
tities of cocoa, cashew and food crops sold in the last 
12 months (2016/17), and using the average price per unit 
to estimate income from each crop. As justified in “Cash 
crops and food security” section, household food security 
was measured using the USDA Food Security Core Mod-
ule. The USDA module measures food security on a scale 
of 0.0 to 9.3, on which higher scores represent lower food 
security (i.e., higher food insecurity). A score of 0.0–2.2 
categorically means ‘food secure’, while scores above 2.2 
represent various categories of food insecurity (Table 1).

The food sources and self-reported trends in food pro-
duction in the last 10 years (2007–2017) were also inves-
tigated, and compared between cocoa and non-cocoa 
households. Ten years was used because the revival of 
cocoa farming in the study communities (as reported by 
the executives of local cocoa farmers’ associations during 
reconnaissance visits) generally began around 2006/2007. 
Data collection lasted for 6 months; from March 2017 to 
September 2017.

Data analyses
Data was analysed using IBM SPSS software (v.20). Dif-
ferences in mean food security score and annual crop 
income between cocoa and non-cocoa households were 
assessed using Mann–Whitney U test (p < 0.05). Multiple 

regression was used to estimate the determinants of food 
security in CFHs, taking the necessary data requirements 
into account. The model was specified as follows:

where β0 is the intercept (also known as the constant), 
β1 to β16 are the slope parameters (also referred to as the 
slope coefficients) for the respective independent vari-
ables, and ε represents the sample residuals or errors. 
SECURITY was the outcome variable representing the 
food security of cocoa households as estimated using 
the USDA Food Security Core Module. It was a continu-
ous variable which ranged from 0.0 to 9.3 in decreas-
ing order of food insecurity. Thus, a negative change in 
the outcome variable would indicate an increase in food 
security. The explanatory variables were socioeconomic 
factors drawn from the literature (“Cash crops and food 
security” section). SEX was a dichotomous variable that 
took a value of 1 if the household head was a male; 0 if 
female. AGE was a continuous variable representing the 
age of the household head in years. EDU was a binary 
variable which denotes formal education of the house-
hold head: 1 if completed at least primary education; 0 
if otherwise. A minimum of primary qualification was 
used as a benchmark because according to the Interna-
tional Standards Classification of Education [69], primary 
education establishes a solid foundation for learning and 
understanding core areas of knowledge.

FEX represents farming experience of the household 
head, i.e., number of years the household head has been 
farming in general. COEX denotes number of years 
the household head has been farming cocoa. SIZE was 
household size measured as a continuous variable. LAB 
was also a continuous variable representing number of 
household members that provided farm labour. LAND 

(1)

SECURITY =β0 + β1(SEX)+ β2(AGE)+ β3(EDU)

+ β4(FEX)+ β5(COEX)+ β6(SIZE)

+ β7(LAB)+ B8(LAND)+ β9(LIVE)

+ β10(GACI)+ β11(CINC)+ β12(OFF)

+ β13(EXT )+ β14(CRED)+ β15(CASHEW )

+ β16(DISP)+ ǫ

Table 1  Numeric and categorical measures of food security 
based on the USDA food security core module

Range of food security Categorical food security status

0.0–2.2 Food Secure

2.4–4.4 Food Insecure Without Hunger

4.7–6.4 Food Insecure Without Hunger, Moderate

6.6–9.3 Food Insecure Without Hunger, Severe
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was a continuous variable on the number of separate 
farmlands owned by a household. LIVE represents live-
stock ownership measured as a binary variable. It took 
a value of 1 if any household member owned livestock, 
and 0 if none. CINC represents gross annual income 
from cocoa, while GACI donates gross household income 
from cocoa, cashew and food crops in the last 12 months 
(2016/17) measured in thousands of Ghana Cedis. OFF 
took a value of 1 if a household had off-farm income; 0 
if otherwise. EXT was a binary variable representing 
access to extension in the last 12  months (2016/17). It 
was coded 1 if any and 0 if none. CASHEW took a value 
of 1 if a CFH had diversified into cashew; 0 if otherwise. 
DISP was a dichotomous variable denoting displacement 
of food crops by cocoa in the last 20 years (1997–2017). 
A timeframe of 20 years was used because according to 
executives of local cocoa farmers’ association, there were 
few attempts to revive cocoa farming in the late 90  s 
before the revival gained momentum around 2006/2007. 
DISP assumed a value of 1 if a household established 
cocoa on land that was being used to grow food crops; 0 
if otherwise. CRED was coded 1 if any household mem-
ber had accessed cash or input credit in the last 3 years 
(2014–2017); and 0 if otherwise. Three years was used 
as the timeframe because it takes about 3  years for the 
hybrid cocoa variety commonly grown in the study area 
to mature, and for that matter, for any credit accessed to 
affect returns from cocoa.

The multiple regression model estimated how each of 
the independent variables influenced the food security 

scores of CFHs. In addition, multinomial logistic regres-
sion was used to assess the influence of the above inde-
pendent variables on the different categories of food 
security (Table 1) in CFHs. The food secure category was 
used as the reference category.

Results
Effects of cocoa farming on household food security 
and crop income
Food insecurity was highly prevalent regardless of the 
cocoa farming status of households. Approximately 64% 
of the 408 households were food insecure and fell into dif-
ferent categories of food insecurity: food insecure without 
hunger (17.40%), food insecure with hunger (moderate) 
(27.70%) and food insecure with hunger (severe) (18.90%). 
Findings suggest that cocoa farming had a positive effect on 
household food security. Food insecurity was less prevalent 
in CFHs (57.50%) compared to NCFHs (73.21%) (Fig.  2). 
Thus, a higher proportion of CFHs (42.50%) were food 
secure compared to NCFHs (26.79%). Overall, only 36.03% 
of households were food secure, of which the vast majority 
(69.39%) were CFHs.

