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Abstract
A critical, yet underexplored, dimension of food systems is how consumer food preferences and beliefs interact with the 
food environment. We present a consumer-centered approach to identifying options for improving diets. The Value Chains 
for Nutrition (VCN) mixed-methods multi-disciplinary analytical approach was applied in rural Ghana. Data from in-depth 
consumer interviews, structured vendor interviews, and (secondary) household consumption surveys were analyzed to assess 
consumer diet patterns, related norms and preferences, and supply and demand characteristics of a set of empirically defined 
high-potential nutritious foods. Mapping results onto a supply–demand typology, we identify promising interventions to 
support increased availability, access, and affordability of these foods. Consumption data suggested that diets among Ghana-
ians were deficient in key micronutrients and calories. Fresh nutritious fruits and vegetables tended to be grown for home 
consumption rather than sale due to transportation challenges and seasonality of demand, especially near rural markets. 
Seasonal availability (fruits and vegetables) and affordability (animal foods) severely limited consumption of many nutri-
tious foods. A set of supply, demand, and value chain interventions to enhance availability and affordability of nutritious 
foods are presented. Critical to success is to consider the set of interventions along each value chain required for impact.
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1  Introduction

Almost 20% of deaths worldwide are attributed to unhealthy 
diets, according to the Global Burden of Disease study, 
(GBD 2017 Diet Collaborators, 2019). A food-systems per-
spective for nutrition is a powerful approach for consider-
ing dietary challenges, considering the complexity of factors 
that determine diets. The food system encompasses all the 
elements-people, activities, processes, infrastructures, and 

institutions-that relate to the many processes and activi-
ties in the production, processing, distribution and market-
ing of food (Global Panel on Agriculture & Food Systems 
for Nutrition, 2016; HLPE, 2017). Research has explored 
food systems from various angles, including food access to 
healthy foods (food desserts), consumer preferences, climate 
change, and value chains, among others. Most of this work 
has focused on interactions between farmers, consumers, and 
businesses (processors and retailers) in the Global North.

Food value chains (FVC) bring together the actors, activi-
ties, and relations involved in bringing food to consumers, 
and thus form a core component food systems (Morgan 
et al., 2019). While FVC assessments have traditionally been 
applied to support the participation of small-scale produc-
ers and businesses to alleviate poverty, they are also central 
to determining food availability, affordability, and quality 
and are increasingly seen as an important mechanism for 
improving nutrition. However, most studies linking FVCs to 
nutrition objectives (often referred to as nutrition-sensitive 
value chains (NSVC)) focus on a single food commodity 
rather than considering the basket of foods that comprise 
the diet and might contribute to nutritional improvement and 
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the extent to which focus on one food could promote unin-
tended substitutions or displacements (Morgan et al., 2019; 
Nicholson et al., 2021; Ridoutt et al., 2019). Furthermore, 
even when nutritious food is available and affordable, the 
socio-cultural drivers that mediate food choices are criti-
cal for promoting diet change and these factors have been 
largely overlooked in NSVC approaches (Morgan et al., 
2019; Nicholson et al., 2021; Ridoutt et al., 2019).

This study applied the value chains for nutrition (VCN) 
diagnostic framework presented in Gelliet al. (2015) to rural 
food systems in Ghana. We present an in-depth analysis of 
the drivers of food choices among rural Ghanaian consum-
ers, including socio-cultural factors, personal preferences 
and conventions, and characteristics of the food-market 
environment (such as convenience, availability, and afford-
ability). We demonstrate how this analysis can be used to 
diagnose the opportunities for and constraints to improv-
ing consumption of a set of preferred nutritious foods, and, 
finally, to lay out a set of high potential food system inter-
ventions for improving diets.

1.1 � Value chains for nutrition (VCN) approach 
for identifying food systems interventions

The value chains for nutrition (VCN) approach highlights the 
interplay and interrelatedness of FVCs, consumer character-
istics, and the food environment. The food environment medi-
ates the acquisition of food within the broader food system. It 
refers to the set of structures (physical, social, institutional, 
etc.) and conditions that determine physical access, afford-
ability, marketing, safety, and quality of food, thus shaping 
and constraining people’s dietary choices (HLPE, 2017). For 
most rural communities, the food environment consists of the 
foods they produce or gather, as well as the foods they can 
purchase from local markets (Downs et al., 2020).

The food environment interfaces with a vast set of con-
sumers characteristics to determine food choice (Gissing 
et al., 2017; Monterrosa et al., 2020; Pitt et al., 2017; Sobal 
& Bisogni, 2009). The literature suggests that important 
market environment characteristics have been found to con-
strain nutritious food consumption, including availability, 
access (including seasonal shortages and distance or time 
required to acquire foods), affordability, and diversity of 
food choices, marketing, and product placement (Downs 
et al., 2020; Drewnowski et al., 2020; Gissing et al., 2017; 
Ridoutt et al., 2019). A conceptual framework for food 
environment research in low- and middle-income countries 
(LMICs) distinguishes between exogenous dimensions of the 
food environment (e.g., presence of food and market prices) 
and the those relative to the individual (e.g., mobility, pref-
erences, and purchasing power) (Turner et al., 2018, 2020). 

The latter individual (or personal) characteristics interface 
with socio-cultural factors to drive food choices and thus are 
critical to consider when deliberating diet-related policies or 
interventions (Monterrosa et al., 2020; Morgan et al., 2019; 
Pitt et al., 2017; Ridoutt et al., 2019). In spite of the docu-
mented importance of consumer characteristics-and socio-
cultural factors in particular-many authors argue that too few 
studies give sufficient attention to these issues (Monterrosa 
et al., 2020; Morgan et al., 2019; Pitt et al., 2017; Ridoutt 
et al., 2019).

A number of studies use a FVC approach to design or 
assess nutrition-focused interventions and policies. FVCs 
are a useful way to conceptualize the series’ of activi-
ties, embedded within the broader food system, by which 
food moves through the food system to reach consum-
ers (Morgan et al., 2019; Ridoutt et al., 2019). However, 
most of these studies consider the value chain of a single 
product or product family (Morgan et al., 2019; Nicholson 
et al., 2021). While valuable, this approach can miss out 
on benefits and complementarities of considering multiple 
nutritious foods or fail to consider unintended effects of 
substitution (Morgan et al., 2019).

The VCN analytical approach to identifying food sys-
tems interventions to support nutrition was laid out in Gelliet 
al. (2015) and applied initially in Gelli et al. (2018). The 
method was designed for analysis of food systems in LMICs, 
emphasizing both natural and built food environments and 
tradeoffs and complementarities across FVC. This study 
builds on Gelli et al. (2018), adapting the method to more 
strongly center on consumer perceptions and preferences.

