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Abstract
This paper analyses the diet quality aspect of food security of Roma in Romania. We employed a modified Blinder-Oaxaca
decomposition technique using Household Budget Survey data for the period 2004–2011. The estimates suggest that Roma have
inferior diet diversity compared to the non-Roma. Around one-third of the diet diversity gap is explained by the differences in
observed socio-economic factors, whereas the remaining part of the gap is attributed to unobserved factors. We argue that the
unexplained component of the diet diversity gap is caused by the discrimination of the Roma on the labour market and by their
specific informal institutions.
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1 Introduction

According to FAO (2015) around 795 million people globally
suffer from undernourishment meaning that one in nine peo-
ple does not get sufficient food intake to be healthy and lead
an active life. Food insecurity is especially a threat in the
developing countries (Sub-Saharan Africa, Latin America,
and Asia), where most food insecure people live. However,
low income and marginalised groups in developed and transi-
tion economies also experience food insecurity. Such
marginalised groups undoubtedly include the Roma popula-
tion, one of the biggest ethnic minority groups in Europe
(UNDP 2013; Council of Europe 2012; FRA 2014a, 2014b).

There are around 11 million Roma people living in Europe,
mostly concentrated in the Central and Southeast European
countries. Romania has one of the largest Roma populations
in Europe. Around 16% of European Roma live in Romania,
whereas the share of Romanian Roma accounts for as much as
30% of all Roma in the EuropeanUnion (EU). Some estimates
put the proportion of Roma in the total Romanian population
as high as 10% or more which is one of the highest propor-
tions in Europe (Council of Europe 2012). Around 78% of
Roma in Romania live in households with incomes below
the poverty line,1 while 22% of Romanians live below the
poverty line (FRA 2014a). In most European countries includ-
ing Romania, Roma populations face, to varying degrees, dis-
crimination, which is reflected in racism and exclusion from
the formal labour market as well as more difficult access to
healthcare and education than the majority population (e.g.,
Tomovska 2010; European Commission 2012; FRA 2012,
2014a, 2014b; Bartoš et al. 2016; Ciaian and Kancs 2016a).

In this paper we aim to cast light on the food security
situation of the Roma population in Romania. We focus
on the diet quality aspect of food security of Roma and
reveal possible cultural (institutional) and economic
(marginalisation) forces determining their choices of diet.
In the nutrition economics literature (e.g., Fernandez et al.

1 Poverty line (or income below the national at risk-of-poverty level) is defined
as household income below 60% of the national median equivalised dispos-
able income. Equivalised disposable income is the sum of all net incomes
within a household during a year adjusted per equivalent adult (FRA 2014a).

* Pavel Ciaian
pavel.ciaian@ec.europa.eu

1 European Commission, Joint Research Centre, Seville, Spain
2 LIS Cross-National Data Center in Luxembourg,

Esch-Belval, Luxembourg
3 National Bank of Slovakia, Bratislava, Slovakia
4 Faculty of Economics and Management, Slovak University of

Agriculture, Nitra, Slovakia
5 Faculty of Economics, University of West Bohemia,

Pilsen, Czech Republic
6 Lincoln Business School, University of Lincoln, Lincoln, UK

Food Security (2018) 10:437–456
https://doi.org/10.1007/s12571-018-0781-8

http://crossmark.crossref.org/dialog/?doi=10.1007/s12571-018-0781-8&domain=pdf
mailto:pavel.ciaian@ec.europa.eu


1996; Hatloy et al. 1998; Arimond and Ruel 2004; Kant
2004; Matz et al. 2015) and food economics literature
(e.g., Theil and Finke 1983; Jackson 1984; Thiele and
Weiss 2003; Herzfeld et al. 2014; Braha et al. 2017) diet
diversity is commonly employed as a proxy for diet qual-
ity.2 It is established that consumption of a diverse diet
has a positive impact on health and that diet diversity is a
good indicator of food security at the household level.3

We proxied diet quality with three diversity indicators: the
count of consumed food items, Simpson index, and
Entropy index. To identify the Roma specificities in their
diet choices, we compared them to that of the majority of
the Romanian population. We also use other non-Roma
minorities (Hungarian and other minorities) as control
groups to test the importance of the diet quality differen-
tial with the non-Roma population. We studied the quality
of food diet of the Romanian Roma population using the
counterfactual decomposition technique introduced by
Blinder (1973) and Oaxaca (1973), which is often used
to estimate mean outcome differences among groups (e.g.,
Fairlie 1999; Schaafsma and Sweetman 2001; Frenette
and Morissette 2005; Drydakis 2012; Sen 2014;
Croucher et al. 2018). Household Budget Survey (HBS)
were obtained from the Romanian National Institute of
Statistics (NIS) covering the period 2004–2011.

Food insecurity and specifically diet quality of ethnic mi-
norities have been studied mainly in the United States. For
example, Coleman-Jensen et al. (2014) have shown that
Hispanic (Latino) households are more than twice as likely
to be food insecure as regular white (Caucasian) households
– 24% versus 11%. Food insecurity and resulting poor health
of minority ethnic groups is usually due to significantly lower
incomes, higher poverty and unemployment rates and worse
access to food assistance programs (e.g., Alaimo et al. 1998;
Himmelgreen et al. 2000; Arimond and Ruel 2004).

Papers analysing diets of the Roma ethnic group in Europe
are rather limited. Existing studies focus on Roma food secu-
rity in terms of access to food, importance of food expenditure
in total income or severity of hunger and malnutrition without
going into details of food composition and diet quality (e.g.,
Masseria et al. 2010; Voko et al. 2009; FRA 2014a). The most
comprehensive surveys of the Roma’s socio-economic

situation in Europe were conducted by the European
Commission, the UNDP, and the World Bank in 17
European countries (UNDP 2014; FRA 2012, 2014a,
2014b). The parts of the surveys focusing on Roma food se-
curity evaluated Roma food security in general and found that
Roma perform significantly worse than the similar non-Roma
populations. On average in the EU, around 40% of Roma live
in households which experienced hunger at least once per
month. Further, childhood hunger rates were at least three
times higher for the Roma than for the similar non-Roma
populations. Romania is one of the worst performing countries
in these food security indicators (FRA 2014a). There are also
some studies on differences in health status between Roma
and other ethnic groups, e.g. in Bulgaria, Romania, and
Hungary. These studies conclude that the likelihood of self-
reporting bad health status is significantly higher for Roma
than for non-Roma populations (e.g., Masseria et al. 2010;
Voko et al. 2009). An exception is the UNDP (2013) study
which collected a more detailed survey data on diets of Roma
households in Slovakia. The results of this survey indicate that
the Roma in Slovakia spend 40–50% of their total income on
food, which is significantly higher compared to the national
average (around 15–20%). Further, the results suggest that
healthier food items were found only in minimal amounts
while cheaper and lower quality alternatives predominated in
Roma’s diets (UNDP 2013). However, this survey was rela-
tively small and it did not include non-Roma populations,
which does not allow comparison of Roma’s diet quality with
the majority population or testing of the statistical significance
in the observed differences in diet behaviour.

Our main contribution to the literature is the use of unique
HBS survey data that contain detailed information on the diet
and ethnicity of surveyed households. These allow us to eval-
uate Roma dietary behaviour and compare it with the majority
population as well as with other minorities living in Romania.
To our knowledge, there are no comparable studies on diet
quality for the Roma ethnic group in Europe. Given the strong
correlation between diet quality and food security (e.g.,
Hoddinott and Yohannes 2002; Ruel 2002; Champagne
et al. 2007; Faber et al. 2009) this is a significant omission
in the literature. Our second contribution to the literature is the
application of the Blinder-Oaxaca decomposition technique to
the analyses of the nutritional security and vulnerability across
ethnic groups.