In addition, CFHs recorded lower food insecurity 
scores (FISs) than NCFHs on the USDA scale. The mean 
FIS of CFHs was 3.18 (± 0.18) compared to 4.12 (± 0.21) 
for NCFHs. The FISs were not normally distributed, as 
indicated by Shapiro–Wilk’s test (p > 0.05) and normal 
Q–Q plots. Mann–Whitney U test (a non-parametric 
test) was, therefore, used to assess the difference in scores 
observed. The distributions of the scores for both groups 

Fig. 2  Food security status of cocoa vs. non-cocoa farming households in the Forest-Savannah Transition Zone of Ghana (n = 408)
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were similarly shaped as determined by a visual inspec-
tion. The median was, hence, used as a measure of central 
tendency. CFHs had significantly lower median FIS (3.40) 
than NCFHs (5.10), U = 16,233, z = − 3.394, p = 0.001.

Similarly, a positive relationship was observed between 
cocoa farming and the gross annual crop income (GACI) 
of farming households. The mean GACI of all the house-
holds was GHS 6758.56 ± 480.73. Nineteen households 
(4.66%) were excluded from the analyses because they 
were unable to estimate their GACI. The average GACI 
reported by CFHs was GHS 8586.91 ± 712.08, which 
was about 2.2 times greater than that of NCFHs (GHS 
3907.76 ± 442.40). The income data was not normally dis-
tributed, as determined by Shapiro–Wilk’s test (p > 0.05) 
and normal Q–Q plots. The income difference observed 
was assessed using Mann–Whitney U test. The distri-
butions of the income data were similar as determined 
by a visual inspection. Median GACI for CFHs (GHS 
5113) was significantly higher than NCFHs (GHS 2100), 
U = 10,417, z = − 7.020, p = 0.000000. Cocoa income 
was controlled for to rule out the influence of other cash 
crops on the higher GACI of CFHs. Median GACI of 
CFHs with no income from cocoa was GHS 2822, which 
was not significantly different from that of NCFHs (GHS 
2100), U = 2918, z = − 1.072, p = 0.284 (Fig. 3). Thus, the 
higher GACI of CFHs was to some extent, influenced by 
income from cocoa.

Effect of income on the food security of cocoa households
Two categories of income are analysed in this section: 
gross income from cocoa alone and aggregated income 
from cocoa, cashew and food crops. Income from cocoa 
alone accounted for 38.06% of GACI and was noted by 
some CFHs to have enhanced their ability to purchase 
high-quality food products from the market. Some CFHs 
also expressed increased ability to save money to sustain 
consumption during the lean season, which was indi-
cated to last from March to July. Although the majority 
of farming households (69.85%) reported food shortage 
during the lean season, a lower the proportion of CFHs 
(69.08%) did so compared to NCFHs (80.95%). Despite 
the positive observations made by farmers, results from 
the multiple regression model (“Determinants of food 
security in cocoa farming households: assessing the 
influence of socioeconomic factors and crop diversifica-
tion” section) showed that income from cocoa alone was 
not high enough to positively influence food security 
(P = 0.842). However, the model showed that GACI, i.e., 
income from cocoa, cashew and food crops positively 
influenced the food security of CFHs (P = 0.0042). A 
line graph was used to examine the relationship between 
the GACI and food security status of CFHs (Fig. 4). The 
graph corroborates that the transition from food inse-
curity to food security in cocoa households was posi-
tively related to GACI. The graph further depicts that for 

Fig. 3  Median crop income based on cocoa income status of farming households in the Forest-Savannah Transition Zone of Ghana (n = 408)
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food insecure CFHs to transition to food security, their 
mean GACI had to increase from GHS 6798.32 to GHS 
11,037.29, i.e., increase by a margin of 62.35%.

Complementarities between cash crops and food crop 
production
(i) Between cocoa and food crops

All the CFHs were into food crop production. Findings 
indicate complementary effect of income from food crop 
production in enhancing the GACI of CFHs over that of 
NCFHs. The average household income from cocoa alone 
was GHC 3605.93 ± 348.10, which was less than the 
GACI of NCFHs (GHS 3907.76 ± 442.40). However, the 
GACI of CFHs increased to GHC 5840.72 ± 522.51, i.e., 
exceeded that of NCFHs when income from food crops 
was considered. On the other hand, income from cocoa 
was also linked to expansion in food crop production. 
Beyond the standard practice of intercropping cocoa and 
food crops in the first 3 years, some households indicated 
to have used income from cocoa to buy separate lands for 
food crops and to expand existing food crop farms. One 
farmer narrated: “I own four farms; one cocoa farm and 
three food crop farms, and I normally use the money I get 
from cocoa to expand and maintain the food crop farms”. 
Some CFHs also reported to have used the returns 
from cocoa to develop their fallow lands into food crop 
farms. Consequently, a comparative analysis of the domi-
nant sources of staple foods of the various households 
(Fig. 5) indicated that the vast majority of CFHs (85.42%) 
depended mainly on self-produced food; a percentage 

which exceeded that of NCFHs (73.81%). On the other 
hand, a greater proportion of NCFHs (18.45%) cited the 
market as their main source of staple foods compared to 
CFHs (8.75%).