The VCN approach adapted for this study is presented 
in Fig. 1. Areas of inquiry follow the linear steps in a value 
chain-production through consumption-and can be (imper-
fectly) mapped to three core components of the food sys-
tem: the food supply system, the local food environment, and 
consumer choice and diets (Global Panel on Agriculture & 
Food Systems for Nutrition, 2016; HLPE, 2017). However, 
the complexity of the set of options and constraints faced by 
the study population-rural Ghanaian consumer-producers-
highlights the need for a systems perspective that allows 
for interactions and nonlinearities among value chain actors 
and activities. Because consumers in this context are also 
producers and, at times, market vendors, the interconnected-
ness between food production and consumption decisions is 
demonstrated by a two-way arrow.

1.2 � Country context

Over the last decade in Ghana economic growth has coin-
cided with decreased undernutrition and poverty. However, 
important disparities are evident, between rural and urban 
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populations and northern and southern regions, in terms of 
poverty, food insecurity, and undernutrition. In addition, the 
emerging problem of health risks associated with rising over-
weight and obesity are a cause for concern. The prevalence of 
child stunting in Ghana fell from 28.1 percent in 2008 to 18.8 
percent in 2014 (Ghana Statistical Service, Ghana Health Ser-
vice, and ICF International, 2015). However, stunting declined 
much more slowly in rural areas (20.3% versus 13.9% in 2014) 
and is concentrated in the northern regions. Furthermore, The 
prevalence of overweight among adults was 14.3% nation-
ally and 24.7% among women in 2017 (University of Ghana 
et al., 2017). While currently concentrated in urban popula-
tions (19.8% versus 9% in rural areas), growing incomes, 
mechanization, and access to processed foods may begin to 
shift more of the burden to rural populations globally and in 
Ghana (NCD Risk Factor Collaboration, 2019).

Despite regional diversity in nutrition outcomes, there is 
evidence that poor consumers throughout Ghana lack access 
to fresh and diverse of food. Ghana’s rural populations are 
predominantly engaged in semi-subsistence agriculture on 
small plots, reliance on seasonally limited own-production 
to access a diverse basket of foods, especially for remote 
households (Ecker, 2018; Jayne et  al., 2016; Signorelli 
et al., 2017). Despite a growing urban middle class and 
associated demands for food products, resource-poor small-
holder farmers are not well integrated into growing food 
markets. Urban diets are increasingly made up of processed 
and imported food products due to changing food prefer-
ences as well as an inability of local producers to meet urban 
demand (Andam et al., 2018; Ragasa et al., 2019). And for 
the urban poor, the built environment limits regular access 
to fresh nutritious foods (Aryeetey et al., 2016).

2 � Methodology

Food systems are multi-dimensional and complex and 
their analysis benefits from a multi-disciplinary and mixed 
methods approaches (Turner et al., 2018). A critical realist 
research paradigm allows us to integrate data sources and 
analyses, assess the relationships between factors under anal-
ysis, and generate theory-related and context-based expla-
nations of food systems and diets (Modell, 2009; Shannon-
Baker, 2016).

We utilize nationally representative secondary data on 
household food consumption to understand diet patterns and 
potential gaps in nutritious food consumption. Primary data 
collected from consumer-producers (48 in-depth interviews) 
and food and market vendors (109 structured interviews) 
make up the core of the analysis of the food supply system, 
the local food environment, and consumer food choice.

2.1 � Sampling and data

Primary data were collected in eight study sites across four 
regions. In line with a purposive maximum variation sam-
pling (Marshall, 1996), the study sites represent a diversity 
of nutrition situations, agro-ecological zones, and major 
ethnic groups in Ghana. Four target regions were chosen to 
represent a diversity of agroecological and ethnic affiliations-
Ashanti (Semi-deciduous forest; Ashanti people), Central 
(Coastal savanna; Fanti people), Oti (Semi-deciduous for-
est/Savanna; Ewe people), and North-East (Guinea savanna; 
Bimoba and Mamprusi people). A sub-sample of commu-
nities was randomly chosen from the respondents of a pre-
viously completed survey to support sample variation and 

Fig. 1   Value chains for nutrition (VCN) approach for identifying food systems interventions  (Adapted from Gelli et al., 2015; HLPE, 2017; De 
La Peña et al., 2018)
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mitigate bias (Gelli et al., 2019). Within each region, two 
communities were sampled: one remote (defined as distance 
to market greater than the mean for the region) and one cen-
tral (distance less than the mean for the region).

Households within the communities were sampled pur-
posively based on a number of factors from the survey data 
in line with a maximum variation sampling approach. The 
factors considered include: household expenditures; size 
of land holdings; ages of heads of household; structure of 
household to include single-adult headed, dual-adult headed, 
and polygynous households.

48 IDIs were completed, with 28 women and 20 men. 
The interview instrument included detailed modules with 
open-ended questions on: preferred foods and eating pat-
terns across seasons; perceptions of nutritious foods; food 
sharing and allocation; constraints to eating preferred foods; 
purchase of preferred foods; foods produced and either con-
sumed or sold; household decision-making related to food 
production; and women’s role in marketing of food crops.

Food sellers sampling was based on IDI responses on 
commonly patronized food outlets/sellers. They included 
community kiosks and food sellers and a key traditional mar-
ket for each community. Structured food seller interviews 
asked a mix of open and closed questions about changes in 
prices and sales of PNFs throughout the year, value addi-
tion activities, main buyers, main sources of produce, and 
business challenges/expenses. When possible, at least two 
vendors within each food category (fruits, vegetables, leg-
umes, meat/fish, and packaged foods) were interviewed. 
In total, 17 local food sellers and 92 market vendors were 
interviewed. Sample characteristics are presented in Table 1. 

Data were collected from July–September 2018. Except 
the principal investigator, the research team was Ghanaian 
and trained in qualitative data collection approaches. Inter-
views were facilitated in the language most comfortable for 
the respondent. Interviews led by the principal investigator 
made use of translators.

2.2 � Analysis

Data from IDIs were translated, transcribed, and themati-
cally coded using NVivo 12. After an initial coding pass, 
a set of predetermined codes were applied to the data. 
Next, codes were organized according to common emer-
gent themes within and across communities. Framework 
matrices were used for thematic and explanatory analy-
sis. When necessary, data were recoded as the analytical 
framework evolved. Structured market interview responses 
were captured in notes templates and subsequently typed in 
MS Excel. These responses were collated, and patterns of 
responses were summarized by market and by food type.

To select a basket of foods with high potential to improve 
diets, we triangulated analyses on food preferences and avail-
ability in local food environments for foods rich in missing 
nutrients, yielding a list of commonly preferred nutritious 
foods (PNFs). These foods are presented with their key 
nutrients in Annex 1, Table 2 and used to determine which 
foods to prioritize in the analysis.