The paper is organised as follows. The next section pro-
vides a brief overview of the recent history of Roma ethnic
group in Romania, which is followed by the third section
explaining the determinants of food consumption patterns of
Roma and how these differ from non-Roma’s. The fourth
section presents the methodology for the measurement and
decomposition of the diet diversity. Data used in the estima-
tion are presented in the fifth section and the sixth section
describes the results, while the last section concludes.

2 Diet diversity is considered an important determinant of the diet quality of
individuals. However, there are other factors which impact diet quality which
includes most importantly macro and micro nutrients contained in the con-
sumed foods and the quantity and quality of the calorie intake (Braha et al.
2017). For example, Kennedy (2004) showed that variety in certain energy-
rich food items may lead to overweight and obesity and ultimately poor health.
3 The food security concept formulated in the Declaration on World Food
Security, adopted in 1996, encompasses supply and demand factors and in-
cludes the following four key elements: availability, access, utilization, and
stability. In general, the access to food is perceived to be incorporated in the
proportion of income spent on food, whereas the utilization of food is captured
by the diversity (quality) of diet for which access is a necessary condition
(Carletto et al. 2013; FAO 2015; Braha et al. 2017).
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2 Recent history of Roma in Romania

The current situation of the Roma in Romania is heavily affect-
ed by the Communist regime installed in Eastern Europe after
World War II and the subsequent transition process following
the collapse of Communism in 1989. The general policy ob-
jective of the Communist regime in Romania was to gradually
assimilate the Roma ethnic group by restricting their culture,
language and their traditional way of life. One consequence of
this policy was that Roma underwent significant occupational
transformation; many of them were forced to abandon their
traditional occupations and switch to unskilled or semi-skilled
jobs. The main type of employment of Roma during the
Communist period included seasonal labour in cooperative or
state farms and unskilled jobs in the industrial sector. Yet an
additional important activity of some Roma during the
Communist period was trade. The shortage of basic goods
and services was a typical state of the economy under the
Communist regime which provided for many Roma an oppor-
tunity to expand both their legal and semi-illegal trade activi-
ties. Although Communism contributed to the modernisation
of Roma lifestyles, improvement of social and material condi-
tion and helped to create a Roma middle class (e.g., industrial
workers, intellectuals), in general Roma underwent a process of
socio-economic marginalisation by becoming a category of
population with the most acute social and economic problems
to a degree that was not observed in Romania in the past (Troc
2002; Achim 2004).

After the fall of Communism in 1989, the restrictions on
cultural freedom and the use of Roma language were abolished.
However, the economic situation of Roma deteriorated drasti-
cally during the transition from central planning tomarket econ-
omy (especially in the early years). Due to widespread discrim-
ination, low education and skills, Roma were the first to lose
their jobs. The transition to market economy also had an ad-
verse impact on the Roma who were involved in trading activ-
ities during the former Communist system. Given that commer-
cial trade became legal and a recognised activity, Roma lost to a
large extent their market position. As a result, most Roma
remained long-term unemployed and mostly relied on seasonal
and occasion types of jobs (Barany 2004; Creţan and Turnock
2009). Poverty and social exclusion forced many Roma to
search for alternative activities such as begging, petty theft,
blackmarket trade and other types of semi-illegal activities, thus
further aggravating conflict and discrimination tendencies in the
majority non-Roma population (Troc 2002; Marushiakova and
Popov 2003; Năstasă and Salat 2003; Creţan and Turnock
2009; Ciaian and Kancs 2016a). The adverse impacts of the
previous Communist regime and the subsequent developments
during the transition process had repercussions on Roma exclu-
sion from the majority population socio-economic system and
on the ability of Roma communities to ensure sufficient and
stable incomes needed for healthy food consumption patterns.

3 Hypothesis development: Roma’s food
consumption patterns

The aim of this paper is to provide an explanation for potential
factors that may lead to different food consumption patterns of
Roma compared to non-Roma populations. We focus on two
key issues that strongly differ between Roma and non-Roma
and may impact their diet choices. First, we consider the im-
plications of Roma specific informal institutions on their food
consumption patterns. Roma are governed by these (called
Romaniya)4 which substitute for formal state institutions and
sustain social order within their community (Fraser 1995;
Weyrauch 2001; Leeson 2013). Second, we investigate the
role of economic marginalisation of Roma in affecting their
food consumption. Economic marginalisation of Roma is
widespread, causing marked disparity in access to the labour
market, income level and its volatility compared to the major-
ity population. One of the main causes of the marginalisation
of Roma is the discrimination coming from the majority
Romanian population (Creţan and Turnock 2009; Tomovska
2010; European Commission 2012; FRA 2012; Ciaian and
Kancs 2016a). Both factors may strongly impact the Roma’s
food consumption level as well as their diet quality (diet
diversity).

3.1 Roma informal institutions

All aspects of Roma life, including consumption of food, are
heavily affected by Romaniya. Romaniya rules are customary
and oral, and are enforced and administered by a Roma infor-
mal enforcement system. They coexist with the host (formal
national) legal order wherever Roma are present. Romaniya
relies on a ritual belief system with its core concept of
distinguishing between behaviour that is polluted (marimé)
and pure (vujo).5Marimé is perceived in Roma’s belief system
as morally, not necessarily physically, Bdirty ,̂ but also spiri-
tually (ritually) Bdirty^ and determines which actions and be-
haviours are accepted and are in line with rules (Fraser 1995;
Weyrauch 2001; Leeson 2013; Ciaian and Kancs 2016a).

According to Romaniya, the main cause of pollution
(marimé) is the human body. The human body is understood
to be formed of pure and impure (polluted) parts with the waist
representing the dividing borderline. The lower body is con-
sidered to be polluted, while the upper part is perceived as
pure and clean. Any careless contact between the lower and
upper bodies represents amarimé action and may lead, among
others, objects, persons, food stuffs and discussion topics be-
coming polluted (marimé). Women are perceived as more

4 Note that the apparent similarity between Romaniya and Romania is just a
coincidence; both have a different meaning.
5 The adherence to Romaniya of the Roma varies from community to com-
munity, however, many Romaniya rules are similar and vary only in the degree
in which they are observed or applied (Patrin 2015).
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unclean and are thus represent a higher source of contamina-
tion. On the other hand, older Roma are less subject to
marimé, while children are clean until puberty (except for
the first 6 weeks after the birth). Non-Roma (Gaje) are by
default polluted because they do not follow the Romaniya
rules and thus they represent a permanent danger of contam-
ination. This also holds for non-Roma places (e.g., hospitals,
buses, schools, offices, homes) and non-Roma objects (e.g.,
their prepared food), which by definition are polluted (Fraser
1995; Weyrauch 2001; Leeson 2013; Ciaian and Kancs
2016a, b).6

The Roma belief system based on marimé implies a whole
series of social boundaries to Roma, requiring, among others,
food preparation and consumption to respect certain taboos.
Given that women are more unclean in certain situations it
also has implications for food preparation and consumption.
Awoman inmenstrual cycle ismarimé andmust avoid contact
with others. She has to eat alone and cannot prepare food for
others. The same holds for pregnant women. They are expect-
ed to eat alone and from their own dishes. Dishes and cutlery
cannot be shared with non-Roma guests. There are many other
taboos with implications for food consumption: food in which
hair has been found must be destroyed; eating with unwashed
hands is a marimé act; blowing the nose or sneezing makes
food polluted; a man that has touched a women’s skirt cannot
handle food before washing his hands; food that falls on the
floor is polluted and must be destroyed; and women may
pollute food if they do not shield it properly from their lower
halves. Further, marimé rules restrict consumption of certain
foods (e.g., horse meat), while certain foods can only be eaten
at certain events (e.g., peanuts only at a funeral feast) (Fraser
1995; Weyrauch 2001; Leeson 2013; Ciaian and Kancs
2016a).

