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Abstract

The effects of marketization on crop diversity and dietary

diversity is very contested. Therefore, more empirical work is

needed to unpack the multidimensional factors that underpin

these processes. This article expands the analytical under-

standing of the linkages between these dimensions by

looking at the case of Uzbekistan. First, it uses quantitative

methods to assess the hypotheses that (a) wealth leads to

higher dietary diversity; (b) agricultural marketization leads to

lower dietary diversity; and (c) crop diversity leads to higher

dietary diversity. Regression analysis shows that only wealth

is an independent determinant of dietary diversity. Second,

the article uses qualitative data to argue that state policies

and social norms, by influencing food availability, knowledge

and nutritional values, are key to unpacking the relationships

between marketization, crop diversity and dietary diversity.
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1 | INTRODUCTION

Malnutrition is one of the biggest challenges the world has been facing in the last century. Most malnourished people

live in rural areas of the global South, and many of them are smallholder farmers (Pinstrup-Andersen, 2013). In

Uzbekistan, similarly to many developing contexts, around 17 million people, namely 50% of the population, still live

in rural areas and 3% of the population, mostly in rural areas, suffer from undernutrition while 38% of them lack

vitamin A (Sedik, 2017). Uzbekistan is a unique case to analyse because, in opposite direction to many low- and

middle-income countries, for three decades its governments adopted state-oriented policies, which slowed-down

marketization of agriculture and food.

Farmers' income has been often identified as one of the main determinants of good nutrition because, by

increasing purchasing power, it can improve households' capability of obtaining food (von Braun and Kennedy, 1986;

Komarek, 2010). Furthermore, since marketization in agriculture is considered the core driver of farmers' income

increase, a continuous interest persists in the literature to understand if that affects dietary diversity (Ickowitz

et al., 2019; Jones, 2017). The literature has largely focused on three outcomes of marketization: first, the upgrade

from subsistence agriculture to market-based production, distribution, and consumption. Second, the reduction of

crops produced, which often led to cash-cropping monoculture and agricultural intensification (Fafchamps, 1992;

Ickowitz et al., 2019; Von Braun & Kennedy, 1986). Third, the diversification of the sources of income in off-farm

activities, through the development of food processing industries (Swinnen & Vandeplas, 2011). However, marketi-

zation patterns are highly influenced by state policies and social norms, namely the formal and informal rules that

govern behaviour in groups and societies (Bicchieri et al., 2014), which contribute to shape nutrition outcomes

(Dixon, 2009). Thus, it is necessary to look at these factors in order to understand the possible ways in which mar-

ketization and dietary diversity interplay (Carletto et al., 2015; FAO, 2013; Unicef & WHO, 2017). The literature has

explored the link between dietary diversity, marketization and crop diversity in some Central Asian countries

(i.e., Takeshima et al., 2020; Zanello et al., 2019). This article specifically focuses on how state policies and social

norms contribute to shape marketization and/or crop diversity in the context of Uzbekistan. Using primary data and

adopting a mixed methods approach, this paper examines quantitatively the nexus between dietary diversity, market-

ization, wealth and dietary diversity. Then, using qualitative methods, it discusses the state policies and social norms

that underpin such relationships. It argues that state regulations on inputs and outputs of production can mediate

the negative impacts on nutrition of processes of marketization and related intensification. Social norms also play a

key role in shaping such outcomes. The paper is structured as follows: Section 2 reviews the literature. Section 3 out-

lines the policy context, data and methodology. Section 4 discusses the results. Section 5 concludes by outlining pol-

icy implications.

2 | THE NEXUS BETWEEN AGRICULTURAL MARKETIZATION, CROP
DIVERSITY AND DIETARY DIVERSITY

Starting with the Green Revolution in the 1980s and 1990s, agricultural marketization gained popularity in the global

South (Ickowitz et al., 2019). Marketization was recognised as conducive to increasing productivity enhancement

and thus long-term agricultural growth (Ickowitz et al., 2019; Von Braun & Kennedy, 1986). Scholars and

policymakers have proposed moving away from self-subsistence farming to overcome the inefficient use of inputs

and resources (Fafchamps, 1992). Because of their natural comparative advantages in abundant land and low-skilled

labour, it was argued that low-income countries should intensify their cash-crops production for export (Haddad,

2002; Naylor & Falcon, 2010), and import food from the international market. Farmers have been encouraged to pro-

duce cash-crops because they are considered to be more remunerative, thus able to increase farmers' disposable

income. This would improve farmers' well-being other than free resources from householdproduction (Collier &

Dercon, 2013; Dorward et al., 2009). In this context, crop diversity has often been associated with extensive and

1490 LOMBARDOZZI

 10991328, 2024, 2, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/jid.3867 by T

est, W
iley O

nline L
ibrary on [26/09/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



inefficient forms of subsistence-oriented agriculture because, being based on a direct link between production

and consumption, it would create a barrier to specialisation and economies of scale (Carletto et al., 2015;

Fafchamps, 1992).