Following the argument that cash crops undermine 
food security by displacing food crops (“Introduction” 
section), self-reported trends in household food produc-
tion in the last 10  years (2007–2017) were also exam-
ined and compared between CFHs and NCFHs (Fig. 6). 
Although most of the households (69.12%) indicated a 
downward trend in food production, a lower propor-
tion of CFHs (65%) did so compared to NCFHs (75%). 
A greater percentage of CFHs (27.50%) also reported 
increasing food production compared to NCFHs 
(14.88%).

In addition, major reasons underlying the downward 
trend in food production were examined and the per-
ceived contribution of cocoa farming was ascertained. 
Fourteen reasons were cited by farmers for declining 
food production (Fig. 7). The main reason indicated was 
drought (60.99%), followed by lack of money (14.18%) 
and declining soil fertility (8.87%). Only 3.60%, 1.10%, and 
2.50% cited cocoa, cashew, and both cocoa and cashew, 
respectively, as the causes of declining food production.

(ii) Between Cocoa and Cashew
Some CFHs reported to have invested income from 

cocoa in cashew production. The majority of CFHs 
(59.17%) had, therefore, diversified into cashew farm-
ing, compared to only 29.76% of NCFHs. Findings also 
indicate complementarities between cocoa and cashew 

Fig. 4  Relationship between the food security and annual crop income of cocoa households in the Forest-Savannah Transition Zone of Ghana 
(n = 240)
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Fig. 5  Dominant sources of staple foods of farming households in the Forest-Savannah Transition Zone of Ghana (n = 408)

Fig. 6  Trends in food production in the last 10 years (2007–2017) as reported by farming households in the Forest-Savannah Transition Zone of 
Ghana (n = 408)
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in enhancing the GACI and trade-based entitlements of 
CFHs. CFHs that had diversified into cashew reported 
higher mean GACI (GHS 8372.91 ± 943.70) compared 
to those not farming cashew (GHS 5840.72 ± 522.51). 
Median GACI of CFHs cultivating cashew (GHS 
5775.00) was also significantly higher than that of those 
not farming cashew (GHS 3000), U = 22,504, z = − 4.710, 
p = 0.000. Returns from cashew, according to farmers, 
also ensured a continuous flow of income, which helped 
to sustain consumption during the lean season. Farmers 
observed that the harvest time for cashew (January–May) 
began at the end of the peak season for cocoa (October–
January) and coincided with the lean season for staple 
foods (March–July).

(iii) The intersecting role of land access
Land access was noted to play a major role in cocoa 

farmers’ ability to diversify into cashew and expand food 
crop production. Generally, CFHs reported better access 
to land than their non-cocoa counterparts. The majority 
of CFHs (approximately 75%) owned farmland compared 

to only 27.38% of NCFHs. Nearly half of CFHs (49.17%) 
also owned fallow lands compared to 13.10% of NCFHs. 
A number of CFHs (37.90%), therefore, indicated to have 
established cocoa on fallow lands rather than by displac-
ing food crops. Fallow land was customarily considered 
as land surplus and an indicator of sufficient land access 
in the study area. Most CFHs (67.91%) also owned mul-
tiple (separate) farmlands, which ranged from two to 
eleven. CFHs owned an average of 2.61 separate farm-
lands, which greatly exceeded that of NCFHs (0.60). The 
multiple regression model (“Determinants of food secu-
rity in cocoa farming households: assessing the influence 
of socioeconomic factors and crop diversification” sec-
tion) corroborates that the number of separate parcels of 
farmland owned increased the of food security of CFHs 
(P = 0.073). For every unit increase in the number of sep-
arate farmlands owned by a cocoa household, food secu-
rity increased by − 0.162 (“Determinants of food security 
in cocoa farming households: assessing the influence of 
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socioeconomic factors and crop diversification” section). 
Some NCFHs, however, criticised that in an attempt to 
cash in on cocoa, some landowners had started taking 
away lands from tenant food crop farmers to grow more 
cocoa. Approximately 22% of cocoa household heads 
confirmed that their cocoa farmlands used to be rented 
by tenant food crop farmers who were displaced follow-
ing the decision to grow cocoa. Nevertheless, farmers did 

not generally associate cocoa farming with declining food 
production.

Determinants of food security in cocoa farming 
households: assessing the influence of socioeconomic 
factors and crop diversification
The preceding sections have highlighted positive rela-
tionships between cocoa farming and various aspects of 

Table 2  Descriptive statistics of the determinants of food security in cocoa households in the Forest-Savannah Transition Zone of 
Ghana (n = 236) 

The model automatically excluded four households from the analyses because they were unable to estimate their total crop or cocoa income.
a The estimate incorporated households with no income from cocoa. The figure is therefore lower than the average figure obtained from households who were 
earning from cocoa

Categorical variables Number of respondents (n) %

Sex of the Household Head

 Male 208 88.14

 Female 28 11.86

Education Level of the Household Head

 Completed at least primary education 171 72.46

 Did not complete primary education 65 27.54

Livestock ownership

 Yes 170 72.03

 No 66 27.97

Access to off-farm income

 Yes 127 53.81

 No 109 46.19

Access to extension in the last 12 months

 Yes 176 74.56

 No 60 25.44

Access to cash or input credit in the last 3 years

 Yes 43 18.22

 No 193 81.78

Farming cashew

 Yes 140 59.32

 No 96 40.68

Displacement of food crops using cocoa

 Yes 147 62.29

 No 89 37.71

Continuous variables Mean ± SD

Age of the household head (years) 53.85 ± 12.85

Farming experience of the household head (years) 24.97 ± 13.18

Cocoa farming experience of the household head (years) 9.79 ± 7.28

Household size 7.01 ± 3.46

Number of separate farmlands owned 2.62 ± 2.20

Household labour size 3.21 ± 1.96

Household gross annual crop income in thousands of Ghana Cedis 8.60 ± 10.98

Household gross annual income from cocoa in thousands of Ghana Cedisa 3.03 ± 4.68



Page 13 of 21Hashmiu et al. Agriculture & Food Security           (2022) 11:12 	

food security. The present section uses multiple regres-
sion to estimate the influence of socioeconomic fac-
tors and crop diversification on the food security scores 
of CFHs. Descriptive statistics of independent variables 
included in the model are presented in Table 2.