An important source of impurity and pollution are non-
Roma places and objects (including food) because they do
not adhere to theRomaniya belief system. Food procured from
non-Roma is perceived to be polluted and thus should be
avoided.7 To circumvent or reduce the chance of marimé,
Roma may avoid consuming food obtained outside the
Roma community (e.g., in restaurants or hospitals). When
eating away from home, a strategy often applied by Roma to
reduce or eliminate risk of pollution is the use of disposable
dishes and cutlery, eating pre-packed food and drinking from
bottles or cartons (Weyrauch 2001; Honer and Hoppie 2004;
Leeson 2013; Ciaian and Kancs 2016a,b).

Another factor that may have affected the eating habits of
Roma – not necessarily linked to Romaniya – is their nomadic
way of life practiced particularly in the past. Their diet was
restricted to a large extent to what was readily available. For
example, this included wild fruits, berries, leafy plants, and
small mammals. As Roma have gradually come into greater
contact with non-Roma people and a sedentary lifestyle, their
eating habits have conformed closer to those of the non-Roma
(Patrin 2015). However, some habits have been preserved
until the present and still affect dietary choices, food prepara-
tion and consumption.

Food consumption habits of Roma have several implica-
tions for diet diversity. First, the key effect is the restriction of
consuming only food prepared by Roma. Roma rules imply
prohibition of consumption of food prepared by non-Roma.
Thus, preference is given to Roma self-prepared food. This
increases the cost of some foods or imposes specific require-
ments on their preparation and handling if acquired away from
home (e.g., wrapped take-away foods) which reduces the set
of consumption options available to Roma. Second, certain
foods are restricted and not allowed by Roma rules. Third,
low availability and diversity of food due to the nomadic
way of life in the past may still affect the present dietary
choices. All these elements are specific to Roma and are ex-
pected to lead to different dietary behaviour of Roma as com-
pared to the non-Roma population.

We therefore hypothesise:

Hypothesis 1: The Roma informal institutions are an im-
portant factor in the choices of Roma diets and cause
lower diversity of Roma’s diets compared to those of
non-Roma.

3.2 Roma economic marginalisation

The marginalisation and segregation experienced by Roma in
Europe, including in Romania, adversely impacts their con-
temporaneous and expected income streams which reduces
Roma’s access to sufficient food, particularly of better quality,
and ultimately distorts Roma’s diet diversity choices (Theil
and Finke 1983; Jackson 1984; Dercon 2002). The economic
marginalisation of Roma is largely due to labour market dis-
crimination, which hinders equal access to employment op-
portunities compared to non-Roma. Adverse impact of this
discrimination is reflected in lower labour market participa-
tion, employment in inferior jobs, lower income, job instabil-
ity and income volatility (European Commission 2012; FRA
2014a; Bartoš et al. 2016; Ciaian and Kancs 2016a,b).

Labour market discrimination leads to high unemployment
among Roma people in Romania. O’Higgins and Ivanov
(2006) conducted a survey in Romania in 2004 and found that
Roma’s unemployment rate was 45% compared with 29% of

6 The enforcement of Romaniya rules is carried out at different levels of Roma
society depending on the gravity of the case. The day-to-day conflicts within
the community are handled by the clan (vitsa) chief. Inter-clan conflicts are
mediated by chiefs of clans (divano). The highest (third) level of conflict
resolution is the informal court system kris applied when the case cannot be
settled at lower level or if the cases are serious (Weyrauch 2001; Leeson 2013;
Ciaian and Kancs 2016a, b).
7 Children are an exception because they are less subject to marimé rule.
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the control group of non-Roma populations living in close
proximity to Roma. Further, the survey revealed that most
Roma suffered from long-term unemployment. Among all
unemployed Roma, 88% had not had a job since 1996 or
earlier. Because of long-term unemployment, Roma were
not eligible for unemployment benefits and could obtain only
minimal social assistance from the government.

High and long-term nature of unemployment negatively
impact job and income stability of Roma households in
Romania. Roma workers usually have access only to tempo-
rary or occasional types of jobs such as seasonal works on
farms, specialised crafts (e.g., music), trade on local markets,
as well as semi-illegal activities (e.g., begging). According to
FRA (2012), only around 29% of Romawere reported to be in
paid employment in Romania compared to 38% for similar
non-Roma population and significantly below the national
average of 49% (Troc 2002; O’Higgins and Ivanov 2006).
According to FRA (2014a), a considerable share (66%) of
Roma in paid employment face precarious employment con-
ditions: 60% hold ad-hoc jobs, 4% are self-employed and 1%
are employed part-time, while only 34% have a full time job.

The Roma labour market participation gaps are reflected in
low and volatile income. According to FRA (2014a), the large
majority of Roma households (78%) have an income below
the national at risk-of-poverty level (i.e., lower than 60% of
the national median equivalised disposable income) in
Romania, compared to 35% of similar non-Roma households
and compared to the national average of 22%. According to
the World Bank (2005) social mapping survey, the minimum
income guarantee and occasional activities are the main in-
come sources of Roma communities in Romania. The mini-
mum income guarantee is a specific income source for Roma
communities from the periphery of villages, while occasional
activities are a more common source of income for Roma
communities in larger towns.

Dercon (2002) and Dercon and Krishnan (2000) argue that
the vulnerability of households with risky (and volatile) in-
come stream is high and is reflected in fluctuations in con-
sumption, which adversely impacts nutrition and health of
household members. Although households operating in risky
environments may develop risk-coping strategies (e.g., in-
come diversification, self-insurance through savings, informal
insurance and credit markets, informal risk-sharing) that mit-
igate the consumption losses (including food) in periods when
income is low, these strategies do not fully eliminate the var-
iability in consumption (Dercon 2002). Jalan and Ravallion
(1999) report that 40% of an income shock is passed onto
current consumption for the poorest wealth decile, whereas
consumption by the richest third of households is protected
from almost 90% of income shocks. Further, coping with re-
current income declines is more difficult than coping with a
single income shock. Using panel data from Pakistan,
Alderman (1996) found that households exhibit greater

difficulty in smoothing consumption for successive income
shocks than for a single shock. As reported above, most
Roma households in Romania face recurrent income shocks;
because of labour market discrimination they usually rely on
occasional or part-time jobs which, based on the above rea-
soning, could adversely affect their diet (quality) choices.

As Troc (2002, p. 22) puts it, based on an extensive study
of Roma’s employment from the village of Nusfalau located in
North-West Romania (Transylvania): BThe only regular
source of money is the children’s allowance. A family with
eight children below the age of eighteen, for example, receives
730,000 lei/month (33 USD). The day when the allowance
comes is the day of debt payments, especially payments for
the food products bought from the single shop that accepts the
in-debt system for Roms (BAli Laly^). According to their say-
ings it is also the only day when the family eats meat.^

Further, Troc (2002, p. 22) writes: BDuring summer the
Roms could make some money by gathering wild fruits from
the near-by forests. When the time of the mushrooms come
they organize en masse gathering campaigns (Bwe stay in
the forest and wait for them to grow ,̂ told me a Rom). For a
week or so they eat only mushrooms, then they sell some to
Romanians from the village of Bozies. At best they get 20,000
(1 USD) for one pail^. There could also be intra family im-
pacts on food consumption, especially those in poverty.
According to Troc (2002, p. 26): BWhen the food is scarce,
the first who are fed are children. With few exceptions, women
seem to be the most disadvantaged members of the
households.^

We therefore hypothesise:

Hypothesis 2: Inferior employment opportunities and
volatility of labour income cause lower diversity of
Roma’s diets compared to those of non-Roma’s one.

