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Background and 
Literature Gap



Food Security
Food Security exits when all people at all times have
both physical and economic access to sufficient food to
meet their dietary needs for a productive and healthy
life.

(Committee on World Food Security, 2009)

In this sense, food security is a broad concept, which implies not only
producing sufficient food, but also making food accessible to the entire
population sustainably throughout the year.

Why is dietary diversity important for food security?



• Utilization of food
through adequate diet,
clean water, sanitation
and health care to reach a
state of nutritional well-
being where all
physiological needs are
met.

• A population,
household or
individual must have
access to adequate food
at all times.

• Sufficient quantities of food of
appropriate quality, supplied
through domestic production
or imports, including food aid.

• Access by individuals to
adequate resources for
acquiring appropriate foods for
a nutritious diet.
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Dietary Diversity

● Dietary diversity is used to measure the nutritional level of a group; and it is a proxy 
measure for food security (Hoddinott, 2002; WFP 2005; Harris-Fry et al., 2015; Jones, 2017). 

Empirical and data-related limitations:

▪ Sample sizes used in these studies are typically small/specify only a particular
population segment (Codjoe et al., 2016; Huluka & Wondimagegnhu, 2019; Mekuria et al., 2017, Mahmudono et al.,2017).

▪ Results of most previous studies were based on one general indicator
Eg- Dietary Diversity Score [HDDS] or Food Consumption Score [FCS]

(Kennedy et al., 2010; Thorne-Lyman et al., 2010; Taruvinga et al., 2013; Codjoe et al., 2016; Workicho et al., 2016; Mekuria et al.,
2017; Mahmudiono et al., 2017; Some & Jones, 2018; Huluka & Wondimagegnhu, 2019).



Agricultural Production

▪ Empirical studies on the relationship between agricultural production and dietary diversity
have differing conclusions (Passarelli et al. 2018; Jaleta et al. 2018; Thompson and Meerman 2014). Gillespie et al.,

(2012) and Carletto et al., (2015), identify a positive relationship between agricultural production and
dietary diversity. Anderman et al., (2014) however, identify it negative association.

▪ There is no single, direct, relationship between agricultural production and household
dietary diversity and it is questionable whether people living in agricultural areas have
greater access and availability to a variety of foods than people living in non-agricultural
areas.

▪ This study also attempts to contribute to this inconclusive line of literature by having novel
measures for agricultural production in the analysis.



Market Access

▪ Market access is often seen as a catalyst for greater dietary diversity
▪ Most previous studies have been limited to measures such as,

Distance to market
(Takeshima & Nagarajan, 2012; Sibhatu et al.,2015; Luckett et al.,2015; Snapp & Fisher, 2015; Qaim et al.,2016; Jones, 2017; Abay & Hirvonen, 2017; Hirvonen &

Hoddinott, 2017; Qaim & Sibhatu, 2018; Weatherspoon et al.,2019; Huang & Tian, 2019; Onyeneke et al.,2019; Ntakyo & Van,2019)

Travel time to market
(Bellon et al.,2016; Koppmair et al.,2017; Stifel & Minten, 2017).

▪ There are inconclusive outcomes in market access and dietary diversity

▪ Further, there is a lack of analysis on market access and household dietary diversity in developing
countries, especially in Asian countries.

Some previous studies have reported that market access significantly affects household dietary
diversity (Luckett et al., 2015; Ludwig, 2018; Qaim et al., 2016; Sibhatu et al., 2015; Jones 2016; Koppmair et al.,
2017; Lenjiso et al., 2016; Qaim et al., 2016; Sibhatu and Qaim 2018).

In contrast, other previous research has highlighted that market access has not significantly affected
on household dietary diversity (Takeshima and Nagarajan, 2012; Chamberlin and Jayne, 2013; Berti, 2015; Sibhatu
et al.,2015; Qaim et al., 2016 Ambikapathi et al. 2019).



Research Gap
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This study attempts to contribute to this inconclusive line of literature by having novel measures for 
dietary diversity, market access and agricultural production in the analysis. 