The secondary data analysis draws from a survey of 2,166 
households across all regions of Ghana conducted in March 
2016 as part of an impact evaluation of the national school 
feeding program (Gelli et al., 2019). The survey included 
a module on a seven-day recall of household consumption 
and expenditures that was used to provide a breakdown of 
food and nutrient consumption shares. The nutritional con-
tent of individual foods was estimated by using the West 
African Food Composition Table (FCT) (Stadlmayr et al., 
2012). Food quantities consumed were multiplied by con-
version factors from the FCT to allow the estimation of 
nutrient availability by adult equivalent, a proxy indicator 
for nutrient intake (Fiedler et al., 2012). We employed the 
recommended daily nutrient requirements for both macro- 
and micronutrients as published in WHO/FAO guidelines 
(FAO, 2004; WHO & FAO, 2004, 340–342). We first esti-
mated household requirements by nutrient, using household 

Table 1   Respondent 
characteristics

In-depth interviews Market interviews

N Age (mean) Female (share) N Female (share)

48 47.4 0.58 Market vendors 92 0.95
Local food sellers 17 0.77

Household structure 
(share)

Female headed 0.10
Dual headed 0.69
Polygynous 0.19
Sole male head 0.02

N.-L. Aberman et al.1362
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demographics and nutrient requirements by age and gender, 
adjusting for low to moderate bioavailability for iron and 
zinc. We then estimated the mean adequacy ratio (MAR), 
or in this case the nutrient availability adequacy of house-
hold food consumption, by dividing the household level 
nutrient availability from food consumed, by the house-
hold level requirements (Fiedler et al., 2012). This analy-
sis also allowed for the identification of the contributions 
to nutrient intake from the different foods. The analysis of 
food consumption and nutrient availability/access patterns 
at household level can also provide some insights on the 
potential nutrient gaps in dietary intake. For this purpose we 
employed the recommended daily nutrient requirements for 
both macro- and micronutrients as published in WHO guide-
lines. We first estimated household requirements by nutrient, 
using household demographics and nutrient requirements by 
age and gender. We then estimated the nutrient availability 
adequacy of household food consumption by dividing the 
household level nutrient availability from food consumed, 
by the household level requirements.

2.3 � Limitations

Using household food consumption data to characterize diets 
severely limits the validity of findings for several important 
reasons. Primarily, as consumption is aggregated at house-
hold level, the intra-household allocation of food is not 
examined explicitly. In order to gauge nutrient adequacy, a 
major assumption is made on the distribution of food within 
households based on individual nutrient requirements by age 
and gender. Evidence on this assumption of equitable distri-
bution within households is scarce. A review of 28 studies 
across 14 countries found that for energy intake, individual 
intake fell within ± 20% of estimates from the equitable 
distribution rule (Berti, 2012). There is evidence also that 
adult male equivalent estimates are particularly inaccurate 
for children under 5 (Coates et al., 2017). Furthermore, as 
food availability is seasonal, a single panel of food consump-
tion data may miss important seasonal patterns.

2.4 � Ethical review

Approval for this study was received by the Ethical Review 
Board of the International Food Policy Research Institute.

3 � Household food consumption patterns 
and nutrient gaps

Household food consumption data from across Ghana pro-
vides critical insights into the existing diets patterns and 
nutrient gaps. Household consumption data collected from 
a nationally representative sample of rural households pro-
vides an estimate of daily per capita consumption amounts, 
as well as the corresponding nutrient amounts. Nutrient 
availability depends on both the intrinsic nutritional content 
and the amount consumed of a specific food. The analy-
sis presented here focusses on two macronutrients (energy 
and protein) and three micronutrients (iron, vitamin A, and 
zinc). Figures are for the poorest income quintile and divided 
into those residing in the northern regions (savanna zone) 
and the southern regions (forest and coastal zones). Figure  
2 estimates the per capita adequacy of nutrient availability 
in relation to average requirements, showing that sampled 
households face important deficits in nutrient access that 
differ by north and south. Estimated calorie consumption is 
lower in the south than the north. Protein, zinc, and iron con-
sumption are close to adequate in the north, while vitamin 
A consumption is about half of requirements. In the south, 
protein, iron, and zinc consumption are lower while vitamin 
A consumption is inadequate but higher than in the north.
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Fig. 2   Estimated mean adequacy ratio of nutrient availability by adult 
equivalent based on household consumption over a 7 day period, by 
north and south.  Source: Author’s calculations of household survey 
data (Gelli et al., 2019) based on nutrient values in the West African 
FCT (Stadlmayr et al., 2012)
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These consumption deficiencies can be better understood 
by looking at the patterns of the specific foods consumed and 
their nutrient contributions. Figure 3 suggests that diets include 
a wide range of staples including maize, cassava, rice and yam, 
accounting on average for 73% of food and 77% of calories in 
the north. In contrast, in the south, these foods account for 53% 
of food and 64% of calories. A wide range of higher-nutrient  
foods including leafy greens (e.g. kontomire and cassava 
leaves), fruits (bananas and plantain-which is consumed as a 
staple food-mango, guava and papaya), beans and peas (e.g. 
cowpea and bambara bean), and groundnuts are consumed in 
smaller amounts. Animal sourced foods, including fish, eggs, 
dairy and meats, are consumed in very small amounts. While 
overall amounts consumed are low for the whole sample, leg-
umes account for a much higher proportion of calories in the 
north than in the south. Whereas, in the south, the proportion 
of calories derived from vegetables and from animal source 
foods are double that of the north. Oil makes up 6% of calories 
in the south compared to 3% in the north.

In the north, maize alone contributes between a third and 
a quarter of all the five macro and micronutrients consid-
ered. However, the bioavailable supply of nutrients is likely 
much lower than suggested in Fig. 3. While maize makes 

up 20% of calories in the south, cassava-a food for which 
the micronutrient content is extremely low-is consumed in 
higher amounts.

Fish is an important source of high-quality protein and 
iron in highly a bioavailable form throughout the sample, 
although consumed in small amounts. Chili pepper provides 
a significant proportion of both iron and vitamin A (8% and 
47% on the north and 17% and 44% in the south). In the 
south, banana and plantain are also an important source 
of iron and vitamin A. Egg consumption, though low, is 
another important source of protein and micronutrients in 
the diet in the south.

Figure 3 also provides information about the market ori-
entation of the north versus the south. While markets and 
own production are both important across the whole sam-
ple, a greater proportion of foods are mostly sourced from 
markets in the south: 20 of 29 foods are mostly purchased in 
the south while 17 of 29 foods are mostly purchased in the 
north. Overall, staples are mostly consumed from own pro-
duction, except for rice. In the south, all legumes and seeds 
are mostly purchased, while in the north it varies by type of 
legume/seed. Chili pepper and tomato are mostly purchased 
throughout the country.