4 Methodology: measuring diet diversity
and an econometric approach

4.1 Measuring diet diversity

Literature on nutrition (e.g., Hatloy et al. 1998; Kant 2004;
Matz et al. 2015) shows that consumption of diverse diet has
positive impact on health and thus diet diversity is a good
indicator of diet quality and household food and nutritional
security. Hoddinott (1999) offers a comprehensive overview
of frameworks for measuring household diet diversity and
food security. In this paper we employed three measures of
the diet diversity of Roma households: (i) the count of food
items consumed (CM), (ii) diversity measured by Simpson
index (SI), and (iii) diversity measured by Entropy index (EI).
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The number of food items consumed over a defined period,
known as Count Measure (CM), is a simple and commonly
used indicator of diet diversity (e.g., Jackson 1984; Kant
1996). CM is calculated as a sum of dummy variables Qi

taking value of 1 if a household consumes i-th food item in

its basket and 0 otherwise: CM ¼ ∑
N

j¼0
Qi. The indicator is

theoretically founded assuming an ordinal utility function.
Similarly, SI and EI, which are also theoretically derived, are
commonly used indicators for measuring diet diversity in the
literature on consumer behaviour in respect of food (e.g., Theil
and Finke 1983; Thiele andWeiss 2003; Herzfeld et al. 2014).
The Simpson Index, also known as Berry Index, is calculated
as SI ¼ 1−∑w2

i , where wi is the budget share of the i-th
(disaggregated) food item in the total food expenditure (bas-
ket). The Entropy Index is calculated as EI = ∑wi log(1/wi).
Note that EI places a larger weight on food items with smaller
budget proportions and thus it is sensitive to differences in the
number of small items in the consumption basket. Unlike CM,
the advantage of both SI and EI is that they take into consid-
eration the relative importance of each food item consumed in
the food basket. Hence, it follows that the magnitude of SI and
EI (i.e. diet diversity) is higher when more food items are
consumed in equal proportions than in the case of fewer food
items consumed in different proportions (Braha et al. 2017).

4.2 Decomposition analysis

The main objective of this paper is to analyse the differences
in the diet diversity of Roma and non-Roma ethnic groups. To
do this we apply a modified Blinder-Oaxaca (Blinder 1973;
Oaxaca 1973) framework. The Blinder-Oaxaca decomposi-
tion technique has been predominantly used in labour eco-
nomics literature to study gaps in wages and employment,
mostly across ethnic groups and gender (e.g., Drydakis
2012; Croucher et al. 2018). Recently, this method has also
been applied in the field of public health literature to explore
differences in obesity across racial groups, gender, and regions
in North America (e.g., Sen 2014). A similar decomposition
method has also been applied to study rural-urban differences
in children’s dietary diversity in Ethiopia (Hirvonen 2016).
We apply the Blinder-Oaxaca decomposition technique to de-
compose differentials in diet quality choices between Roma
and non-Roma. That is, we use this method to distinguish
between the importance of objective (observable) household
and individual characteristics and (unobservable) cultural and
ethnic traditions as well as discrimination and marginalisation
effects on Roma compared to the non-Roma population in
Romania.

It is important to point out that we apply the Blinder-
Oaxaca decomposition to a theoretically well-defined diet di-
versity demand function which allows us to clearly identify

observable factors affecting the diet diversity choice. In our
case, the decomposition divides the mean diet diversity differ-
ential between Roma and non-Roma groups into two parts –
one Bexplained^ by group differences in observable character-
istics such as income, prices, and other observed characteris-
tics (e.g., education, age, employment status), and another that
cannot be accounted for by (observed) differences in diet di-
versity determinants. This Bunexplained^ part can be
interpreted as a measure of Roma-specific institutions as well
as impacts of discrimination against Roma and the induced
economic marginalisation effects; it also subsumes the effects
of group differences in unobserved (unaccounted) predictors
which are minimised considering our theoretically founded
specification. Let us consider two ethnic groups, A (non-
Roma) and B (Roma). To identify the contribution of group
differences to the overall outcome difference, we can write:

R ¼ E XAð Þ−E XBð Þf gβB þ E XBð Þ βA−βBð Þ
þ E XAð Þ−E XBð Þf g βA−βBð Þ ð1Þ

Thus, we have a Bthreefold^ decomposition where the out-
come differential R is divided into three components, R = E +
C + I.The first component,E = {E(XA)− E(XB)}βB amounts to
the part of the differential in diet diversity that is due to group
differences in the observed predictors (known as the
Bendowmen t e f f e c t^) . The se cond componen t ,
C = E(XB)(βA − βB), accounts for the contribution to the dif-
ferential in diet diversity caused by differences in the coeffi-
cients (including difference in the intercept). These can be
explained as differences in valuations of the two groups com-
pared. The third component, I = {E(XA) − E(XB)}(βA − βB), is
an interaction term which takes into consideration the fact that
differences in endowments and coefficients are present simul-
taneously. The decomposition is defined from the group B’s
standpoint: the predictors’ group differences are weighted by
the coefficients of group B to determine the endowment effect
(E). The endowment effect E captures the expected change in
group B’s mean diet diversity if the group B’s predictor levels
are set to the group A’s predictor levels. Similar interpretation
holds for the Bcoefficient effect^ (C) component, where the
differences in coefficients are weighted by group B’s predictor
levels. That is, the C component captures the expected change
in group B’s mean diet diversity if group B received group A’s
coefficients (Croucher et al. 2018).8

An important alternative decomposition approach applied
in the literature is based on an approach which applies a non-
discriminatory coefficient vector to determine the contribution
of the differences in the observed predictors to the outcome
(diet diversity) differential (Croucher et al. 2018). Let β* be

8 Croucher et al. (2018) offer an example of a decomposition application in a
context different from ours – the employability perceptions by London’s low
paid workers – which is nevertheless relevant to our analysis.
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such a non-discriminatory coefficient vector that would exist
if there were no differences between group A and group B. The
outcome difference is then

R ¼ E XAð Þ−E XBð Þf gβ* þ E XAð Þ βA−β
∗ð Þ þ E XBð Þ β∗−βBð Þf gð2Þ

This leads to the decomposition of diet diversity differen-
tials into two components, R =Q +U. The first component,
Q = {E(XA) − E(XB)}β*, is the part of the diet diversity differ-
ential explained by group differences in the predictors (i.e. the
Bquantity effect^ which resembles the endowment effect
above), while the second component, U = E(XA)(βA – β*) +
E(XB)(β*− βB), is the unexplained part. In our context, the
latter could be attributed to unobservable factors such as dis-
crimination and marginalisation, Roma-specific institutions
and cultural factors.

The unexplained part in (2) is sometimes further
decomposed; U can be expressed as U = E(XA)δA − E(XB)δB:
the unexplained component of the differential is subdivided
into a part, UA = E(XA)δA that measures discrimination, insti-
tutions and cultural traits in favour of group A‘s diet diversity
and a part, UB = −E(XB)δB that quantifies discrimination, in-
stitutions and cultural traits effects against group B’s diet di-
versity. Thus, UA and UB have opposite interpretations. A
positive value of UA reflects positive contribution towards
group A’s diet; a positive value of UB indicates negative con-
tribution towards group B’s diet.

The application of this approach is more demanding be-
cause it requires estimation of the unknown non-
discriminatory coefficients vector β*. Following the theoreti-
cal framework developed by Neumark (1988), the coefficients
vector β* can be estimated from a pooled regression over both
considered groups. Oaxaca and Ransom (1994) and others
propose weighting models taking into account the relative size
of the analysed groups. A limitation identified in the ap-
proaches proposed by Neumark (1988) and Oaxaca and
Ransom (1994) is that some of the unexplained part of the
diet diversity differential might be improperly transferred into
the explained part. To avoid this problem in our analyses, we
considered a group indicator in the pooled model as an addi-
tional covariate (Croucher et al. 2018).

5 Data and variables

We studied food demand patterns and diversity of diet of the
Roma ethnic group relative to other non-Roma ethnic groups
using the Household Budget Survey (HBS) of Romania cov-
ering the period from 2004 to 2011. The key advantage of this
database is that it contains detailed information of food com-
position of the surveyed households alongside their ethnicity.