Instead, a diametrically opposite strand of the literature argues that malnutrition can be reduced by maintining

diversity in food production, namely by maintaining crop diversity (Isaacs et al., 2016). The benefits of crop diversity

appear to be many. It tends to reduce economic vulnerability to price and market shocks. Crop diversity helps main-

tain biodiversity and reduces the exposure to climatic risks, and it serves as a direct source of food for the producers

(Jones et al., 2014; Nyantakyi-Frimpong, 2017). From an agro-ecological perspective, multiple cropping can reduce

pest and disease, weed competition, and ensure sustainable access to soil nutrients. A right balance of crops rotation

can also increase the level of nitrogen (Jones et al., 2014) as well as water-use efficiency (Bobojonov et al., 2013).

Overall, multi-cropping is seen as a risk-diversification strategy aimed at reducing food insecurity as it serves as a

direct source of food for local producers (Dorsey, 1999; Ickowitz et al., 2019). Crop diversification is also a coping

strategy to offset information asymmetry and market imperfections for smallholder farmers (Webb & von

Braun, 1994).

There studies that have systematically examined the relationship between nutrition and agricultural production

and more specifically the relationship between crop diversity and dietary diversity (Carletto et al., 2015). Those that

have focused on the diversification at the farm-level have very often found a positive association between crop

diversity and dietary diversity (Bélanger & Johns, 2008; Dillon et al., 2015; Jones et al., 2014; Kumar et al., 2015;

Malapit et al., 2015). Empirical studies have shown that crop diversity appears to have positive effects on agricultural

incomes, economic growth, and nutritional indicators (Jones, 2016, 2017; Sunderland, 2011; Von Braun, 1995;

Zanello et al., 2019). In Kenya and Tanzania, Herforth (2010) found that the number of crops grown was positively

associated with dietary diversity. Results are particularly positive when these crops are home-grown fresh fruits and

vegetables (FFVs). Similar results were found in Malawi (Jones et al., 2014). In their cross-country analysis, Pellegrini

and Tasciotti found that the production of more crops was associated with an increase in the number of food items

consumed by the household (Pellegrini & Tasciotti, 2014:6). They found a significant negative relationship between

the production of cash-crops, namely cotton and coffee, and children's nutrition (Carletto et al., 2015; Von Braun &

Kennedy, 1986). In fact, market-oriented agricultural policies have led in many developing countries to a concentra-

tion of cash-crops, mostly for export, at the cost of crop diversity (Maxwell and Fernando, 1989). The expansion of

cash-crops has been implemented at the expense of food crops for domestic consumption. The displacement

of important sources of nutrients such as millets, greens and pulses had negative effects on food security (Jones

et al., 2014). These findings may suggest that policies oriented towards crop specialization might be less effective

than crop diversification in achieving food security and dietary diversity goals.

However, other studies have raised scepticism about the positive impact of crop diversity on dietary diversity.

Some show that, although crop diversity is positively associated with dietary diversity, education, income and market

access play a more significant role in improving dietary diversity (Snapp & Fisher, 2015). Sibhatu and Qaim (2016)

show that crop diversity contributes less to diet quality than the revenue generated through the sale of cash-crops.

Similar conclusions have been developed in an econometric study on maize-based farm households in Tanzania

(Rajendran et al., 2017). Crop diversity would be ineffective or decrease producers' dietary diversity if the food-crops

grown would not provide different and/or additional nutrients (ibid). Dorsey (1999), by investigating the relationship

between marketization, diversification, intensification, and concentration of crops argues that specialising according

to market comparative advantages would be more functional than producing a diversified set of crops because it

would increase cash-income (ibid). Moreover, farmers would respond and be able to benefit fully from market prices'

incentives. In Tanzania cash cropping did not negatively affect food security because coffee was intercropped with

food crops (Lev, 1981). Positive association between marketization and children’ nutrition was found in Nepal

(Shively & Sununtnasuk, 2015). Based on the above review, empirical evidence on the relationship between marketi-

zation, dietary diversity and crop diversity at the farm-level produced conflicting results. However, two important

points can be emphasised: first, agriculture is both a source of food and income, and these two dimensions can enter
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in conflict between each other. Second, food production and food consumption can be separated as a result of mar-

ketization. In contexts of transition such as the post-Soviet countries, processes of agrarian transformation are often

not-linear and the linkages between commercialization, crop diversity and dietary diversity are diverse and multiface-

ted (Carletto et al., 2015). Figure 1 illustrates the different hypotheses of association.

Therefore, unveiling the policies and norms that shape marketization, crop diversity and wealth is crucial to

understanding how food production affects dietary diversity. Marketization is rarely just a linear shift from subsis-

tence mode of production to market mechanisms. Studies have found that in the early stages of marketization, and

due to market failures, households may decide to diversify their crop to minimise market risks and still maintain self-

subsistence production (Singh et al., 1986). Cash-crop marketization, in contexts with high transaction costs and

risks, does not fully replace food-crops because of the need for food self-sufficiency (Leavy & Poulton, 2007: 6).