Food Quan ty Calories Protein Iron Vit. A Zinc % Bought
% from

own prod.
Maize 0.25 0.32 0.30 0.26 0.33 0.32 0.24 0.76
Rice 0.08 0.10 0.07 0.04 0.00 0.07 0.63 0.37
Other cerea 0.15 0.17 0.18 0.27 0.01 0.16 0.16 0.84
Cassava 0.07 0.09 0.03 0.05 0.00 0.05 0.36 0.64
Yam 0.18 0.10 0.07 0.07 0.03 0.11 0.36 0.64
Sw. Potatoe 0.00 0.00 0.00 0.00 0.00 0.00 0.75 0.25
Soy bean 0.01 0.01 0.02 0.01 0.00 0.02 0.25 0.75
Peas 0.04 0.05 0.08 0.08 0.00 0.11 0.53 0.47
Groundnut 0.03 0.07 0.10 0.07 0.00 0.06 0.46 0.54
Agusi 0.00 0.00 0.00 0.00 0.00 0.01 0.15 0.85
Okro 0.03 0.00 0.01 0.01 0.03 0.01 0.51 0.49
Kontomire 0.00 0.00 0.00 0.00 0.00 0.00 0.67 0.33
Cassava lea 0.00 0.00 0.00 0.00 0.00 0.00 0.37 0.63
Peppers 0.02 0.02 0.03 0.08 0.47 0.03 0.62 0.38
Carrots 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00
Tomatoes 0.03 0.00 0.00 0.01 0.06 0.02 0.91 0.09
Pumpkin 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00
Other veg. 0.03 0.00 0.00 0.00 0.00 0.01 0.98 0.02
Bananas 0.00 0.00 0.00 0.00 0.01 0.00 0.98 0.02
Mangoes 0.00 0.00 0.00 0.00 0.00 0.00 0.17 0.83
Papaya 0.00 0.00 0.00 0.00 0.00 0.00 0.04 0.96
Guava 0.00 0.00 0.00 0.00 0.00 0.00 1.00
Other fruits 0.02 0.00 0.00 0.00 0.01 0.00 0.98 0.02
Egg 0.01 0.00 0.01 0.00 0.02 0.01 0.30 0.70
Fish 0.01 0.01 0.07 0.03 0.00 0.00 0.82 0.18
Meat 0.01 0.01 0.02 0.01 0.00 0.01 0.77 0.23
Dairy 0.00 0.00 0.00 0.00 0.00 0.00 0.97 0.03
Oil 0.01 0.03 0.00 0.00 0.00 0.00 0.99 0.01
Sweets 0.01 0.01 0.01 0.00 0.00 0.00 1.00 0.00
Condiment 0.00 0.01 0.00 0.00 0.00 0.00 1.00 0.00

Food Quan ty Calories Protein Iron Vit. A Zinc % Bought
% from

own prod.
Maize 0.10 0.19 0.23 0.20 0.12 0.22 0.43 0.57
Rice 0.05 0.11 0.10 0.06 0.00 0.10 0.91 0.09
Other cerea 0.01 0.01 0.01 0.02 0.00 0.01 0.26 0.74
Cassava 0.17 0.20 0.08 0.13 0.01 0.13 0.30 0.70
Yam 0.20 0.13 0.11 0.10 0.02 0.15 0.51 0.49
Sw. Potatoe 0.00 0.00 0.00 0.00 0.00 0.00 0.50 0.50
Soy bean 0.00 0.00 0.00 0.00 0.00 0.00 0.70 0.30
Cowpea 0.01 0.01 0.04 0.04 0.00 0.04 0.75 0.25
Groundnut 0.01 0.02 0.04 0.03 0.00 0.02 0.61 0.39
Agusi 0.00 0.00 0.00 0.00 0.00 0.00 0.62 0.38
Okro 0.01 0.00 0.00 0.00 0.01 0.01 0.69 0.31
Kontomire 0.00 0.00 0.00 0.00 0.02 0.00 0.35 0.65
Cassava lea 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00
Peppers 0.02 0.03 0.06 0.17 0.44 0.06 0.72 0.28
Carrots 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00
Tomatoes 0.06 0.01 0.02 0.03 0.08 0.07 0.92 0.08
Pumpkin 0.00 0.00 0.00 0.00 0.00 0.00 1.00
Other veg. 0.08 0.02 0.03 0.04 0.00 0.03 0.97 0.03
Bananas 0.13 0.09 0.04 0.07 0.15 0.03 0.41 0.59
Mangoes 0.00 0.00 0.00 0.00 0.01 0.00 0.33 0.67
Papaya 0.01 0.00 0.00 0.00 0.01 0.00 0.09 0.91
Guava 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00
Other fruits 0.06 0.02 0.01 0.01 0.01 0.01 0.68 0.32
Egg 0.02 0.01 0.04 0.02 0.06 0.03 0.54 0.46
Fish 0.01 0.01 0.06 0.03 0.00 0.00 0.99 0.01
Meat 0.01 0.01 0.04 0.01 0.00 0.03 0.76 0.24
Dairy 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00
Oil 0.01 0.06 0.00 0.00 0.01 0.00 0.95 0.05
Sweets 0.01 0.02 0.03 0.01 0.00 0.01 0.99 0.01
Condiment 0.01 0.02 0.00 0.01 0.00 0.00 1.00 0.00

a b

Fig. 3   Share of total nutrients (calories, protein, iron, vitamin A, 
and zinc) contributed by individual foods, and percentage of foods 
sourced from own production, for lowest quintile, by north and south.  
Source: Author’s calculations of 7-day household consumption data 

(Gelli et al., 2019) based on nutrient values in the West African FCT 
(Stadlmayr et al., 2012). Note: Figures are not adjusted by bioavail-
ability so are likely to be overestimates
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3.1 � Consumer preferences and diet choices

Based on in-depth interviews (N = 48) with farm households, 
diet patterns and preferences were broadly similar across 
field sites, although specific preferred foods varied between 
north and south and by region. Ghanaians noted enjoying 
variety, consuming various starchy staples and different 
accompanying soups and stews. Staple foods mentioned 
include maize, plantain, cassava, yam, cocoyam, and rice. 
In the north, millet and sorghum are also common. Soups 
and stews typically start with a base of dried fish, onion, chili 
pepper, and tomato, and include small amounts of ground 
groundnuts or seeds, vegetables, and-when possible-poultry 
or meat. In addition to onion, chili pepper, and tomato, com-
monly preferred vegetables include okra, garden egg (a vari-
ety of eggplant), abedru (turkey berry), and different leafy 
greens (most commonly kontomire in the south and guant 
in the north). Households throughout Ghana enjoyed many 
different types of fruits when they are in season.

“Food” was equated with starchy staples: when describ-
ing the foods they like, people started by naming the staple 
preparation. When prompted, they would also specify which 
type of soup or stew they like to eat with it. There were 
some typical combinations-for instance, one eats light soup 
with fufu (dumpling made from cassava and yam or plan-
tain), okra soup with banku (fermented then steamed maize 
dough), and stew with rice-and common formulations of the 
recipes, but there were many different variations.

Female Respondent, Central (south): “We don’t eat a 
single food for a long time to avoid losing appetite for 
it; there are times I prepare banku and other times I 
pound fufu and other times I cook rice.”
Female Respondent, Central (south): I eat with light soup, 
palm soup, and peanut soup. So if I eat light soup today tomor-
row I will eat palm soup and then the next day peanut soup.