The Romanian HBS is organised as a quarterly survey on a
sample of around 9000 dwellings. It contains information on
household’s income, sources of income (cash entries from
salaries, pensions, social services, sale of farm products, and
from other activities), household’s expenditure as well as
quantities of food and beverages consumed. HBS also con-
tains information on household’s location, household’s char-
acteristics, residence area characteristics, period of data col-
lection, and information on household’s ethnic group.
Following the ethnic population structure, the majority of sur-
veyed households are Romanians. Other ethnic groups in-
clude Hungarians, Germans, Serbs and Bulgarians, as well
as Roma.

Following previous studies on diet diversity (Jackson
1984; Lee and Brown 1989; Thiele and Weiss 2003;
Herzfeld et al. 2014) we specify a demand for a diet diversity
equation which is based on a standard (ordinary) demand for-
mulation. To account for income level and food prices faced
by households, we considered total household monthly in-
come (income), and the amount paid per unit of food item
(food_price). We also included income squared variable
(income_2) to account for potential non-linear relation be-
tween income level and diet diversity. In an attempt to control
for the type of income source and potentially for the income
uncertainty and the importance of employment patterns
(Hypothesis 2), we considered a set of variables including
the share of allowances (share_allowances) and share of sal-
aries (share_salaries) in total household monthly income and
a dummy variable capturing if the household head was work-
ing during the reference month (d_working). The share of
food expenditure in the total household disposable income
(w_food) accounts for the distribution of household consump-
tion between food and non-food items. Given that households’
composition and characteristics may importantly impact the
household dietary choices, we included variables measuring
household size (hh_size), a dummy variable indicating wheth-
er a household has at least one dependent child (d_children),
gender of household’s head (d_male), age and age squared of
household’s head (age, age_2), and a set of dummy variables
indicating level of education of household head (edu_primary,
edu_secondary, edu_tertiary). Further, an important driver of
diet composition and diversity could be the location of the
household, in rural or urban areas. This variable may capture
own-food production as households in rural areas are expected
to be more likely to own a plot of land and thus produce own
food. For this reason we considered a dummy variable taking
a value one if a household resides in an urban area and zero
otherwise (urban). We also attempted to proxy regional dif-
ferences by including a dummy variable for Bucharest-Ilfov
capital region (d_bucharest) taking a value one if the house-
hold is from this region and zero otherwise. Given that the
HBS is a quarterly survey, we considered dummies to account
for the quarter within the year for which the survey data were
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collected (q1, q3), thus accounting for seasonality in con-
sumption. Finally, to account for common change of food
consumption pattern over time we also included a trend vari-
able in the estimated equation (trend). Definitions of the var-
iables used in estimations are summarised in Table 1.

5.1 Ethnic groups

We distinguish four ethnic groups in the paper: the majority
Romanian households (d_romanian), Roma households
(d_gypsy), Hungarian households (d_hungarian), and house-
holds belonging to other minorities (d_other). Alongside
Roma, the Hungarian ethnic group is amongst the largest mi-
norities in Romania. Table 2 shows the distribution of ethnic
groups in the HBS survey for the covered period 2004–2011.
In total, the survey includes 127,894 observations, out of
which 115,978 (90.68% of total sample) are Romanians,
8126 (6.35%) are Hungarians, 2654 (2.07%) are Roma, and
1137 (0.89%) are other minorities. The share of Roma in the
total sample corresponds relatively closely to the 2011 Census

according to which Roma account for 2.8% of the total pop-
ulation in Romania. These official figures are significantly
lower than those reported by the Council of Europe (2012)
which suggests that the upper estimates of Roma in the total
population may be as high as 12%.

As reference group A in the decomposition analysis we
used three alternatives: the Romanian majority population,
the Hungarian ethnic group, and BOther^ minority group.
We estimated dietary diversity differentials of Roma (group
B) relative to each of these three non-Roma groups. The main
purpose of including other non-Roma minorities (i.e.,
Hungarians and Other minorities) in our analysis was to use
them as further control groups. This allowed us to test whether
the estimated differences in Roma’s diet diversity with respect
to the Romanian majority population were the same or differ-
ent compared to the diet diversity differences estimated with
respect to other non-Roma minorities. If the estimated differ-
ences in diet diversity were the same considering each refer-
ence group (Romanians and non-Roma minorities), this
would suggest that the variation in the diet is independent

Table 1 Labels and definitions of
variables Variable Definition

CM Number of food items consumed per month

SI Simpson index of diversity

EI Entropy index of diversity

income Total household monthly income (Leu)

share_
allowances

Share of allowances in total household monthly income

share_salaries Share of salaries in total household monthly income

w_food Ratio of food expenditure to total household income

food_price Imputed amount paid per kilogram of food (Leu)

hh_size Household size

d_children Dummy variable: 1 if household has at least one dependent child

d_working Dummy variable: 1 if household head was working during the reference month (i.e.,
employee, employer, self-employed, non-agricultural cooperative member, or member of
agricultural association)

edu_primary Dummy variable: 1 if household head has no or primary education

edu_secondary Dummy variable: 1 if household head has lower or upper secondary education

edu_tertiary Dummy variable: 1 if household head has university degree

d_male Dummy variable: 1 if household head is male

age Age of household head

d_romanian Dummy variable: 1 if household head declares Romanian nationality

d_hungarian Dummy variable: 1 if household head declares Hungarian nationality

d_gypsy Dummy variable: 1 if household head declares Gypsy (Roma) nationality

d_other Dummy variable: 1 if household head declares other nationality

q1 Dummy variable: 1 if 1st quarter of the season

q3 Dummy variable: 1 if 3rd quarter of the season

trend Trend variable (from 2004 to 2011)

urban Dummy variable: 1 if household resides in urban area

d_bucharest Dummy variable: 1 if household resides in area of the Bucharest-Ilfov development region

Source: Household Budget Survey of Romania; own processing
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from the choice of reference group. In this case we could
conclude that indeed the Roma population is unique not only
with respect to the majority Romanian population but also
compared to other distinct minority groups. In other words,
this would suggest that Roma attain different diet diversity
with respect to the majority Romanian population and other
non-Roma minorities as well as that the causes explaining
them are Roma specific. That is, this would be an indirect
confirmation of Hypotheses 1 and 2.

6 Empirical results

6.1 Descriptive statistics

Descriptive statistics of the HBS survey show a systematic
difference in food consumption patterns between Roma, on
the one hand, and the majority Romanian population and non-
Roma minorities, on the other hand. Figure 1 (Panel a) depicts
the development of the share of food expenditure in the total
income by ethnic group in Romania. The share for Roma is
significantly higher (by more than 15%) than for other ethnic
groups. For all ethnic groups the ratio declined over time but
the difference between Roma and non-Roma was largely
maintained. Note that the share of food expenditures of
Hungarian and other non-Roma minorities show similar pat-
terns with the majority Romanian population in terms of mag-
nitude and trend over time.

Roma’s diet diversity as measured by the number of food
items consumed, and Simpson and Entropy indices, is lower by
between 15 and 18% than the diet diversity of Romanians or
Hungarians (Fig. 1, Panels b, c, d). These results indicate a sig-
nificant gap in diet diversity between Roma and non-Roma eth-
nic groups. However, some of these differences could be caused
by different socio-economic characteristics of households.

There are also important differences in the diet composition
between Roma and other ethnic groups. Roma’s diet has on
average a higher proportion of cereals and a lower proportion
of dairy products and fruits and vegetables relative to other
ethnic groups, while differences in diet composition between
non-Roma minorities and Romanians seem to be insignificant
(Fig. 2). These results suggest that Roma households obtain

macronutrients and calories from cheaper food sources such as
cereals and low quality condiments than Romanians or non-
Roma minorities living in Romania.