Government policies and social norms can help explain such outcomes. Indeed, policies around marketization are

heterogeneous. In some countries commercial agriculture has led to a concentration and specialization in cash-crops

(Maxwell and Fernando, 1989) while in others marketization has been driven by crop diversification at national or

regional level, usually through FFVs, livestock, and aquaculture (Headey, 2011). Such nutrition-sensitive agricultural

policies have been supported as part of the objective of food security and rural business development (Shankar

et al., 2017; Shively & Sununtnasuk, 2015; Unicef & WHO, 2017; Webb & Block, 2012). Empirical studies have

shown that government policies can shift production towards more nutrient-rich crops such as FFVs positively affect

nutritional outcomes (Miller & Welch, 2013). Governments have also intervened by providing incentives for local

infrastructure investment and subsidies to commercialise new food-crops, or by intensifying existing food production

(Walls et al., 2023). By contrast, the lack of infrastructure in remote areas often resulted in high transport costs,

which made subsistence production and consumption persist (Pellegrini & Tasciotti, 2014) but also favour the con-

sumption of ultra-processed food with negative effects on nutrition (Mogues et al., 2015). As Remans et al. (2015)

argued, the relationship between production and consumption diversity must be understood beyond farm-level pro-

duction and should consider the institutional, policy and social dimensions that contribute to shape specialization of

production and marketization processes. In addition, marketization in low-income countries is underpinned by politi-

cal objectives. For instance, although they often aim at supporting market returns, governments also acknowledge

the crucial link between agrarian production and food security.

To summarise, crop diversity, marketization, and dietary diversity have often been described in the literature as incom-

patible. However, empirical results have been contradictory. The literature reviewed so far suggests that marketization is

neither a driver nor an obstacle to dietary diversity and crop diversity. Universal conclusions would therefore be inappro-

priate because they would not take into account the context-specific production structure and macro- and micro-

economic policies that influence which and how crops are produced and consumed. The ways in which marketization

F IGURE 1 Hypotheses of association.

1492 LOMBARDOZZI

 10991328, 2024, 2, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/jid.3867 by T

est, W
iley O

nline L
ibrary on [26/09/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



takes place are highly context-specific, highly dependent on the scale of observation and the time frame chosen. Marketi-

zation may therefore lead to different nutritional outcomes. The literature shows that the policy mechanisms that shape

marketization, crop diversity and dietary diversity are still under-investigated. Furthermore, there is very limited discussion

on the methodologies that are available to clearly understand how intensification in agrarian production affects nutrition

(Remans et al., 2015) and how to select and evaluate empirical evidence (Carletto et al., 2015).

In this sense, mixed-methods analysis can shed light on the under-explored linkages between food production

and consumption. In conclusion, marketization can take many forms, can be more or less nutrition-sensitive, and it

can be driven and shaped by different political and economic objectives, thus affecting dietary diversity.

3 | POLICY CONTEXT, DATA AND METHODOLOGY

3.1 | The policy context

With nearly 35 million people reported by the World Bank in 2021, Uzbekistan is the most populous country in Cen-

tral Asia. The Government of Uzbekistan (GoU) has often been criticised in the literature for its highly centralised

approach (Djanibekov et al., 2012). However, it is useful to reflect on how its agricultural policies have shaped nutri-

tion in the country. Food security was indeed an objective embedded in the national long-term strategy (Sedik,

2017), for instance through the resolution No. 251 “Approving the Concept and Action Plan on Healthy Nutrition of

the Population for the 2015-2020 Period”. In rural areas, where 50% of the population live, agriculture is still the

main source of livelihood for many households. Over the last decades, farms have been subject to various land

reforms resulting in a series of fragmentation and consolidation of agricultural land (Djanibekov et al., 2012). Cotton

was until the early 1990s the main crop cultivated in the country by fermers (large farms). In the 1990s the GoU

decided to rotate cotton with winter wheat to improve national food self-sufficiency and move away from cotton

monoculture. Both winter wheat and cotton have been subject to state procurement and state-regulated input sup-

ply until March 2020. GoU decided on the quantity, scale and location of cotton and wheat production

(Rudenko, 2008). Until the late 1990s, FFVs production was almost exclusively done by small household farms

(dekhans). However, starting from the early 2000s, national state-led investments intensified FFVs production

beyond the household level. Fermers started to produce less cotton and land was converted towards more nutrition-

sensitive FFVs. This is observable from available official data which show that the production of potatoes, tomatoes,

fruits gardening increased at both regional and national level to the detriment of cotton, which declined

(Lombardozzi, 2019; Figures 2).