A few processed and packaged food were ubiquitous across 
the communities interviewed. These included bullion-type fla-
vor cubes (such as Maggie or Onga cubes), tinned tomatoes, 
and imported rice. Other packaged foods mentioned include 
bread, tinned or powdered milk, beverages like tea or Milo 
(a sweet cocoa drink powder), sunflower oil (as a substitute 
for locally processed palm oil) and tinned fish or meat. Con-
sumers chose brands based on flavor, past use, and expiration 
dates. In communities in or near a major town center, these 
processed foods were more commonly mentioned. On the 
other hand, in some of the most remote communities, house-
holds often relied on tinned foods and bouillon cubes to fill 
the gap when other ingredients were not available.

Female Respondent, North-East: In case you don’t get 
fish, what do you add to the soup? R: In that case we 
use Maggie cube.

Male Respondent, Oti (south): “Sometimes the fish 
for the stew, I mean the dry fish, is not available so if 
we don’t get dry fish then we buy the Tinapa (tinned 
sardines).”

Although people lamented having to consume the same 
foods every day due to scarcity, when asked what they would 
like to consume more of, people often mentioned their 
favorite typical dish. All communities aspired to consume 
more rice, the most commonly consumed food that is usu-
ally packaged and imported. Many said they would like to 
consume more beans and more yam. Milo, bread, evaporated 
or powdered milk, and fruit are also occasionally mentioned 
as aspirational foods. While people often referred to their 
ethnic identity to explain why certain foods were eaten in a 
community, it was common for people to not eat those foods 
based on personal tastes and preferences.

Respondents’ conceptions of the nutritional quality of 
foods largely related to traditional concepts of health and 
wellbeing. Translations for the term “nutritious food” were 
akin to “foods that give strength” or “foods that give health”.

Respondents listed a number of foods they thought were 
nutritious, such as leafy greens, abedru, and various fruits. 
Fish was commonly described as beneficial while beef was 
sometimes described as harmful, and a number of people 
described skin reactions and other illnesses from eating pork.

Most commonly, foods were said to be nutritious because 
they give strength and energy, build the body, or build 
blood. The benefits were often described in functional 
terms, such as supporting one’s ability to work hard on the 
farm, make one’s body strong, or withstand or avoid ill-
nesses. Abedru-and sometime kontomire-was described as 
a “blood tonic”;

Female Respondent, Ashanti (south): “If you give birth 
and they tell you that you don’t have blood you can use 
both the abedru and the kontomire to prepare stew.

There were also many references to the dangers of foods 
that produce phlegm in the body, and debates about which 
foods were more phlegm producing-cassava, yam, or cocoyam.

Female respondent, Ashanti (south): “The maize-made 
foods are more nutritious because, you know, there is 
starch in cassava and we eat it a lot and it does…it 
produces lot of phlegm in our system.”

Respondents discussed phlegm as something that can 
weaken the body, for instance worsening the effects of 
malaria infection. A health benefit commonly ascribed to 
fruits was relief of constipation and red palm oil was said 
to improve eyesight. These traditional concepts of health-
relevant characteristics of food are prevalent in other parts 
of Africa and in Eastern medicinal traditions (Aberman & 
Roopnaraine, 2020; Bai & Song, 2012).
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3.2 � Intrahousehold allocation of food

Discussion of intrahousehold allocation explored whether 
any household members were given priority when food 
resources are scarce. Across all communities for both male 
and female respondents, children were prioritized when food 
was scarce. Eggs were commonly reserved for children, and 
other animal foods were sometimes prioritized for children. 
Households said they made sure children ate first because 
they could not withstand hunger like an adult; when hungry 
they would cry and could fall ill.

Male respondent, Ashanti (south): “We will share the food 
small-small but if it is still not enough, we give all the food 
to the children and then we-the adults-will just get some 
bread and eat…Because when a child doesn’t eat she will 
cry and worry you and she will not even be able to sleep 
but being an adult if you don’t eat you can still sleep.”

Alternatively, a few households said they prioritized ani-
mal proteins for the male head. It was typically considered 
necessary to serve men first as a sign of respect, though not 
in all cases. Notably, in the Oti communities all households 
said men were served first and a number of women said 
that in times of shortage they went without eating. In no 
households were women given priority for meals in terms 
of eating first or ensuring they eat animal proteins before 
others. Some women explained that these norms resulted in 
women eating less food:

Female respondent, Volta (south): “I will serve my 
husband first. Then I will serve my children and serve 
my grandchildren as well and then I will eat the small 
that is left.”

4 � Nutritious food availability, access, 
and alternatives

All communities faced seasonal barriers to consuming some 
preferred nutritious foods (PNFs). Some said they simply 
stopped consuming fresh fruits and vegetables when they 
were unavailable on the farm. Others noted that market avail-
ability of these foods was limited some months of the year 
even if they could afford to purchase them.

Tomato, a key ingredient in most recipes especially in 
southern Ghana, becomes scarce and expensive during the 
dry season, and people switched seamlessly to packaged 
tomatoes in a tin or sachet. This allowed people, even in 
remote rural communities, to continue to cook with tomato 
throughout the year. Similarly, chili pepper, another essen-
tial ingredient in Ghanaian cooking throughout the country, 
is commonly used in dried form when the fresh version is 
not available. Consumers would only reluctantly substitute 
dried forms of vegetables (leafy greens and okra), except 

in the north where the taste was more acceptable and dried 
forms were the most common substitute for fresh vegeta-
bles. Abedru is considered a wild food that people typically 
gather rather than produce or purchase. Fruits like mango, 
banana, orange, and avocado were enjoyed while in season, 
but people forgo them when they are not available through 
own production: these foods were rarely purchased.

Different from fruits and vegetables, staple foods are 
more consistently available. While people sometimes go 
without their favorite food at certain times of the year, the 
variety of different staple foods and harvest seasons allowed 
most households to switch between them rather than experi-
encing a significant “hungry” season.

Male Respondent, Ashanti (south): “Normally I grow 
a variety of crops; I grow corn, I grow rice, cassava 
among others so that when one is out of season I can 
fall on the other.”

Rice is both an aspirational food and a food that helps 
households cope with seasonal shortages and time con-
straints because it can be easily purchased and prepared in 
small amounts when other staples run out.

Male Respondent, Central (south): “When there are 
seasonal challenges, I buy bags of rice to sustain us. 
Rice is always available, so I just buy it.”

Substitution was often expressed as an effort to prepare 
flavorful food even when preferred ingredients were una-
vailable. For instance, consumers and market vendors in 
Central and Ashanti Regions noted that groundnut, palm 
nut, or egusi could be used when kontomire and other fresh 
vegetables were not available, depending on the preferred 
recipe. Palm nut soup was the most common substitution 
for scarce foods.

Female Respondent, Ashanti (south): “If there is no 
money, we make palm nut soup but if there is money 
we use abedru, kontomire, and groundnut.”

Similarly, abedru and kontomire were substituted 
when fish was not available across all regions except for 
North-East.

In North-East, when tizet-the main northern staple food, 
a dough usually made from millet-was not available, a bean-
based version was substituted. Unlike in the south, tomatoes 
were sometimes considered optional in northern cooking.