Table 3 reports descriptive statistics of households from which
it follows that the Roma ethnic group has lower levels of educa-
tion, larger household size, and more children per household than
other ethnic groups in Romania. Roma purchase cheaper food and
have lower incomes than Romanians or non-Roma minorities.
These differences between Roma and non-Roma indicate that
household characteristics may also explain a part of the observed
differences in the diet quality between the ethnic groups.

6.2 Decomposition results

The estimates from the Blinder-Oaxaca decomposition analy-
sis are reported in Tables 4, 5 and 6. We present results of the
decomposition separately for the Roma minority group rela-
tive to each of the three reference (control) groups. Table 4
presents results for Roma compared to the Romanianmajority.
Table 5 shows the results for Roma versus the Hungarian
minority, while Table 6 reports the differential decomposition
for Roma compared to other minorities. In all three tables first,
we report the mean predictions of diet diversity for the three
diversity indicators and their differences between groups.9

Next, the diet differentials are decomposed into two main
parts: the explained (endowment) effect, reflecting differences
in the observed factors with the associated estimated coeffi-
cients, and the unexplained effect, of unobserved factors. The
unexplained part is further divided into two subcomponents
measuring factors in favour of group A’s diet diversity,UA, and
factors against group B’s diet diversity,UB. A positive value of
UA implies that unobserved factors have positive effects on
group A’s (the reference group) diet diversity, while a positive
value of UB indicates unobserved factors having negative im-
pact on the diet diversity of group B (Roma).

Overall, the results from the Blinder-Oaxaca decomposition
show that the Roma’s diet is quite different from the majority
Romanian population diet and even more so when compared to
non-Roma minorities (Hungarians and other minorities). First,
there are statistically significant differences between Roma’s
diet and the diet of non-Roma groups (Romanians,
Hungarians and other minorities) for all three diversity indica-
tors. Second, the differences in diet diversity are due not only to
differences in explanatory variables such as income, prices, and
household characteristics but there is also a substantial unex-
plained component which significantly exceeds in magnitude
the explained component. All the explained and unexplained
differentials are statistically significant at the 1% level.

9 Note that means of the diet diversity scores predicted from the Blinder-
Oaxaca analysis slightly differ from unconditional means presented in
Table 3. This is due to the missing values in some of the explanatory variables
used in the decomposition analysis.

Table 2 Distribution of ethnic groups in the Romanian HBS data

Group Frequency Percent Cumulative

Romanian 115,978 90.68 90.68

Hungarian 8126 6.35 97.04

Roma 2654 2.07 99.11

Other minorities 1137 0.89 100.00

Total 127,894 100.00

Source: Household Budget Survey of Romania; authors’ calculations
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As reported in Table 4, the mean of the diet diversity mea-
sured by the count of food items consumed (CM) is 30.64 for
the reference Romanian group and 25.80 for Roma, yielding a
diet diversity gap of 4.837 between the two ethnic groups. The
Blinder-Oaxaca technique splits the diet diversity gap into a
part that is explained by differences in observed variables and
a part that is caused by unobserved factors. The explained

differential of 1.808 indicates that differences in explanatory
variables account for around 37% of the diet diversity gap,
measured by CM, between Roma and the majority Romanian
households. The remaining 3.029 indicates that the unex-
plained component constitutes as much as 63% of the diet
diversity gap of Roma relative to the reference Romanian
group. Similar statistically significant results were obtained
for the other two indicators of diet quality. The unexplained
component accounts for 58% for the Simpson index and 52%
for the Entropy index of the total gap observed between Roma
and Romanians. The remaining share of the Simpson and the
Entropy indexes – 42% and 48%, respectively – is explained
by the differences in explanatory variables such as income,
prices, and household characteristics.

The decomposition estimates obtained with respect to the
control non-Roma minorities are also statistically significant
(Table 5, Table 6). First, Roma performed strictly worse than
the reference non-Romaminorities. That is, the estimated gaps
of the mean values of all three diet quality indicators are pos-
itive, implying that non-Romaminorities attain a better quality
diet compared to Roma. Second, the estimated diet quality gap
of Roma with respect to non-Roma minorities is greater by
between 8 and 50% compared to the gap estimated with re-
spect to Romanians in Table 4. These results imply that Roma

Fig. 2 Composition of diet across ethnic groups. Source: Household
Budget Survey of Romania; own processing

Fig. 1 Evolution of food consumption and diet quality measures across ethnic groups over time. Source: Household Budget Survey of Romania; own
processing
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Table 3 Summary statistics by ethnic groups, 2004–2011

Ethnic group

Variable Romanian Hungarian Roma Other minorities Total

CM 32.10 34.25 27.97 32.24 32.15

(8.360) (8.134) (7.829) (8.254) (8.373)

SI 0.885 0.887 0.843 0.886 0.884

(0.0491) (0.0433) (0.0715) (0.0532) (0.0497)

EI 2.747 2.782 2.511 2.748 2.744

(0.317) (0.296) (0.362) (0.323) (0.319)

income 1446.1 1304.8 839.2 1335.6 1423.3

(1118.3) (969.5) (690.0) (1055.8) (1105.3)

share_allowances 0.260 0.265 0.376 0.272 0.263

(0.351) (0.357) (0.359) (0.370) (0.352)

share_salaries 0.405 0.399 0.162 0.312 0.399

(0.422) (0.412) (0.318) (0.405) (0.420)

w_food 0.328 0.336 0.534 0.328 0.333

(0.214) (0.195) (0.257) (0.186) (0.215)

food_price 6.385 6.445 5.678 6.473 6.375

(1.790) (1.686) (1.495) (1.781) (1.781)

hh_size 2.893 2.826 4.321 2.811 2.918

(1.486) (1.372) (2.192) (1.628) (1.512)

d_children 0.317 0.305 0.630 0.275 0.322

(0.465) (0.460) (0.483) (0.447) (0.467)

d_working 0.587 0.513 0.627 0.508 0.583

(0.492) (0.500) (0.484) (0.500) (0.493)

edu_primary 0.159 0.114 0.534 0.183 0.164

(0.365) (0.317) (0.499) (0.387) (0.370)

edu_secondary 0.739 0.827 0.463 0.715 0.739

(0.439) (0.378) (0.499) (0.452) (0.439)

edu_tertiary 0.103 0.0591 0.00276 0.103 0.0977

(0.303) (0.236) (0.0525) (0.304) (0.297)

d_male 0.745 0.730 0.792 0.719 0.745

(0.436) (0.444) (0.406) (0.450) (0.436)

age 54.10 54.65 45.60 56.86 53.98

(16.06) (16.02) (14.27) (16.16) (16.07)

q1 0.499 0.492 0.487 0.508 0.498

(0.500) (0.500) (0.500) (0.500) (0.500)

q3 0.501 0.508 0.513 0.492 0.502

(0.500) (0.500) (0.500) (0.500) (0.500)

trend 2007.5 2007.5 2007.8 2007.6 2007.5

(2.278) (2.290) (2.279) (2.293) (2.279)

d_urban 0.570 0.515 0.462 0.502 0.563

(0.495) (0.500) (0.499) (0.500) (0.496)

d_bucharest 0.115 0.00162 0.0863 0.0524 0.107

(0.319) (0.0403) (0.281) (0.223) (0.309)

N 110,557 9160 2146 1158 123,021

Note: Standard deviations in parentheses

Source: Household Budget Survey of Romania; authors’ calculations
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Table 4 Results of the Blinder-
Oaxaca decomposition analysis:
Roma minority compared to
Romanian group

Dependent variable

Number of food items Simpson index Entropy index

I. Differential

Prediction (Romanian) 30.64*** 0.883*** 2.718***

(0.027) (0.000) (0.001)

Prediction (Roma) 25.80*** 0.837*** 2.450***

(0.309) (0.002) (0.011)

Difference 4.837*** 0.0461*** 0.269***

(0.311) (0.002) (0.011)

II. Decomposition

Explained (Total) 1.808*** 0.0192*** 0.128***

(0.047) (0.000) (0.002)