F IGURE 2 Patterns of crop diversification (gross harvest). Source: State Committee of Statistics of Uzbekistan

LOMBARDOZZI 1493

 10991328, 2024, 2, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/jid.3867 by T

est, W
iley O

nline L
ibrary on [26/09/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



As a result of the diversification towards FFVs, private farms have increased their exposure to the market

(Bobojonov et al., 2013; Djanibekov et al., 2012; Hasanov, 2016). The production of FFVs has also been stimulated

by the establishment of Public-Private-Partnerships (PPPs) and private agri-businesses which are involved in the dis-

tribution and processing phases of the FFVs value chain (Khidirov et al., 2015). The gradual liberalisation was aimed

at achieving several socio-economic objectives in rural areas, including increasing productivity and creating jobs, as

well as reducing national food insecurity, which was halved between 2006 and 2012 (Sedik, 2017). The Uzbek case

therefore provides a distinctive example for assessing the links between state-led initiatives for agricultural marketi-

zation, crop diversification and food security objectives.

3.2 | Data and methodology

The lack of secondary data on nutrition and agriculture is one of the main problems in conducting applied research in

Uzbekistan, which makes necessary the collection of primary data. Cross-sectional data for this case study were col-

lected from 2015 to 2022. The first round of fieldwork took place between August and December 2015. A survey

composed of 120 farmers was conducted in the Samarkand region and included cotton-wheat fermers, wheat-fruit

and vegetables fermers, rural wage workers, and smallholders (Dekhans), through an equally distributed stratified

sample. The strata, namely fermers producing cotton and wheat, fermers producing FFV and wheat, small farm house-

holds and wage workers (Table 1) were identified based on classifications used in previous surveys (Djanibekov

et al., 2012) and were reflective of the state planning of agri-food production. The first stage of the selection process

was to identify equal representatives of the four strata of the farmers' population and then to randomly select from

these with the help of local experts based at Samarkand Agricultural University, who provided official affiliation,

logistical support and expertise in designing the survey questionnaire. The survey questionnaire consisted of 87 ques-

tions, including the sub-questions, and was thematically divided into four modules: 1) general socio-demographic

characteristics; 2) commercialisation indicators for inputs and outputs; 3) asset index; 4) nutrition security (Food

Security Index and Dietary Diversity Index Score).

The sample was selected in the Samarkand region, the most populous region of the country, which is also at the

forefront of crop diversification because of its favourable ecological characteristics to cultivate FFVs

(Hasanov, 2016). Although the results have a limited ability to be representative of the country as a whole, which

can be seen as a limitation of the paper, the low variance within each stratum indicates the homogeneity and validity

of the sample strata identified in relation to the objectives of the analysis. It has been argued that the size of the

population sample has no real effect on how well the sample is able to describe the main trends within the popula-

tion if the variables included are relevant and significant characteristics are revealed (Oya, 2004). Johnston (1997)

also noted that while large surveys may provide good statistical numbers, they may not contribute to understanding

TABLE 1 Stratified survey sample.

Fermers: cotton/wheat

Fermers:

FFV/wheat Dekhans

Agriculture wage

workers

State procurement/
market

Cotton and Wheat (quota)

+ market

Wheat (quota)

+ market

Only market Only market

Labour relation Family/wage labour Family/wage

labour

Family/off-farm

labour

Family/hired in

Fermers

Land tenure Long-term lease Long-term lease Lifetime

inheritable

Lifetime inheritable

Average hectares 59 32 0.27 0.21

Source: Author.
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the dynamics within the community. Finally, the sample was the result of careful consideration of the feasibility of

the exercise given the time and budget available. It was therefore decided that in order to achieve statistical signifi-

cance for all strata, a minimum of 30 units should be interviewed for each stratum. The statistical analysis was con-

ducted with SPSS software and all the 120 observations were included in the dataset. This exercise provides an

opportunity to reflect on the benefits and drawbacks of the agrarian reforms of the first 25 years of Uzbekistan's

transition which is beyond the immediate scope of this paper but can be explored in future research. Two enumera-

tors from the Samarkand Agricultural University assisted in the data collection process. The interviews were con-

ducted by the author in Russian language or with the help of the enumerators in Uzbek language.

In addition, qualitative data were collected through three rounds of fieldwork in 2015, 2018 and in 2022, rigorously

drawing on scholarship on qualitative research methods and mixed methods (Mayoux, 2006; Morgan, 2007;

Olsen, 2004). The author conducted over 50 semi-structured and unstructured stakeholder interviews with Uzbek

policymakers, international organisations, local academics, local administrators and farmers in the capital Tashkent and

Samarkand. These interviews were triangulated with the quantitative data and provided further insights into the analysis,

for example on patterns of food consumption and crop production. Interviewees were kept anonymous to ensure confi-

dentiality, and interviews were transcribed manually. In addition, direct observations were conducted on farms in Samar-

kand and in bazaars in Tashkent and the Samarkand region to examine the dynamics of food availability and access.