Male Respondent, North-East: We don’t have it [okra 
and tomatoes] all through the year; there are times we 
hardly even get some from the market to buy. [Instead], 
we can use dry powdered okra, or dried powdered 
baobab leaves (tukara) for soup. For tomatoes, even 
if we don’t have it, we can still prepare the soup.
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4.1 � Household keep‑sell decisions

All households interviewed produced food crops, keeping 
some for home-consumption and selling some. Households 
balanced competing priorities of keeping enough food for the 
year and meeting urgent cash needs. These decisions were 
framed in terms of their subsistence needs rather than profit 
considerations, lamenting the sale of produce that they would 
rather keep for home consumption. Quantities produced 
played a strong role in these decisions: after a household 
produced sufficient quantities to meet home consumption 
needs, they would sell the rest. Female Respondent, North-
East: “Often we sell what we have more of; other times, we 
look at how much of the crop we need ourselves and then sell 
some of it.” In cases of highly perishable foods, like fresh 
vegetables and plantain, people kept what they could con-
sume immediately and sold the excess. In Central Region, a 
couple of respondents owned refrigerators-a rare asset among 
rural residents-which made them less likely to sell the fresh 
foods they produced as it could be stored for longer.

The top cash needs addressed with the sale of produce are 
food, school fees and school-related expenses, clothes and 
shoes, sundry items such as soap and household products, 
medical expenses, and investments in property, such as hous-
ing or land. In the north, gendered patterns to these priori-
ties arose, wherein women were responsible for purchasing 
sundries and milling grain but were not necessarily allocated 
funds for these expenses or allowed to sell food stocks them-
selves, creating tension related to keep or sell decisions.

5 � Market environment

The food outlets patronized by the sampled households 
included community-based food hawkers and kiosks, small 
rural markets, and larger markets that included butchers, cold 
stores, millers, and other specialty sellers. Many people relied 
on community-based kiosks as a convenient source of food 
or to fill the gap before for the next trip to their usual market. 
Products were consistently more expensive in these kiosks but 
the convenience encouraged people to patronize them. Kiosks 
largely stocked less-perishable products such as tinned foods 
(tomatoes, mackerel, corned beef, bouillon cubes, powdered 
milk, Milo, oil, salt) and dried fish. But some kiosks also 
sold locally produced fresh foods, such as fresh tomatoes and 
abedru. In addition, some remote communities purchased 
foods such as fresh fish or bread from mobile venders when 
they drove through periodically selling these products.

Communities weighed various factors when deciding 
which market in the vicinity to patronize. While large mar-
kets often have better prices and more options, the time and 
cost of travel could be a barrier. People said they would 
forgo trips to the market when they did not have sufficient 
money to buy their preferred foods or buy foods in sufficient 

quantities to warrant the time and cost of travel. Instead, they 
would patronize local sellers to fill immediate food needs. 
Another consideration for a market trip or the choice of mar-
ket was convenience or having multiple tasks to undertake at 
the market; if people were passing through for other reasons 
they would stop to purchase some food items and people 
preferred to undertake selling and buying in the same trip, 
especially in remote communities.

Consistent with the food consumption data reported in 
Table 1, all households reported that they purchased some 
foods to supplement what they grow themselves. Respond-
ents listed rice, fish, tomato, oil, okra, chili pepper, and cow-
pea as foods they typically purchased. In addition, consum-
ers purchased many packaged and processed foods, and more 
of the foods they produced at home when stocks ran out.

While most foods in the market were sold with relatively 
little processing or value addition, there were some excep-
tions. Groundnut was commonly processed into paste, cas-
sava was processed into gari (dried cassava flakes), fruits were 
cut for convenience or peeled for esthetics, fish vendors often 
smoke, dry and/or grind the fish themselves. Chili pepper is 
dried and ground in the off season. Most of this processing 
was undertaken by either consumers or by market sellers.

5.1 � Patterns of sales and availability

We discerned patterns of food sales and availability dis-
tinct from our a priori sampling categories: north/south and 
remote/central. Archetypal rural markets-those primarily 
serving rural communities wherein agriculture is the pri-
mary livelihood but not necessarily corresponding to the 
“distance to market” measure of remoteness used in our 
sampling-have demand patterns closely connected to farmer 
production patterns and decisions about whether to keep 
or sell the produce. While more urbanized markets-those 
located in large towns or tertiary cities wherein a higher 
proportion of the population derive their incomes outside 
of primary agricultural production-have demand patterns 
somewhat de-linked from agricultural seasons. We refer to 
these urbanized markets as “rurban”.

In rural markets, sales are less responsive to price changes 
as consumers tend to have stocks at home from their own 
production when prices are low. And when stocks run out 
market prices are high and consumers have limited cash on 
hand so purchases remain low. Similarly, the prices farm-
ers receive when they have produce to sell, especially for 
fresh produce, is low. Consumers near these markets tend to 
consume what they have produced until it is gone, and then 
only purchase for immediate needs. Alternatively, in rurban 
markets, sales and prices are less volatile across seasons.

For grains and legumes-such as maize, millet, cowpea, 
and groundnuts-supply increases at harvest time when 
farmers sell their produce in the market. Traders in the rural 
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markets report low sales during this time because most 
consumers meet their demand for these crops through own 
production. By the beginning of the next rainy season, farm 
households tend to run out of their own food stocks so mar-
ket traders are able to sell more produce. Sales peak just 
before the next harvest. In contrast, traders in rurban mar-
kets said that sales of cereals and pulses peak just after the 
harvest when high quantities supplied lead to lower prices.

Leafy greens were rarely sold in rural markets; traders note 
that people grow their own rather than purchasing. Whereas 
garden egg, okra, tomato, and chili pepper were available in 
all markets. Traders reported more easily selling vegetables 
early in the rainy season or after the rains when customers are 
less likely to have them at home. Off-season vegetables were 
sourced from irrigating producers, or sometimes rainfed pro-
ducers who harvest a bit earlier than others. After the rains 
end, traders start to sell dried and ground leafy greens and 
okra, especially in the north. In rurban markets, leafy greens 
were included in the list of vegetables for sale. Also, rarely, 
abedru and cabbage were sold in rurban markets.

A range of fruits were available in rurban markets, depend-
ing on their harvest season. Pineapple, watermelon, banana, 
avocado, orange, mango, and guava were found in the markets 
visited. Fruit sellers in rurban markets noted increased sales 
in the peak season when supply is high and sales are low. In 
rural markets, fewer fruits were found, and sales were very 
low throughout the year due to high prices in the off season 
and availability at home during the peak season.

While some form of dried or smoked fish was available 
across all markets, other animal foods were less common. 
Fresh fish, poultry, beef, and pork were only available across 
northern markets and in rurban markets in the south. Through-
out all markets, sellers reported few customers purchasing 
fresh meat products, except directly after the main harvest 
season and for festive occasions. In the south, higher sales 
corresponded to the cocoa harvest, as cocoa is a common 
cash crop. While in the north, increased sales were tied to the 
harvest of major food crops like sorghum, maize, groundnut, 
yam, and rice. Eggs were rarely available in northern markets.