Explained total (% of total difference) 37.38 41.65 47.58

income 3.857*** 0.00865*** 0.0954***

(0.058) (0.000) (0.002)

income_2 −1.644*** −0.00377*** −0.0418***

(0.033) (0.000) (0.001)

share_allowances 0.0212*** −0.0000538 −0.0000345
(0.006) (0.000) (0.000)

share_salaries −0.0723*** −0.00165*** −0.00664***

(0.015) (0.000) (0.001)

w_food −1.084*** −0.00103*** −0.0216***

(0.049) (0.000) (0.001)

food_price 0.619*** 0.00516*** 0.0381***

(0.013) (0.000) (0.001)

hh_size −0.350*** 0.00903*** 0.0378***

(0.029) (0.000) (0.001)

d_children −0.689*** −0.00202*** −0.0175***

(0.020) (0.000) (0.001)

d_working −0.0149*** −0.000251*** −0.00103***

(0.003) (0.000) (0.000)

edu_primary 0.255*** 0.00180*** 0.0132***

(0.014) (0.000) (0.001)

edu_secondary 0.136*** −0.000135 0.00175***

(0.011) (0.000) (0.000)

edu_tertiary 0.0266*** 0.0000985** 0.00123***

(0.006) (0.000) (0.000)

d_male 0.0530*** 0.000398*** 0.00313***

(0.003) (0.000) (0.000)

age 0.872*** 0.00323*** 0.0325***

(0.084) (0.001) (0.003)

age_2 −0.407*** −0.00141** −0.0169***

(0.080) (0.001) (0.003)

trend 0.0138*** 0.0000563*** 0.000421***

(0.001) (0.000) (0.000)

d_urban 0.219*** 0.00126*** 0.00991***

(0.005) (0.000) (0.000)

d_bucharest −0.00623* −0.0000768*** −0.000165
(0.003) (0.000) (0.000)
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perform worse relative to non-Roma minorities than they do
with respect to the majority Romanians. That is, Roma have
lower diet diversity than Romanians and even lower than non-
Romaminorities (Table 4, Table 5 and Table 6). Given that the
absolute values of the estimated differential in diet diversity of
Roma relative to the reference Romanian population (Table 4)
are lower than the absolute values of differentials estimated
with respect to non-Roma minorities (Table 5 and Table 6),
non-Roma minorities tend to attain a better diet quality than
the majority Romanian population.

The decomposition results for the explained differentials
(gap) show that most explanatory variables causing the ex-
plained part of the diet diversity gap are statically significant
(Table 4, Table 5 and Table 6). Note that a positive estimated
coefficient suggests that its corresponding variable increases the
explained diet differentials (i.e., it is associated with a larger
explained gap in the diet diversity) of Roma relative to the ref-
erence non-Roma households. A negative coefficient suggests
an opposite result; it is associated with a smaller explained gap in
the diet quality of Roma compared to non-Roma. As expected,
the explained part of the diet gap due to lower Roma income
(larger income differential) is positive on aggregate. The linear
income part (income) increases the gap, whereas the squared
term (income_2) decreases the gap suggesting that households
with higher income attain better diet diversity as compared to
low income households. These results are consistent across all
three diversity indicators and reference groups. The employment
related explanatory variables accounting for the importance of
salary in total income (share_salaries) and labour market partic-
ipation (d_working) are generally negative and thus reduce the
explained part of the diet quality gap between Roma and non-
Roma. These results indicate that salaried income and availabil-
ity of jobs help Roma to improve their diet diversity (or reduce
the gap) relative to non-Roma. The importance of allowances in
total income (share_allowances) appears to be positive but fewer
times statistically significant than the above three income and
employment variables across the three diversity indices and

reference groups. An exception are the estimates for Roma com-
pared to the Romanian group (Table 4) where the estimated
coefficient corresponding to allowances is negative in Simpson
and Entropy index specifications. These results provide some
evidence that the higher Roma dependency on state allowances
reduces their diet diversity differential. Thus, the results corre-
sponding to variables share_salaries, d_working and
share_allowances provide empirical support for Hypothesis 2.

The impact on explained differentials of food expenditure
in total disposable income (w_food) appears to be negative
and statistically significant across most diversity indices and
reference groups. Considering the fact that the food expendi-
ture share of Roma is larger than the share of non-Roma,
reducing the gap in food expenditure shares would lead to
increase in the diet diversity gap. In contrast, the impact on
the explained gap of food prices (food_price) is positive and
statistically significant across all three diversity indices and
reference groups. Higher food price differentials increase the
diet gap between Roma and the reference non-Roma house-
holds (Table 4, Table 5 and Table 6). These results suggest that
Roma are more susceptible to food price fluctuations com-
pared to non Roma. Similar evidence was found in the litera-
ture which shows that higher prices have a particular impact
on poor and vulnerable populations (e.g., Meerman and
Aphane 2012; Green et al. 2013).

Household characteristics have a mixed impact on the ex-
plained part of diet diversity. The dummy accounting for the
presence of children in the household (d_children) is negative,
the dummies accounting for household male head (d_male)
and primary education (edu_primary) are generally positive,
while other household characteristics (hh_size, edu_secondary,
edu_tertiary, age, age_2) have mixed effects across diversity
indices and reference groups (Table 4, Table 5 and Table 6).
Overall, it appears that higher education is associated with wid-
ening the diet diversity gap. This is an important finding sug-
gesting that Roma are less affected by education which gener-
ally has a positive effect on diet diversity choices. The

Table 4 (continued)
Dependent variable

Number of food items Simpson index Entropy index

Unexplained total 3.029*** 0.0269*** 0.141***

(0.315) (0.002) (0.012)

Unexplained total (% of total difference) 62.62 58.35 52.42

Unexplained A (Romanian) 0.00502 0.0000240 0.000249

(0.003) (0.000) (0.000)

Unexplained B (Roma) 3.024*** 0.0269*** 0.141***

(0.314) (0.002) (0.011)

Note: Robust standard errors in parentheses; * p < 0.05, ** p < 0.01, *** p < 0.001. The results for seasonal
dummies (q1, q3) are not reported in the table but were considered in estimations

Source: Household Budget Survey of Romania; authors’ calculations
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Table 5 Results of the Blinder-
Oaxaca decomposition analysis:
Roma minority compared to
Hungarian group

Dependent variable

Number of food items Simpson index Entropy index

I. Differential

Prediction (Hungarian) 32.96*** 0.887*** 2.766***

(0.100) (0.001) (0.004)

Prediction (Roma) 25.80*** 0.837*** 2.450***

(0.309) (0.002) (0.011)

Difference 7.164*** 0.0496*** 0.316***

(0.325) (0.002) (0.012)

II. Decomposition

Explained (Total) 1.656*** 0.0174*** 0.115***

(0.140) (0.001) (0.006)

Explained total (% of total difference) 23.12 35.08 36.39

income 2.965*** 0.00696*** 0.0759***

(0.142) (0.001) (0.005)

income_2 −1.128*** −0.00273*** −0.0299***

(0.085) (0.000) (0.003)

share_allowances 0.0837*** 0.000126 0.00146*

(0.016) (0.000) (0.001)

share_salaries −0.180*** −0.00224*** −0.0128***

(0.044) (0.000) (0.002)

w_food −0.657*** −0.000389 −0.0134***

(0.073) (0.001) (0.003)

food_price 0.804*** 0.00473*** 0.0380***

(0.048) (0.000) (0.002)

hh_size −0.542*** 0.00862*** 0.0334***

(0.089) (0.001) (0.004)

d_children −0.710*** −0.00111* −0.0122***

(0.066) (0.000) (0.003)

d_working −0.0981*** −0.000933*** −0.00617***

(0.024) (0.000) (0.001)

edu_primary 0.275*** 0.00209*** 0.0158***

(0.055) (0.000) (0.002)

edu_secondary 0.165*** −0.000723* −0.00236
(0.050) (0.000) (0.002)

edu_tertiary −0.00710 −0.00000965 −0.0000753
(0.014) (0.000) (0.001)

d_male 0.0612*** 0.000538*** 0.00414***

(0.013) (0.000) (0.001)

age 0.0280 0.0000423 0.00111

(0.289) (0.002) (0.012)

age_2 0.424 0.00127 0.0124

(0.273) (0.002) (0.011)

trend 0.00223 −0.0000388* −0.000154
(0.002) (0.000) (0.000)

d_urban 0.0432*** 0.000670*** 0.00475***

(0.009) (0.000) (0.000)

d_bucharest 0.127*** 0.000574 0.00512**

(0.033) (0.000) (0.002)
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implication is that Roma, even when highly educated are sig-
nificantly affected by their specific institutional and cultural
norms which is a result in support of our Hypothesis 1.