3.2.1 | Dietary diversity

Dietary diversity can be defined as the variety of food types consumed by an individual in a diet in a given period of

time, classified according to the variety of the nutritional components they contain. Both policymakers and nutrition-

ists consider dietary diversity indices to be able to estimate macro- and micro-nutrients in terms of dietary adequacy

(Arimond & Ruel, 2004; Rajendran et al., 2017; Ruel, 2003). Marshall et al., 2014 report the use of 80 different diet

quality indices. As Perry et al. (2015) note, many indices rely heavily on detailed dietary assessments, which are bur-

densome for both respondents and researchers. In this exercise dietary diversity has been assessed through the Indi-

vidual Dietary Diversity Score (IDDS) developed by the FAO and it serves as time- and cost-effective assessment

tool (Ruel, 2003). The IDDS used a 24-hour recall and it has been implemented at the individual level and includes all

the available primary source of food provision (Kennedy et al., 2011). Questions about what was eaten or drunk the

day before (24-hour recall) for breakfast, lunch, snack and dinner, either consumed or produced at home or away

from home were asked to both female and male farmers involved in the production or preparation of food, using

15 food groups. Very often eating away from home is very common especially for men, so it was important also to

include the dimension of eating or drinking outside the home and to include ‘street food’ consumption habits. The

content of the food groups was designed and adapted to the specificity of local diet, taking into account common

practice of eating mixed dishes (for example the traditional meal Plov, which contains different sources of nutrients,

has been broken down into its ingredients in the food group classification of the IDDS). Although the FAO

guideline table consists of 16 food groups, it was decided to evaluate 15 food groups1 and to combine tubers and

white tubers to reflect the local availability of the respective food types (for instance, yams, sweet potatoes and cas-

sava are not available in Uzbekistan and are not even imported, and would therefore bias the overall score down-

wards). The index score therefore indicates results on a scale from 0 to 15. The use of 24-hour recall may not

capture daily variation, but this is relatively small in poor rural households.

3.2.2 | Asset index — wealth

In order to understand the different levels of wealth, an asset index has been developed. Assets are considered a

good proxy for wealth in contexts where wage labour is rare and money is not the main medium of exchange.

LOMBARDOZZI 1495
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Fieldwork has confirmed that in rural informal economies, where the market is less developed than in urban areas,

and where agriculture can still be considered a ‘state-sector’, the definition of poverty or wealth can be based,

although not exclusively, on very heterogeneous and context-specific non-monetary variables. Indeed, measures of

income rather than consumption or asset ownership have been mistakenly used to assess welfare or accumulation

patterns. In low-income contexts livelihoods often depend on transfers in-kind, and non-marketed food accounts for

a large share of the consumption basket. Indeed, many studies based on monetary measures have often overlooked

important factors that explain labour markets and household social structures (Johnston & Abreu, 2016). For these

reasons, it could be more effective in such contexts to ask “what do you own?” rather than “what did you buy?”
(Johnston & Wall, 2008). As a reference, I have considered the asset indicators used in the 2002 Uzbekistan national

survey.2 Only 13 assets out of the 30 assets collected were used, because they better explained the variation in the

total set of assets across the population, but also reflected the stratifications of farmers and the appropriateness of

size. Data-driven weights were assigned to each of the 13 selected assets.3

3.2.3 | Crop diversity

Crop diversity was measured using the Simpson Diversity Index. The Simpson's index (D) is a measure of

diversity that takes into account the richness and evenness of species, in our case crops, present in an ecosystem.

The index is calculated as follows:

where ni is the total number of organisms of each individual species, N = the total number of organisms of all

species. Simpson diversity index means the greater the value the greater the sample diversity. The calculation has

been done based on an estimation of the size of the area devoted to each crop (in hectares). The Simpson Index is

one of the few indices able to combine measures of both richness and abundance. The data are taken from the survey

question in which each farmer was asked to list to the best of their knowledge the type of crops produced on their

land in the previous 12 months, (household plot- tomarqa- for dekhan and workers, and tomarqua and farm combined

for cotton-wheat Fermers). The index does not include livestock. Typical crops produced were wheat, cotton (only

cotton Farmers), tomatoes, fruits and different vegetables. Sibhatu and Qaim (2016) note how different crops have

different nutritional properties, which affect the outcomes of production-consumption. In the case of a non-food crop

the nutritional contribution is negative. So, in this case cotton may have an opportunity-cost for food access.

3.2.4 | Marketization index

Two components formed the marketization index. The output component assessed the varying degrees of market

integration based on a combination of self-consumption; state procurement; sale to local bazaar; sale to wholesale/

processing company/export. The input component assessed differences in access to inputs and hiring of permanent

labour. These two indices were then combined into a ‘marketization index’. Information obtained from survey ques-

tions “Where do you sell your crops?” and “list state-provided inputs” and “Do you hire permanent labour?”
showed a different degree of integration into different market channels but also different access to inputs for dif-

ferent types of farmers. Only cotton and wheat farmers had access to government-subsidised fertiliser, seeds, trac-

tors, and extension services. Smallholder dekhans could only buy seeds and certain types of fertiliser from the

market.

For each of these four indicators, namely dietary diversity (to assess food security), asset endowment (to assess

wealth), crop diversity, and marketization (to assess marketization), four indices were developed using Principal Com-

ponent Analysis (PCA). PCA is a statistical technique that collapses a data matrix into a smaller number of compo-

nents to emphasise variation and highlight strong patterns in a dataset.
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4 | RESULTS

4.1 | Quantitative results

In this section, I first examine the correlations between the variables outlined above, namely dietary diversity, wealth,

crop diversity and agrarian marketization. I then use a multivariate analysis to investigate these correlations after

controlling for other social characteristics.