In all markets and among village sellers, commercially 
and locally processed food sales decreased when fresh foods 
such as fresh tomatoes, garden eggs, and leafy greens were 
highly available, as processed foods often serve as substitutes.

Overall, most traders described increases in sales dur-
ing local festivals and funerals, while school is in session 
(due to both school catering and purchase of meals and 
snacks for schoolchildren), and at the beginning of harvest 
when more people have cash from crop sales.

Traders attributed changes in supply of foods over-
whelmingly to the seasonality of production, for fresh 
foods in particular. Transport delays and poor-quality (or 
seasonally unpassable) roads are also a major cause of 
supply limitations, primarily for fish, poultry products and 

processed foods. Wholesalers may fail to supply at times, 
either due to these transport problems or for unknown rea-
sons. Traders in one northern market also expressed worry 
over ethnic tensions and conflicts that periodically limit 
food supply from producers in neighboring villages.

Most sellers across markets reported sourcing their fresh 
agricultural produce primarily from own production and 
from farmers in nearby communities, especially vegetables, 
leafy greens, and fruits. When local supplies dwindle, they 
may source from neighboring communities or more distant 
parts of Ghana. In the off-season, tomato and chili pepper 
were primarily sourced from Burkina Faso through itiner-
ant traders. Cereals, grains, and pulses were often sourced 
from major markets in North-East and Ashanti Regions, 
and sometimes from neighboring countries. Fresh fish, 
poultry, and eggs were typically sourced from wholesalers 
in the larger urban markets. Small, dried fish were usually 
sourced from wholesalers in Ashanti. Fresh meat (beef, 
goat, and sheep) was usually sourced from the north.

Markets represented a mix of traditional and modern value 
chains. While commercially processed food was ubiquitous 
throughout markets, the food supply system for fresh foods 
continued to utilize traditional practices and technologies. 
Perishability and lack of storage facilities constitute the main 
business challenge identified by traders of fresh agricultural 
produce. Limited or poor-quality facilities constrain the sale of 
fresh produce; rather than save unsold produce for the next day, 
traders are forced to drastically drop prices of leafy greens in the 
afternoon to avoid wastage. Transportation and associated costs 
constituted the greatest business expense for traders. These costs 
included payments to porters to load and unload the goods, pay-
ments made at police checkpoints, and the cost of damaged or 
spoiled goods due to bad roads or vehicle breakdowns. Associ-
ated challenges included delays in restocking produce.

6 � Discussion

The preceding analysis of consumer behaviors and prefer-
ences and marketing patterns provide deep contextual under-
standing of the challenges and drivers of consumption of 
nutritious foods. The next step in the VCN method is to fit 
the outcomes of this analysis onto a supply–demand typol-
ogy (low demand and supply, high demand and supply, low 
demand and high supply, high demand and low supply) to 
summarize the outcomes and facilitate the identification 
of complementary interventions and policies. Depending 
on where the constraints are for these foods-demand, sup-
ply, or in the value chain-we can diagnose corresponding 
investments. For the purposes of this analysis, supply and 
demand were evaluated based on market vendors’ estima-
tions of availability for sale throughout the year, household 
IDI responses provide information on sourcing, preferences, 
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and substitutions, and analysis of secondary consumption 
data provides insights into consumption.

6.1 � Summary of combined results

Fruits and leafy greens are categorized as low supply 
(seasonal) and low demand in the north and south. They 
are preferred foods, however they are easily foregone or 
substituted when they are not in season. Tomato is in high 
demand in the south but less so in the north; supply is 
low (seasonal) throughout the country. Chili pepper is in 
high demand and low supply (seasonal) in north and south. 
However, for both tomato and chili pepper, modern and 
traditional processing ensure year-round consumption. 
There are also concerns about the safety of fresh vegeta-
bles related to pesticide residue and other contaminants. 
Furthermore, the short, localized supply chains exacerbate 
the seasonally limited availability. Supply and demand for 
abedru are low. It is a highly nutritious wild vegetable that 
is a preferred food in the south but consumed in small 
amounts. It is occasionally traded but more often gathered 
from kitchen gardens or from the wild.

Legumes (cowpea and bean) and seeds (egusi and bungu) 
are categorized as low demand and high supply. They are 
often used as substitutes when fresh vegetables are not 
available or animal foods are not affordable, and so are not 
consumed regularly or in sufficient amounts. Legumes are 
not highly preferred (i.e., inferior good), but often con-
sumed outside the home from prepared-food vendors.

Fresh meat, poultry, and fish are in low demand and 
supply, except meat which is in higher demand in the 
north. These animal foods are eaten in very small amounts, 
as their high cost makes them a luxury food, consumed by 
better-off consumers or during times of celebration. In rur-
ban markets, cold stores carry fresh frozen fish and poultry 
and butchers for pork and beef are found throughout the 
north. Various types of dried or smoked fish are in high 
supply throughout the country, and, though they are highly 
preferred, we consider them low demand. While these fish 

are a more affordable substitute for fresh animal proteins 
and they are a ubiquitous addition to recipes throughout 
the country, they are typically consumed in very small 
amounts compared to nutritional requirements. Intrahouse-
hold allocation most commonly affects animal foods. Eggs 
experience low demand throughout our study sites and are 
in high supply in the south but low supply in the north. In 
the south they are consumed in slightly higher amounts 
and more commonly available in markets. In the north they 
are more likely to be consumed from home production 
than purchased. Households in all communities said they 
prioritize eggs for children when they had them, though 
quantities consumed are very low, especially in the north. 
Women in these study sites commonly reported forgoing 
animal foods, especially in Oti communities.

6.2 � Mapping results to a supply–demand typology

Based on the combined results, this section demonstrates 
how promising interventions can be identified and mapped to 
different stages along the value chain, as presented in Fig. 4, 
to address specific of supply, demand, and value chain con-
straints of nutritious foods, in order to improve diets. While 
not part of this analysis, cost-effectiveness, political feasibil-
ity, or other possible contextual constraints should also be 
considered when using this approach for program design.

Increasing consumption of low demand and high sup-
ply foods-such as dried fish, eggs, seeds, and legumes-can 
be promoted through concerted efforts to increase nutrition 
knowledge and practices and enhance the nutrient density 
of local recipes. For instance, approaches to promote wider 
consumption of eggs have been promoted in Ghana and else-
where and can build on positive perceptions of these foods 
as highly nutritious and good for children (Marquis et al., 
2018; Morris et al., 2018). Modalities for scaling-up and 
intensifying nutrition education nation-wide could include 
enhanced community-based nutrition messaging and school 
curricula on nutrition. In addition, targeting younger popula-
tions will have a greater likelihood of influencing diet pref-
erences that are still developing (Thow et al., 2018, 149).