The assumption of linearity was met as assessed by partial 
regression plots and a plot of studentised residuals against 
the unstandardized predicted values. A visual inspection of 
the plot of studentised residuals against the unstandardized 
predicted values further showed that there was homosce-
dasticity. Durbin–Watson statistic of 1.831 was obtained, 
suggesting independence of observations. There was no 
multicollinearity. The highest variance inflation factor was 
2.07. All the studentised deleted residuals were below ± 2.5, 
indicating that there were no outliers. No highly influential 
points were detected as the highest value for Cook’s dis-
tance was 0.232. The requirement of normality was met, as 
assessed by a Normal P–P Plot of the Standardized residuals. 

The multiple regression results, as well as the goodness of fit 
and model performance statistics are summarised in Table 3.

The fitted model significantly predicted the food secu-
rity of CFHs, F(16, 95) = 3.364, p < 0.0005, adjusted 
R2 = 0.139. Four out of the 16 predictor variables were 
statistically significant. These were cashew farm-
ing (p = 0.000), education level of the household head 
(p = 0.023), gross annual income from cocoa, cashew 
and food crops (p = 0.042) and number of separate 
farmlands owned (p = 0.073). The most influential fac-
tor was diversification into cashew (standardised coeffi-
cient = − 0.283). Households farming cashew alongside 
cocoa had food security − 1.569 greater than those farm-
ing only cocoa. Food security was also − 0.965 greater in 
cocoa households headed by people with primary school 
qualification and above, compared to those headed by 
people without formal education. For every unit (GHS 
1000) increase in GACI, the food security of CFHs also 

Table 3  Multiple logistic regression results on the determinants of food security scores in cocoa households in the Forest-Savannah 
Transition Zone of Ghana (n = 236)

*Significant at 10%, **Significant at 5%, ***Significant at 0.010%

Explanatory variables Unstandardised Standardised 95% CI_B

Coefficients (B)  S.E_B Coefficients Sig Upper  Lower

SEX 0.34 0.546 0.04 0.534 − 0.735 1.415

AGE − 0.013 0.018 − 0.063 0.463 − 0.049 0.022

EDU − 0.965** 0.42 − 0.158** 0.023 − 1.794 − 0.137

FEX − 0.007 0.018 − 0.033 0.703 − 0.042 0.029

COEX 0.019 0.028 0.051 0.496 − 0.036 0.075

SIZE − 0.054 0.055 − 0.068 0.329 − 0.162 0.055

LAB 0.099 0.099 0.071 0.318 − 0.096 0.294

LAND − 0.162* 0.09 − 0.131* 0.073 − 0.338 0.015

LIVE − 0.569 0.394 − 0.094 0.15 − 1.345 0.207

GACI − 0.038** 0.019 − 0.153** 0.042 − 0.075 − 0.001

CINC 0.009 0.044 0.015 0.842 − 0.079 0.096

OFF 0.213 0.372 0.039 0.567 − 0.52 0.947

EXT 0.162 0.397 0.026 0.683 − 0.62 0.945

CRED 0.242 0.438 0.034 0.58 − 0.62 1.105

CASHEW − 1.569*** 0.381 − 0.283*** 0 − 2.32 − 0.817

DISP − 0.439 0.379 − 0.078 0.248 − 1.185 0.307

Constant 6.402 1.128 0 4.178 8.625

Goodness of Fit and Model Performance Statistics

Number of Observations 236

Durbin-Watson Statistic 1.831

Multiple Correlation Coefficient 0.444

R2 0.197

Adjusted R2 0.139

Statistical Significance 0.000026
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increased marginally by − 0.038. In terms of land own-
ership, a unit increase in the number of separate farm-
lands owned by a household increased the food security 
of CFHs by − 0.162, but this result was only significant 
at 10% alpha level. The negative sign of the coefficients 
were because lower scores rather represent higher food 
security on the USDA scale. The remaining variables (sex, 
age, farming and cocoa farming experiences, household 
size, labour size, cocoa income, livestock ownership, dis-
placement of food crops by cocoa, and access to off-farm 
income, extension and credit) did not influence the food 
security of CFHs.

The determinants of different categories of food secu-
rity in CFHs were also assessed using multinomial logistic 
regression. The multinomial model significantly predicted 
all the four categories of food security (Likelihood Ratio Chi-
square = 80.631, p = 0.002) and explained 31.30% of the vari-
ation in food security categories (Pseudo R2 = 0.313). Six out 
of the 16 explanatory variables were statistically significant. 
These comprise of all the four significant predictors of food 

security scores in the multiple regression model (number of 
parcels of farmland owned, gross annual income from cocoa, 
cashew and food crops, education level of the household 
head, and cashew farming), and two additional variables, 
i.e., livestock farming and displacement of food crops using 
cocoa (Table 4).