Table 2 shows a positive correlation between dietary diversity, asset index, marketization and crop diversity.

These positive correlations suggest that the wealthiest respondents eat better, and the degree of marketization is

positively associated with wealth, as expected, but also with crop diversity.

However, pairwise correlation coefficients capture associations in isolation without consideration of third fac-

tors. To analyse the joint relationship between the four variables of interest, I estimated a simple multivariate regres-

sion model (1).

y¼XαþZβþε ð1Þ

y is a vector of the dietary diversity of the N individuals in the survey. X is a set of vectors including a vector of 1n,

crop diversity (Simpson index), wealth (asset index), and agrarian marketization; the key variables of interest. Z is a

vector of control variables, including university education,1 land size, household size, and gender. I used a dummy for

female farmers where female is 1 and male is 0. α and β are vectors of coefficients and ε is a vector of residuals. The

model is estimated by ordinary least squares (OLS). Regression results are reported in Table 3.

The results of the first regression Model 1 in Table 3 show that the asset index is the only significant predictor

of dietary diversity, namely as the asset index increases so does the dietary diversity. Neither marketization nor crop

diversity seemed to have an independent effect on dietary diversity. To test the hypothesis that both the marketiza-

tion index and the crop diversity index affect dietary diversity only through the asset index, two further experiments

were conducted, excluding the asset index and the marketization index in Models 2 and 3. Indeed, agricultural mar-

ketization became significant when the asset index was excluded (model 1), and crop diversity became significant

when both the asset index and the marketization index were excluded. These results were confirmed when the out-

liers were removed. These results suggest that agricultural marketization was mediated by wealth but had no direct

effect on dietary diversity. Similarly, crop diversity was mediated by agrarian marketization and wealth, and had no

direct effect on dietary diversity when controlling for the mediating factors. The relationship between the explana-

tory variables of interest is shown in Figure 3.

However, diets are not well balanced across the board. In particular, the breakdown of IDDS by food type shows

that some foods are not widely consumed by all groups. For example, only 8% of fermers consumed fish, and only

25% consumed dark green vegetables. Therefore, even if wealth is an important factor in explaining diets, it is

TABLE 2 Pairwise Pearson Correlations between diet diversity, commercialisation index, crop diversity index,
asset index.

Diet diversity Market. index Simpson index

Market. index 0.4033**

Simpson index 0.3264** 0.5588**

Asset index 0.5137** 0.5839** 0.4135**

Note: ** indicates significance at the 1% level (2-tailed test). Based on N = 120 observations.

1Given the Soviet Union legacy, literacy rate in Uzbekistan is 99% (WB, 2015) and university is the level of higher differentiation in education.
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necessary to explore the institutional context and social norms through qualitative data to disentangle further such

relationships.

4.2 | Qualitative results

I will now discuss the findings on the association between dietary diversity, agricultural marketization and crop diver-

sity by extending the analysis to the institutional mechanisms and social norms.

4.2.1 | Dietary diversity and crop diversity

I now investigate the relationships between crop diversity and dietary diversity. Using descriptive survey data, I first

assess how crop diversity (Simpson Index) differs by farmer’ type, i.e. which type of farmer among the cotton-wheat

and wheat-FFV fermers, dekhans and wage farmers surveyed cultivated the highest number of crops.

As can be seen in Figure 4, although fermers were obliged to grow wheat and cotton to meet the public procure-

ment obligations, they managed to produce a wider range of crops than dekhans and wage workers (see average

value in vertical axes ‘Simpson_3’ (D) at 0.9 and 0.78), and this was particularly significant in the case of wheat pro-

ducers who also produced FFVs. Fermers performed better than dekhans because they benefited from larger plots of

land (see Table 1- average plot size for fermers in the case study was 59 ha for cotton-wheat producers and 32 ha

for wheat-FFV producers as opposed to 0.3 ha for dekhans). This finding suggests that state regulations on land leas-

ing did not prevent crop diversification and intensification among fermers. On-farms observations and unstructured

interviews show that fermers growing state-crops, namely cotton and wheat, once their procurement quota was met,

used the land for other purposes. Sometimes they produced food crops to meet their own subsistence needs or to

sell it on the market as cash-crops, or it was cultivated by wage workers through sharecropping. This may also be

due to state investments in irrigation technology, which facilitates the production of secondary crops

(e.g., vegetables) after the state-crops. By contrast, although the dekhans were not subject to any state procurement

restrictions, the small size of the available plot did not allow them to grow many crops and they did not have, on

average, a high level of crop-diversity (D of 0.46 and 0.38 for farm workers and dekhans respectively). As a test, I

TABLE 3 Dietary diversity results with and without asset index, and without marketization.