Fig. 4   Summary of promising supply, demand, and value chain interventions identified through VCN analysis.  Source: Authors’ presentation of 
results
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Low demand and high supply foods can be systematically 
incorporated into food distribution programs such as school 
meals to enhance diets of school-age children. Even low demand 
and low supply foods that are characterized by seasonally lim-
ited availability like leafy greens and fruits can be incorporated 
into distribution programs when they are available. Consistent 
demand for these foods also has the potential to incentivize more 
and year-round production of these foods. Related research 
shows that distribution programs can be effective for stimulat-
ing local markets and improving children’s nutrition, if imple-
mentation challenges like highly variable market prices can be 
addressed in the program design (Gelli et al., 2019).

Supply-side interventions are particularly important for 
seasonal vegetables and fruits. Cultivation of abedru can be 
promoted in the south to increase supply. Our analysis of con-
sumer preferences shows that fruits and vegetables are pre-
ferred foods but that seasonally high prices and food contami-
nation concerns are significant constraints to the stability of 
consumption. Small-scale irrigation for vegetables-especially 
leafy greens-and fruit tree varieties with variable ripening 
periods are examples of production-focused interventions that 
could alleviate the highly seasonal supply of critical nutrient-
rich foods. Other research shows that both women and men 
should be explicitly engaged in irrigation initiatives to support 
vegetable production for home use (Theis et al., 2018). Such 
approaches can also smooth out income and effective demand 
over the year, potentially stimulating rural markets. Concerns 
about agro-chemical contamination of fresh vegetables also 
drives preferences for own-consumption of purchase of these 
foods. Vegetable market development can be supported by 
addressing these safety concerns.

Finally, concerted efforts to decrease waste of leafy 
greens, fresh fruits, and other perishable supply-constrained 
nutrition foods would benefit producers, vendors, and con-
sumers. Road infrastructure, mobile cold storage, and other 
innovative approaches can be strategically developed to 
increase the availability of these foods, especially in rural 
markets. Measures to increase the efficiency of value chains 
and decrease waste have been suggested as a mechanism 
to address affordability and availability issues (Gelli et al., 
2017; Parmar et al., 2017).

7 � Implications for Ghana and beyond

In addition to demonstration of the VCN method, these results 
have important implications for Ghana and food systems 
research more broadly. In Ghana, agriculture sector investment is 
dominated by activities such as subsidized inputs for grains and 
commercial vegetables (not commonly consumed by the rural 
poor), grain storage facilities, and extension support for grain 
production (Ghana MoFA, 2017). While this approach may 
increase incomes from the sale of produce, it will not address 

the seasonal constraints to nutritious diets unless combined with 
some type of irrigation (plus demand-side interventions), espe-
cially for households in communities near rural markets, as well 
as farmers constrained by land size or limited labor. A differ-
ent approach should be developed to support these households 
to produce nutritious foods all year. While also considering 
opportunities to enhance production and processing of locally 
preferred nutritious foods near rurban markets.

Processed packaged foods are available throughout 
Ghana, even in the most remote communities. Industrially 
processed foods are used to bridge seasonal gaps of nutri-
tious food availability, as are traditionally processed foods. 
Processing of tomato and chili pepper allows consumers 
to enjoy their preferred flavors and benefit from the micro-
nutrients year-round. However, increased consumption of 
ultra-processed foods like bouillon cubes when fresh foods 
are unavailable represents an emerging challenge of the glo-
balizing food system as well as an opportunity for develop-
ing more nutritious local and shelf-stable alternatives. For 
instance, an initiative by the University of Ghana entailed 
product development research to replace bouillon cubes 
with healthy alternatives (University of Ghana, University 
of California-Davis, 2019). Attempts to incorporate small-
holder farmers into supply chains for industrial processing 
of vegetables and fruits have not been highly successful 
(Boamah et al., 2019), but new technologies applied to tra-
ditional processing and supply chains should be explored, 
to potentially benefit both diets and livelihoods.

More broadly, our analysis supports application of a more 
nuanced conceptualization of market access than the oft-applied, 
and oft-critiqued (Chamberlin & Jayne, 2013), measures such 
as distance, time, cost to get to the market. As discussed else-
where, distance to market not a good measure of “remoteness” 
in our study sites (see Chamberlin, 2012; Chamberlin & Jayne, 
2013). Some communities designated as central were in fact 
extremely isolated from traditional food markets, due to the qual-
ity of roads connected to the community and characteristics of 
the reference market. Combining market access indicators with 
those that considers the variety and consistency of food supplied 
can enhance research on how producer-consumers engage with 
the market and implications for health diets (INDDEX Project, 
2018; Pingali & Ricketts, 2014).

Finally, the menu of policy interventions arising from the 
VCN analysis should not be viewed as individual approaches 
to pick and choose from. Together they provide a set of 
complementary interventions across different value chains, 
regions, and demographics. On its own, investments in irri-
gation for vegetable production will be difficult to sustain 
if produce cannot be transported to a market with unmet 
demand. Approaches that miss out on critical food system 
constraints, including food system governance, are likely to 
show minimal or short-lived benefits (Boamah et al., 2019).
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Annex 1: Survey population characteristics

Annex 2: selection of preferred nutritious 
foods list

To choose a basket of foods with high potential to improve 
diets, we triangulated analyses on food preferences and avail-
ability in local food environments for foods rich in missing 
(according to analysis of 7-day recall consumption data) 
nutrients, yielding a list of high-potential preferred nutri-
tious foods (PNFs). These foods are presented with their key 
nutrients in the table below and used to determine which 

foods to focus on in the value chain analysis. We considered 
differences in preferences between north and south, as well as 
more localized preferences by region: Ashanti, Oti, Central, 
and North-East. Some PNFs, including tomato, chili pepper, 
and okra, were preferred across all study regions, suggesting 
these foods enjoy wide acceptability to consumers throughout 
the country. Other foods were specific to particular localities. 
For example, egusi seed and bitter leaf are more widely con-
sumed in the Oti region while bungu seed and cowpea leaf 
are consumed in the North-East region Fig. 5.

Table 2   Key characteristics 
of households surveyed for 
secondary dataset, by north/
south

Source: Author’s calculations from secondary data

All (n = 2626) North (n = 755) South (n = 1062)

Characteristic Mean Std. Dev Mean Std. Dev Mean Std. Dev

Years of education of head of household 4.27 5.38 2.56 4.70 5.45 5.37
Age of head of household 45.00 13.15 44.32 12.67 44.24 12.93
Percentage of expenditures spend on food 59.70 15.39 64.52 15.59 56.30 14.81
Per capita expenditures (log) 7.53 0.54 7.50 0.52 7.59 0.51
Dependency ratio 1.69 0.92 1.70 0.52 1.79 1.02
Household is polygamous 0.01 0.10 0.01 0.08 0.01 0.10
Female headed household 0.23 0.42 0.12 0.32 0.31 0.46
Urban 0.07 0.26 0.05 0.22 0.09 0.29
Owns livestock 0.64 0.48 0.74 0.44 0.55 0.50
Expenditures below poverty line 0.22 0.41 0.24 0.43 0.20 0.40
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