For every unit increase in the number of parcels of farm-
land owned by a household, the odds of a CFH becoming 
food insecure without hunger compared to food secure 
decreased by 0.233 (p = 0.03). Similarly, for every unit (GHS 
1000) increase in GACI, the odds of food insecure with 
hunger (moderate) and food insecure with hunger (severe) 
decreased by 0.084 (p = 0.012) and 0.055 (p = 0.088), 
respectively. Households headed by people with no formal 
education also had 3.056 (p = 0.005) and 3.430 times higher 
odds (p = 0.006) of becoming food insecure without hun-
ger and food insecure with hunger (severe), respectively. 
Likewise, households without livestock ownership had 
1.586 (p = 0.048) and 1.145 times higher odds (p = 0.073) of 
becoming food insecure without hunger and food insecure 

Table 4  Multinomial logistic regression results on the determinants of food security in cocoa households in the Forest-Savannah 
Transition Zone of Ghana (n = 236)

a Reference category is food secure *Significant at 10%, **Significant at 5%, ***Significant at 1%, ****Significant at 0.5%

Explanatory 
Variables

Outcome Variable: Household Food Security Statusa

Food Insecure Without Hunger Food Insecure With Hunger, Moderate Food Insecure With Hunger, Severe

β Exp(β) Sig β Exp(β) Sig β Exp(β) Sig

AGE − 0.003 0.997 0.893 − 0.013 0.988 0.515 − 0.026 0.974 0.266

FEX − 0.008 0.992 0.727 0.002 1.002 0.918 0.016 1.016 0.494

COEX 0.022 1.023 0.524 − 0.005 0.995 0.877 0.008 1.008 0.817

SIZE − 0.023 0.977 0.727 − 0.003 0.997 0.955 − 0.026 0.974 0.741

LAB 0.062 1.064 0.613 0.078 1.082 0.488 0.202 1.224 0.115

LAND − 0.266** 0.767 0.030 − 0.103 0.902 0.337 − 0.159 0.853 0.243

GACI − 0.012 0.988 0.639 − 0.087** 0.916 0.012 − 0.056* 0.945 0.088

CINC − 0.021 0.979 0.718 0.044 1.045 0.462 0.022 1.022 0.703

SEX − 0.381 0.683 0.560 − 0.356 0.701 0.541 − 0.808 0.446 0.271

EDU 1.4*** 4.056 0.005 0.280 1.322 0.569 1.488*** 4.430 0.006

LIVE 0.950** 2.586 0.048 0.763* 2.145 0.073 0.108 1.114 0.843

OFF − 0.429 0.651 0.352 − 0.423 0.655 0.298 0.010 1.010 0.984

EXT − 0.074 0.928 0.880 0.369 1.447 0.373 − 0.306 0.737 0.564

CRED − 0.160 0.853 0.767 − 0.052 0.950 0.912 − 0.034 0.967 0.953

CASHEW 0.691 1.996 0.149 1.209**** 3.349 0.004 1.656**** 5.241 0.001

DISP 0.307 0.736 0.555 0.394 1.482 0.335 0.989** 2.689 0.044

Goodness of Fit and Model Performance Statistics

Number of Observations 236

− 2 Log Likelihood 532.977

Likelihood Ratio (LR) Chi-square 80.631****

Nagelkerke (Pseudo) R2 0.313
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with hunger (moderate), respectively, compared to those 
that owned livestock. Interestingly, households that estab-
lished cocoa on non-food crop lands such as fallow lands 
had 1.689 times higher odds (p = 0.044) of becoming food 
insecure with hunger (severe) compared to those that used 
cocoa to displace food crops. As in the multiple regression 
model, cashew farming was also the most significant pre-
dictor of food security categories in the multinomial model. 
CFHs that had not diversified into cashew farming had 
2.349 (p = 0.004) and 4.241 times higher odds (p = 0.001) of 
becoming food insecure with hunger (moderate) and food 
insecure with hunger (severe), respectively.

Discussion
The food security implications of cash crop production 
have been extensively debated in research and policy cir-
cles [38, 73]. This paper contributes to the literature by 
highlighting the significance of crop diversification and 
assets in understanding the relationship between cash 
cropping and household food security. Since the FSTZ 
is the “breadbasket” of Ghana [55], understanding the 
food security implications of cash crop farming in the 
zone could be of significance to food security policies at 
the national level. At the global level, the paper reaffirms 
the importance of secured land access and income as rec-
ognised by the second Sustainable Development Goal of 
achieving zero hunger by 2030 [70].

The significantly higher crop income and food security 
of cocoa households are consistent with the literature that 
cash crops enhance household food security by increasing 
incomes [4, 41, 68, 73]. Although cash income from cocoa 
enabled households to purchase food as observed by Hirons 
et al. [36] in the HFZ of Ghana, the food security advan-
tage of CFHs observed in this study was not directly due 
to income from cocoa as hypothesised. The multiple and 
multinomial regression results further confirm that income 
from cocoa alone was not sufficient enough to positively 
influence food security. That was probably because returns 
from cocoa were seasonal [10] and yields were much lower 
in the FSTZ compared to the HFZ [2]. The food security 
advantage observed was partly because income from cocoa 
translated into higher annual crop income by enhancing 
the financial ability of farmers’ to diversify into cashew and 
expand food crop production. Abdulai et  al. [2] accentu-
ate that CFHs in the FSTZ earn only 50% of their annual 
income from cocoa and 30% from other crops, and typi-
cally rely on crop diversification to compensate for the low 
yield of cocoa in the zone. Thus, contrary to empirical evi-
dence from the HFZ that cocoa farming limits food access 
by shifting income distribution from continuous flows to 
lump sums [10], CFHs in the FSTZ generally experienced 
a continuous flow of income from cocoa, food crops, and 
cashew. This enhanced consumption smoothing during the 

lean season. Findings are, therefore, consistent with empiri-
cal evidence that crop diversification enhances crop income 
[15] and food security [6, 45]. Findings are also supported 
by the literature that cash crops can complement food crop 
production [4, 66].