Model 1
With asset index

Model 2
Without asset index

Model 3
Without asset index and
marketization index

Asset index 0.171** (0.049)

Marketization index 0.054 (0.056) 0.114* (0.056)

Simpson index 0.534 (0.573) 0.718 (0.600) 1.234* (0.546)

Household size �0.023 (0.037) �0.026 (0.039) �0.022 (0.039)

Land size 0.000 (0.004) 0.004 (0.004) 0.007 (0.004)

University �0.136 (0.321) 0.212 (0.321) 0.300 (0.322)

Gender �0.287 (0.399) �0.542 (0.412) �0.663 (0.413)

Constant 7.220** (0.452) 7.712** (0.045) 7.513 (0.447)**

N 120 120 120

Adj. R- Squared 0.249 0.173 0.151

Notes: ** indicates significance at the 1% level (two-tailed test). * indicates significance at the 5% level. Based on N = 120

observations.
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looked at the multiple correlations of the sub-productions, and cotton did not correlate significantly with many FFVs,

unlike wheat, which instead correlated positively with carrots, onions, and fruits. In fact, the most diversified farms

were those producing wheat and FFVs, which on average benefited from smaller land sizes compared with the larger

cotton producers. These results therefore challenge the hypothesis of a direct and linear relationship between farm

size, crop diversity and dietary diversity. The survey results show that higher crop diversity has led to positive out-

comes in terms of direct food access and hence dietary diversity. However, this case study also shows that the

assumption that cash-crops create a substitution or competition effect with food is not always confirmed empirically.

Instead, this case study shows that the outcomes of marketization are highly dependent on state policies that pro-

vide access to land, inputs of production, and thus food. Although diversification and specialisation are often per-

ceived as a trade-off for nutrition (Pellegrini & Tasciotti, 2014; Webb & Block, 2012), multidimensional social factors

and supply- and demand-oriented public policies are important for creating a functional food system and balanced

diets.

4.2.2 | Dietary diversity and assets wealth

Although the quantitative results suggested a direct association between wealth and dietary diversity, qualitative

data collected through interviews and observations with farmers confirmed the results shown by the IDDS's

F IGURE 4 Plot of Simpson index (crop diversity) by type of farmer surveyed. Source: Survey.
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disaggregation, namely that diets were often monotonous even among the wealthiest respondents. This suggests

that it cannot always be assumed that the additional income from commercial crops will be used to consume more

and better nutritious food. Instead, supply-related issues such as food availability need to be considered to assess

access to a diversified diet. In addition, the assumption that wealthier respondents would eat better was tested by

asking the 120 farmers what kind of items or activities they would buy if they had extra income. Although the ques-

tion did not specify the amount of extra income, the survey question listed a closed set of options for respondents

to choose from, so that the choice made did not depend on the hypothetical availability of income, but rather on

their personal desires.

As shown in Figure 5, in most of the cases non-food related options such as buying agricultural inputs and

investing in their children's education were preferred over buying more nutritious food such as fish or different types

of imported fruits or food stuff (Girard et al., 2012). These responses are very relevant for understanding the priori-

ties that drive consumption patterns. Indeed, farmers tend to save on food. This suggests that nutritional objectives

very often compete with a number of other human and social needs, so that even several rational choices and desir-

able preferences can coexist and compete in a situation of budgetary constraints (Girard et al., 2012 Thus, supply

and demand mechanisms depend on multifaceted factors, and income may not be the only driver of food choices.

Moreover, empirical evidence confirms that, in contexts where food production is not fully commercialised and

the food market is not fully liberalised, farmers have an incentive to rely on self-subsistence or local production

(Ickowitz et al., 2019; Muller, 2009). The persistence of self-subsistence consumption could in turn slow down food

marketization and the consumption of ultra-processed food, as it was observed in the context of Uzbekistan. Con-

sumers are therefore less exposed to ultra-processed food, even at higher income levels. It has also been observed

that strong social norms around traditional meals can make farmers and non-farmers reluctant to change their diets.

Such dynamics could help prevent unhealthy consumption behaviours, challenging the ‘dietary transition’ theory,
which suggests that economic growth automatically leads to the consumption of ultra-processed food. Instead, food

availability and consumption depend on the way the market is regulated. Nevertheless, the lack of food in markets

can be a source of diet dysfunction, especially in the absence of alternatives to affordable and healthy food, which

F IGURE 5 “In case of extra income, what would you buy for your family?” Source: Survey data.
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can occur in transition economies where the integration into Global Value Chains is slow. Therefore, there is not

always a linear relationship between income and food intake. Consumption patterns are determined by food avail-

ability on the market, preferences, long-term personal goals, knowledge, nutritional and social norms, and beliefs

about certain types of food (Hoddinott & Wiesmann, 2010). In sum, evidence shows that mechanisms of supply and

demand are shaped by multi-layers factors and that income is not the only driver of nutrition.