Methodology



Source of data

DD-Household Income and 
Expenditure Survey (HIES) 

Market Access-Department 
of Census and Statistics

Sample size 

21,755 housing units in Sri 
Lanka 

Data analysis

Preliminary-Descriptive 
Statistics

Secondary-

Principal Component 
Analysis (PCA)

OLS regression



▪ The food consumption reference period was 7 days.

▪ Quantities and values were provided for over 200 of the most commonly consumed foods.

▪ 12 subgroups- cereals, legumes and nuts, vegetables, fruit, tubers and roots, meat, eggs, fish
and other seafood, milk and milk products, oil and fats, sweets, and miscellaneous (FAO,
2011).

▪ Paddy production (Mt), total vegetable production (Mt), field crop production (Mt), cow milk
production (L), buffaloes milk production (L) and egg production (000) were considered to
measure the agricultural production in each area.

▪ Then the Principal Component Analysis (PCA) was applied to elucidate the most relevant factors which

affect agriculture production.

▪ Market access is measured by using a number of marketplaces per 1000 people. A number of
registered retail shops, registered restaurants and canteens and registered meat, fish and
vegetable shop are considered the main markets.



Measurements of dietary diversity

Name of the Index Formula of the index Descriptions

Household Dietary Diversity Score 
(HDDS)

HDDS= σ𝑥𝑖

i= 1, .....................,12
= 1 if the particular food group is consumed,
= 0 if the particular food group is not
consumed

Entropy Index (EI) or Shannon 
index 

EI= −σ𝑖=1
𝑛 𝑤𝑖 𝑙𝑜𝑔 (𝑤𝑖) 𝑤𝑖= weight of each food group

Herfindahl-Hirschman index (HHI) HI= σ𝑖=1
𝑛 𝑤𝑖

2 𝑤𝑖 = weight of each food group

Simpson index (SI) or Berry index SI= 1 − 𝐻𝐻𝐼 HHI is the Herfindahl-Hirschman index



i = 1, 2,…….,n
Where ;
HDD= Household Dietary Diversity
MA= Market access (20 variables) 
X’ (Gender (1= Male. 2= Female), Age, Marital status (1= Never married, 2= Married, 3= Widowed,

4= Divorced, 5= Separated), Education (1= No school, 2= Primary, 3= Secondary, 4= Post-
secondary, 5= Tertiary), Monthly household income (nonlinear form) , Monthly household food
expenditure, Sector (1= Urban, 2= Rural, 3= Estate)

𝑯𝑫𝑫𝒊 = 𝜷𝟏 + 𝜷𝟐(𝑴𝑨𝒊) + 𝜷𝟑(𝑨𝑷𝒊) +෍

𝒌=𝟏

𝟕

𝜷𝒌 𝑿
′ + 𝜺𝒊

Regression analysis



Results and Discussion



Table 1: Social and demographic characteristics 



Table 2: Socio-economic characteristics

Table 3: Descriptive statistics of dietary diversity



Table 4: Mean values of the four diversity indices at different income levels

Table 5: Mean values of the four diversity indices of three different sectors



Figure 1: Changes of mean values of the four diversity indices with income 
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Figure 2: Changes of mean values of diversity indices with food expenditure ratio
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Figure 3: Consumption of different food 
groups across income level

Figure 4: Consumption of different food groups 
across different economic sectors



Principal Component Analysis (PCA ) findings

Paddy production (Mt)

Total vegetable production (Mt) 

Agricultural production Index = (0.4548/0.7280)* pc1+ ((0.7280-0.4548)/0.7280)* pc2









Conclusion and References



Conclusion

▪ The econometric exercise confirms that market access and residing in agricultural
producing areas play a key role in enhancing dietary diversity in Sri Lanka.

▪ Households who have greater market access enjoyed diverse diets. In addition, residing in
agricultural production areas also enables higher diet diversity.

▪ Urban and high-income households consume a greater amount of different food categories
than their rural and low-income counterparts.

▪ Dietary diversity was significantly higher in households headed by women than men.

▪ Households headed by younger people also showed greater diversity in their diets.

▪ Education level and marital status also had a significant influence on improved dietary
diversity.
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