Although the food insecurity of cocoa farmers in Ghana 
has largely been blamed on land scarcity for food crops 
[11], in the context of the FSTZ, cocoa farmers reported 
sufficient access to land and generally used returns from 
cocoa to expand food crop production. Sufficient access 
to land and allocating a portion of land for staple food 
crop production are, therefore, essential for safeguard-
ing the food security of cash crop households [59, 67]. 
The positive relationship between cocoa and food crop 
production observed is akin to Zambia, where jatropha 
farmers maintained staple food production by expanding 
their cropping areas [31]. A similar result was obtained in 
Malawi, where farmers used income from tobacco to pay 
for additional labour for maize production [53]. Thus, in 
a context of sufficient land access, cash cropping is likely 
to lead to income gains that may enhance the production-
based entitlements of subsistence households. Conse-
quently, CFHs depended on self-produced food even to a 
greater extent than NCFHs, contrary to previous findings 
[10] that cocoa farming exposes farmers to higher market 
risk for staple foods. Besides, the downward trend in food 
production was mainly blamed on unfavourable climate 
and was cited by a higher proportion of NCFHs compared 
to CFHs. The argument that cash crops undermine food 
crop production is, therefore, generally not supported in 
the context of reviving cocoa farming in the FSTZ.

The multiple and multinomial regression results fur-
ther imply that the positive relationship observed between 
cocoa farming and household food security goes beyond 
crop income; diversification into cashew, displacement of 
food crops with cocoa, and socioeconomic factors such as 
land ownership, livestock ownership, and formal education 
are additional determining factors. The positive influence of 
education is consistent with the literature that formal educa-
tion of the household head enhances food security [1, 8, 13, 
45, 47, 50, 80]. Given that primary education forms the foun-
dations of learning and understanding [69], educated house-
hold heads probably had greater capacity to understand and 
apply essential information [11, 65] for improved productiv-
ity. The positive finding on land ownership also agrees with 
previous studies [9, 38, 58]. It is further justified by empiri-
cal evidence that land tenure security promotes adoption of 
sustainable agricultural practices [49, 60], which can trans-
late into improved productivity [48] and food security [50]. 
Another plausible reason is that multiplicity of farmlands 
allowed households to allocate separate lands to cocoa farm-
ing without undermining their production-based entitle-
ments. However, the proportion of land allocated to cocoa 
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has been shown to influence food security negatively [10], 
but that could not be examined due to lack of reliable data on 
land size. For the same reason, land size was not also factored 
into our analyses despite empirical evidence that increasing 
land size influences household food security positively [8, 50]

The positive influence of GACI on food security observed 
in this study was probably because higher income trans-
lated into greater purchasing power for better quality diet 
[7], apart from granting CFHs more financial resources to 
expand food crop production. This result is also backed 
by empirical evidence that household income increases 
food security [1, 42, 47]. Our study is, however, limited to 
crop income due to lack of reliable data on total household 
income. GACI is still a good indicator of income, consider-
ing that crops contribute about 80% of the household income 
of cocoa farmers in the study area [2]. The small regression 
coefficients, however, suggest that the influence of GACI was 
marginal. A very high amount may be required if households 
are to rely solely on crop income to enhance food security. 
As noted earlier, the highly significant result on cashew 
farming was because farming both cashew and cocoa prob-
ably resulted in higher and a continuous flow of crop income, 
thereby enabling households to smoothing consumption, 
especially during the lean season. This is similar to the case 
of coffee in Ethiopia [41], where a continuous flow of income 
enhanced food security by enabling farmers to sustain con-
sumption during the lean season.

While livestock ownership and displacement of food crops 
by cocoa did not significantly influence the food security 
scores of CFHs in the multiple regression model, they signifi-
cantly predicted various categories of food insecurity in the 
multinomial model. The positive influence of lack of livestock 
ownership on food insecurity is supported by empirical evi-
dence that livestock improves the nutritional outcomes and 
food security of households [50, 74]. Several other authors 
corroborate that livestock improves dietary diversity [26, 
39] serves as saving and capital investment in areas of lim-
ited financial services [27] and provides additional income to 
enhance the purchasing power of households [50]. Accord-
ingly, livestock production was prioritised by the Ghana 
Climate-Smart Agriculture and Food Security Action Plan 
(2015–2020) as a climate-smart and food security strategy 
for the FSTZ [22]. Contrary to our hypothesis, the multino-
mial model further implies that households that used cocoa 
to directly displace food crops (DHs) were rather less likely 
to experience food insecurity compared to households that 
established cocoa on non-food croplands (NDHs). While 
this finding may seem counterintuitive, it appears the prac-
tice of using cocoa to directly displace food crops in the study 
area is an indication of better access to land and self-pro-
duced food at the household level, and hence, less associated 
with household food insecurity. The survey data corrobo-
rates that the average number of farmlands owned by DHs 

(2.77 ± 2.33) was above the average for all cocoa households 
(2.61 ± 2.21), while that of NDHs (2.35 ± 1.98) was below 
the average. In addition, 34.23% of DHs reported an upward 
trend in food production in the last 10 years (2007–2017); 
a percentage which exceeds that of all cocoa households 
(27.50%) and NDHs (16.48%). For the same period, the vast 
majority of NDHs (76.92%) reported a downward trend in 
food production but a lower proportion of DHs (57.72%) did 
so. Thus, in the context of sufficient access to land and self-
produced food, using cash crops to displace food crops could 
probably lower food insecurity risks by enhancing opti-
mum balance between production-based and trade-based 
entitlements.