4.2.3 | Dietary diversity and agrarian marketization

As discussed above, empirical works investigating the farm-level effects of marketization on nutrition have shown

mixed results (Jones et al., 2014; Sibhatu & Qaim, 2016; Von Braun, 1995). Thus, a discussion of the socio-economic

specificities of the marketization of Uzbek FFVs can provide an insightful lens through which to broaden our under-

standing of the linkages between nutrition and marketization. FFVs are sold through different market channels,

namely to processing companies, wholesales, and international markets. This process of marketization has been

driven by a state-led diversification strategy that has diverted land from cotton-wheat rotations to FFVs, and

supported the transformation of the sector through a mix of trade protectionism and subsidies. Therefore, marketiza-

tion in Uzbekistan did not occur, as often described in the literature, through the substitution of food-crops produc-

tion with export-oriented cash-crop production. Instead, marketization was introduced through a state-planned crop

diversification programme that strengthened food-crops production. Thus, these results show that marketization can

take place in a variety of ways without negatively affecting crop diversification or dietary diversity. The results also

highlight the need to pay more attention to the broader institutional frameworks and regulations that shape the

reconfiguration of agricultural production and consumption patterns. Indeed, nutritional outcomes are not solely

determined by the presence or absence of cash-crops, but also by market mechanisms (Hawkes & Ruel, 2006).

Interviews with farmers involved in the production of state crops confirmed that they had access to state-

subsidised fertilisers and agrochemicals at a guaranteed price which were often diverted to food crops. Thus, the

access to such subsidised inputs has had unintended but positive spillover effects on food production. This empirical

evidence refutes the thesis that in a situation of scarcity, market-oriented production would divert the use of inputs

to the detriment of self-subsistence in order to achieve higher market returns. Instead, this case study suggests that

non-market and non-profit strategies play a key role in producers' decisions about how to meet their food needs.

However, this also implies that input subsidies are positively associated with dietary diversity. Indeed, the case of

Uzbekistan seems to be similar to the case of Malawi, where results have shown that fertilisers programmes had a

positive impact on nutrition, increased food availability, and poverty reduction (Dorward & Chirwa, 2011;

Harou, 2018). Finally, FFVs seem to support Bharadwaj's (1985) view that marketization tends to start with outputs

rather than inputs, which adds a further layer of complexity to the analysis of marketization. Indeed, the literature

has paid considerable attention to the marketization of outputs but has often overlooked that the commercialization

of inputs such as fertilisers, land etc. has had a major impact on nutritional outcomes. In conclusion, the results sug-

gest that marketization, if supported by appropriate state interventions that mediate market risks, does not automat-

ically lead to loss of crop diversity and nutritional setbacks.

5 | CONCLUDING DISCUSSION

The findings of this case study provided new insights and reflections on the nexus between agricultural marketiza-

tion, crop diversity, wealth, and dietary diversity. This research confirms that marketization is shaped by context-

specific economic policies and social norms that lead to different nutritional outcomes. Therefore, an ad-hoc and

inductive research methodology is needed to identify effective policy solutions for food security. This article

problematises the understanding of agricultural marketization as a homogenous process and demonstrates the need
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for the use of mixed methods that take into account the specificities of production and exchange relations to explain

dietary diversity outcomes.

It is argued that the dichotomy of agricultural ‘commercialization’ versus ‘diversity’ is often based on rather weak

analytical starting points. These mechanisms need to be understood along two dimensions: first, how processes of com-

modification affect the access to and distribution of the means of production (Bernstein et al., 1996; Byres, 1991;). Sec-

ondly, through the analysis of relations of exchange, which also depend on the state policies that determine access to

food. In contexts such as the post-Soviet space where food markets, but also input markets and credit are not fully mar-

ketized, the link between production and consumption is tight, and farmers often rely on self-subsistence. Dietary diver-

sity will then depend on what and how much is produced at the farm-level and crop diversity will be crucial for nutrition

(Muller, 2009). In these cases, it is appropriate to examine the relationship between farm-level production and dietary

diversity. Conversely, in contexts where these linkages are strongly mediated by the market, government interventions,

or induced preferences in the food supply, the analysis should be complemented by broader categories.

In conclusion, market regulations play an important role in preventing drastic shocks such as the risk of supply short-

ages. Governments and policy makers can intervene at the national and local levels to shape market distribution, ensure a

stable and accessible food supply, and ultimately avoid friction between commercial agriculture and food consumption

(Sibhatu & Qaim, 2016). Food and agricultural research should not focus on what it is produced, but rather on how it is

produced. Only by re-orienting the focus on the multidimensional processes surrounding the marketization of both inputs

and outputs will applied research be able to inform and unravel the tensions between food production and consumption.
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ENDNOTES
1 Cereals, white tubers and roots; legumes, nuts, and seeds; vegetables; fruits; meat; eggs; fish and fish products; milk and

milk products; sweets and sugars; oils and fats; and spices, condiments, and beverages.
2 The survey included source of drinking water, type of toilet facility, has electricity, radio, television, refrigerator, bicycle,

motorcycle, car/truck, floor material, wall material, roof material, telephone.
3 The assets used for the construction of the index are: fridge, bank account, tractor, car, chairs, computer laptop, DVD,

washing machine, bed, air conditioner, sewing machine, gas hitting, number of cows.
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