Conclusions
Findings indicate positive relationships between the revival 
of cocoa farming, household crop income and food secu-
rity, due to complementarities between cocoa, food crop and 
cashew production. However, income from cocoa alone is 
not high enough and widely distributed to guarantee food 
security. Reinvesting the returns from cocoa in cashew and 
food crops minimises market dependency for food staples, 
enhances annual crop income, ensures a continuous flow of 
income, and, therefore, seems to be a more reliable pathway 
to enhancing food security than merely depending on the 
income to buy food. This implies that a complete transition 
from food crops to cocoa could be detrimental to household 
food security. A semi-subsistence system that ensures opti-
mum combination of cash and food crops is, therefore, rec-
ommended, but this may require sufficient access to land.

The positive relationship between cocoa farming and food 
security goes beyond annual crop income; diversification 
into cashew, displacement of food crops with cocoa, and 
socioeconomic factors such as land ownership, livestock 
ownership, and formal education are additional determin-
ing factors. This highlights the need for a context-specific 
approach in resolving the age-old debate on cash crops and 
food security. Based on the findings, it would be pragmatic 
to mainstream crop diversification (cashew and food crops) 
and livestock farming into food security interventions for 
subsistence households transitioning towards cocoa farm-
ing. There may also be some merit in incorporating adult 
education and land acquisition grants into food security poli-
cies and programmes for vulnerable households. In the long 
term, sponsoring a household to buy at least one farmland 
(of locally appropriate size) and the household head to com-
plete a minimum of primary education (or acquire an equiv-
alent level of literacy) could enhance the food security of 
vulnerable CFHs. Additional research is, however, needed on 
how land size and the proportion of land allocated to cocoa, 
cashew and food crops may influence the income and food 
security of CFHs.
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Appendix 1. Questionnaire

Informed Consent
My name is_________________________________________. I invite you to respond to a survey on cash 
crops and food security in this area. Whatever information you provide would be treated as confidential and 
you would not be named in any report. The survey is estimated to last for less than one hour. Do you 
voluntarily agree to response to this survey? Yes [     ]     No [     ] 

SECTION A. PERSONAL DATA OF HOUSEHOLD HEAD
I would begin by asking about the head of your household. By household, I mean you and all the people 
(including children if any) with whom you eat from the same pot; share the same accommodation and other 
resources like money, land and equipment.

(1) Name of household head? ..................................................................................................... 
(2) Sex of household head: 1. Male [    ]       2. Female [    ]       
(3) Age of household head: ________Years
(4) Highest level of academic schooling completed by household head:                                                             

1. None [  ]    2. Primary [  ]    3. JHS/Form4 [  ]   4. SHS/O or A Level [  ]    5. Tertiary [  ]
(5) Number of years household head has been engaged in farming:  _______
(6) Number of years household head has been farming cocoa______ (Put zero if none)

SECTION B. CROP FARMING STRATEGIES
I would now like to ask you about the crop farming strategies of your household.

(1) Is your household engaged in cocoa farming in this area?   1. Yes [   ]       2. No [    ] 
(2) If yes, what was the land-use type of the land(s) before using it for cocoa (tick all that apply)?  1. Food 
cropland [   ]     2. Fallow land [   ]      3. Secondary forest [   ]       4. Tree plantation [  ]                         
(3) Was any of the cocoa farms established on food cropland in the last 20 years (1997-2017)?

1. Yes [    ]    2. No [     ]
(4) If farming cocoa, was some or all of the land (currently used for cocoa) previously rented out to food crop 
farmers?    1. Yes[   ]             2.No[    ]
(5) Is your household farming cashew? 1. Yes [   ]          2. No[    ]
(6) Please mention all the crops your household depend on for income………………………………………... ..
……………………………………………………………………………………………………………………..
(7) What is your households’ gross income from the above crops in the last 12 months? GH¢_____________
To Enumerator: Estimate income from each crop using the quantity sold and the average unit price, and sum 
up the figures.

(8) From experience, what are the income and food security merits, if any, of maintaining a diversified 
portfolio of cocoa, cashew and food crops?………………………………………………………….....................
……………………………………………………………………………………………………………………..

SECTION C. LIVELIHOOD ASSETS
In this section, I would ask about some of the resources owned or services accessed by your household.
(1)How many separate parcels of farmland does your household own?________
(2) Does your household own fallow land? 1.Yes[    ]         2.No[    ]
(3) What is the size of your household?___________
(4)How many people in your household contribute farm labour? _________
(5)Has your household accessed extension service in the last 12 months?1. Yes [  ]      2.No [ ]
(6) Does your household own livestock? 1. Yes[   ]        2.No [   ]                     
(7)Is your household having any other livelihood(s) apart from farming?  1. Yes [   ]     2. No [   ]
(8) Has any member of your household (including you) accessed credit (cash or farm inputs) in the last three 
years? 1. Yes [  ]      2. No [   ]
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SECTION D. FOOD SECURITY ASSESMENT
The next set of questions are going to be about the food consumed by your household in the last 12 months, 
and whether you were able to afford the food you needed. 

To Enumerator: In the case of single adult households, use “I” instead of “We”; “My” instead of “Our”; and 
“You” instead of “your household”. In a rare case where the respondent doesn’t know or refuses to answer a 
particular question, select “DK or R”.

Stage 1: Questions 1-5 --ask all households: 
Now I’m going to read to you several statements that people have made about their food situation. For these 
statements, please tell me whether the statement was often true, sometimes true, or never true for your 
household in the last 12 months, that is, since last (name of current month).

(1) “We worried whether our food would run out before we got money to buy more.” Was that often true, 
sometimes true, or never true for your household in the last 12 months?                                                  
1. Often true [    ]        2. Sometimes true [    ]          3. Never true [    ]           4. DK  or R [    ]
(2) “The food that we bought just didn’t last, and we didn’t have money to get more.” Was that often, 
sometimes, or never true for your household in the last 12 months?

1. Often true [   ]        2. Sometimes true [    ]        3. Never true [    ]           4. DK or R [    ]
(3) “We couldn’t afford to eat balanced meals.” Was that often, sometimes, or never true for your 
household in the last 12 months?

1. Often true [    ]        2. Sometimes true [    ]        3. Never true [    ]         4. DK or R [    ]

To Enumerator: If this household has at least one child, ask Questions 4 and 5; otherwise skip to the next 
section (1st Level Screen).

(4) “We relied on only a few kinds of low-cost food to feed our child/children because we were running 
out of money to buy food”. Was that often, sometimes, or never true for your household in the last 12 months?                
1. Often true [    ]          2. Sometimes true [    ]          3. Never true [    ]         4. DK or R [    ]
(5) “We couldn’t feed our child/children a balanced meal, because we couldn’t afford that.” Was that 
often, sometimes, or never true for your household in the last 12 months?
1. Often true [    ]        2. Sometimes true [    ]        3. Never true [    ]          4. DK or R [    ]  

1st –Level Screen
To Enumerator: IF AFFIRMATIVE RESPONSE (i.e., "often true" or "sometimes true") to ANY ONE of 
Questions 1-5, then continue to the next stage (i.e. Stage 2); otherwise, skip to Question 16.

Stage 2: Questions 6-10 --ask households passing the 1st -Level Screen
To Enumerator: If this household has at least one child, ask Question 6; otherwise skip to Question 7.

(6) "Our child was/children were not eating enough because we just couldn't afford enough food." Was 
that often, sometimes, or never true for your household in the last 12 months? 
1. Often true [    ]        2. Sometimes true [    ]           3. Never true [    ]           4. DK or R [    ]
(7) In the last 12 months, since last (name of current month), did you or other adults in your household 
ever cut the size of your meals or skip meals because there wasn't enough money for food? 
1. Yes [    ]                 2. No [    ]                 3. DK or R [    ]
7a) [IF YES ABOVE, ASK] How often did this happen---almost every month, some months but not   every 
month, or in only 1 or 2 months? 
1. Almost every month [     ]                                      2. Some months but not every month [     ]                
3.Only 1 or 2 months [  ]                                         4.DK or R [     ]
(8) In the last 12 months, did you ever eat less than you felt you should because there wasn't enough 
money to buy food?   1. Yes [    ]               2. No [    ]                  3. DK or R [ ]
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(9) In the last 12 months were you ever hungry but didn't eat because you couldn't afford enough food?   
1. Yes [     ]                       2. No [     ]                       3. DK or R [     ]
(10) In the last 12 months, did you lose weight because you didn't have enough money for food?               
1. Yes [     ]             2. No [     ]                3. DK or R [     ]

2nd-Level Screen

To Enumerator: IF AFFIRMATIVE RESPONSE (i.e., “yes’ or "often true" or "sometimes true") to ANY ONE 
of Questions 6 through 10, then continue to Stage 3; otherwise, skip to Question 16.
Stage 3: Questions 11-15 --ask households passing the 2nd -Level Screen

(11) In the last 12 months did you or other adults in your household ever not eat for a whole day because 
there wasn't enough money for food? 
1. Yes [     ]                         2. No [     ]                     3. DK or R [     ]
11a) [IF YES ABOVE, ASK] How often did this happen---almost every month, some months but not every 
month, or in only 1 or 2 months?
1. Almost every month [     ]                            2. Some months but not every month [     ]                          
3.Only 1 or 2 months [     ]                               4.DK or R [     ]

To Enumerator: If this household has at least one child, ask Questions 12-15; otherwise, skip to Question 16.

(12) In the last 12 months, since (current month) of last year, did you ever cut the size of your child's/any 
of the children’s meals because there wasn't enough money for food?
1. Yes [     ]                   2. No [     ]                   3. DK or R [     ]
(13) In the last 12 months did your child/any of your children ever skip meals because there wasn't enough 
money for food?      1. Yes [    ]               2. No [     ]               3. DK or R [     ]
13a) [IF YES ABOVE ASK] How often did this happen---almost every month, some months but not every 
month, or in only 1 or 2 months?
1. Almost every month [    ]                               2. Some months but not every month [     ]                        
3.Only 1 or 2 months [     ]                4.DK or R [    ]
(14) In the last 12 months was your child/were the children ever hungry but you just couldn't afford more 
food?   1. Yes [    ]                    2. No [    ]                     3. DK or R [     ]
(15) In the last 12 months did your child/any of the children ever not eat for a whole day because there 
wasn't enough money for food?  1. Yes [    ]       2. No [    ]         3. DK or R [    ]

(16) Does your household experience food shortage in certain months of the year?
1. Yes [      ]              2. No [     ] 

(17) If yes, in which period or month(s) does your household usually experience this shortage?...................
…………………………………………………………………………………………………………………….

(18) What has been the general trend in your household’s food production in the last ten years (2007-2017)?  
1  1. Decreasing [     ] 2. No noticeable change [  ]           3.Increasing [  ]

(19) What do you think mainly accounts for the above trend in your household’s food production?
……………………………………………………………………………………………………………………..

(20) What is your household’s major source of staple foods? 
1. Self-production [    ]          2. Market [     ]         3. Self-production and market [    ]

END OF SURVEY!
Thank you for completing this survey.
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