The estimates for the trend variable (trend) suggest that the
explained diet gap of Roma increased over time relative to the
majority Romanian population (Table 4), whereas it tends to
marginally improve relative to other non-Roma minorities
(Table 5 and Table 6). The explained differentials due to urban
residence (d_urban) are positive and statistically significant at
the 1% level for all three diversity indices and reference
groups. Roma residing in urban areas consume a relatively
less diverse diet. Roma in rural areas could rely on own supply
of food relative to urban households which usually procure
food mostly from the market. Alternatively, the urban variable
may capture fewer possibilities for employment of Roma
which reduces their possibility to earn a higher income, which
could sustain a better quality diet (Tables 4, 5 and 6).
Interestingly, the impact of the dummy accounting for house-
hold residing in the capital region (d_bucharest) on the diet
diversity differential is generally negative in the specification
with the reference Romanian group (Table 4), while positive
in non-Roma minority specifications (Table 5 and Table 6).
These estimates suggest that the diet of Roma residing in the
capital is relatively more similar to the diet of the Romanian
majority, while compared to the non-Roma minorities Roma
attain less diverse diet. The results taken together also suggest
that the diet quality of non-Roma minorities is better than the
diet quality of the Romanian population in Bucharest.

Overall, the estimated statistically significant impact of ex-
planatory variables on the diet diversity gap between Roma
and non-Roma is in agreement with the general literature
which argues that socio-economic factors affect diet quality
of households (e.g., Alaimo et al. 1998; Himmelgreen et al.
2000; Arimond and Ruel 2004; Darmon and Drewnowski
2008; Herzfeld et al. 2014; Codjoe et al. 2016) and more
specifically confirms previous findings that lower diet quality
of disadvantaged ethnic groups is associated, among other

factors, with lower income level, adverse employment oppor-
tunities (i.e. lower share of salaried income, lower labour mar-
ket participation) and lower participation in social assistance
programs (e.g., Alaimo et al. 1998; Himmelgreen et al. 2000).

In contrast to the previous findings in the literature, our
estimates suggest an important influence of unobserved
Roma specific factors in affecting their diet diversity gap with
non-Roma. As reported in Tables 4, 5 and 6, the subcompo-
nent, UB, of the unexplained part of the diet diversity gap
accounts by far for the major share (more than 95%) of the
total unexplained differential and is statistically significant for
all three diversity indicators and reference group specifica-
tions. These results suggest that unobserved factors lead to
lower diet diversity of Roma relative to non-Roma. The sub-
componentUA is small and statistically insignificant implying
that unobserved factors do not affect non-Roma diet relative to
Roma. Similar to the overall gap, the absolute value of the
unexplained subcomponent UB for Roma relative to the refer-
ence Romanian population is smaller than in the case of non-
Roma minorities by between 15 and 80%. These estimates
indicate that the unobserved factors impact Roma more than
non-Roma minorities in their food diet choices. They suggest
that Roma are much more different compared to the non-
Roma minorities than they are compared to the majority
Romanian population (Tables 4, 5 and 6).

Following these decomposition results, we cannot reject
both Hypothesis 1 and Hypothesis 2 that there is a non-trivial
incidence of Roma specific factors causing a lower diet diver-
sity compared to other non-Roma ethnic groups, even when
controlling for the income level, household characteristics and
other structural (observed) characteristics. The unexplained gap
estimated with the Blinder-Oaxaca decomposition technique is
usually attributed to discrimination in the labour literature (e.g.,
Drydakis 2012; Croucher et al. 2018). However, a direct asso-
ciation between discrimination and the Roma diet diversity is
difficult to identify. Causality could occur through indirect
channels. As argued in Hypothesis 2, discrimination affects

Table 5 (continued)
Dependent variable

Number of food items Simpson index Entropy index

Unexplained (Total) 5.507*** 0.0322*** 0.201***

(0.357) (0.003) (0.014)

Unexplained total (% of total difference) 76.88 64.92 63.61

Unexplained A (Hungarian) 0.0336 0.000460 0.00352*

(0.036) (0.000) (0.002)

Unexplained B (Roma) 5.474*** 0.0318*** 0.198***

(0.347) (0.003) (0.013)

Note: Robust standard errors in parentheses; * p < 0.05, ** p < 0.01, *** p < 0.001. The results for seasonal
dummies (q1, q3) are not reported in the table but were consider in estimations

Source: Household Budget Survey of Romania; authors’ calculations
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Table 6 Results of the Blinder-
Oaxaca decomposition analysis:
Roma minority compared to
BOther^ minority group

Dependent variable

Number of food items Simpson index Entropy index

I. Differential

Prediction (other minorities) 31.03*** 0.889*** 2.742***

(0.255) (0.002) (0.011)

Prediction (Roma) 25.80*** 0.837*** 2.450***

(0.309) (0.002) (0.011)

Difference 5.229*** 0.0515*** 0.293***

(0.401) (0.003) (0.016)

II. Decomposition

Explained (Total) 1.543*** 0.0192*** 0.125***

(0.216) (0.002) (0.010)

Explained total (% of total difference) 29.51 37.28 42.66

income 2.726*** 0.00594** 0.0726***

(0.260) (0.002) (0.010)

income_2 −1.388*** −0.00297** −0.0372***

(0.181) (0.001) (0.007)

share_allowances 0.0340 0.000382 0.00207

(0.025) (0.000) (0.001)

share_salaries −0.0482 −0.00131*** −0.00649***

(0.045) (0.000) (0.002)

w_food −0.404*** 0.00118 −0.00198
(0.119) (0.001) (0.006)

food_price 1.007*** 0.00905*** 0.0575***

(0.093) (0.001) (0.004)

hh_size −0.291* 0.00914*** 0.0366***

(0.137) (0.001) (0.006)

d_children −1.111*** −0.00434*** −0.0323***

(0.129) (0.001) (0.006)

d_working −0.0403 −0.000899* −0.00382*

(0.039) (0.000) (0.002)

edu_primary 0.376*** 0.00138 0.0164***

(0.091) (0.001) (0.004)

edu_secondary −0.0214 0.0000127 −0.00206
(0.072) (0.001) (0.003)

edu_tertiary 0.0552 −0.000492 0.000595

(0.052) (0.001) (0.002)

d_male 0.0486 0.000797** 0.00458***

(0.027) (0.000) (0.001)

age −0.0473 −0.00171 −0.00796
(0.606) (0.005) (0.028)

age_2 0.589 0.00270 0.0237

(0.611) (0.006) (0.029)

trend −0.0282** −0.0000651 −0.000880
(0.011) (0.000) (0.000)

d_urban 0.0446*** 0.000294*** 0.00215***

(0.008) (0.000) (0.000)

d_bucharest 0.0488*** 0.000254* 0.00203***

(0.011) (0.000) (0.001)
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adversely Roma access to the labour market which reduces
their job opportunities, income level and income and job secu-
rity/stability. We have attempted to control for some of these
effects by including among the explanatory variables house-
hold monthly income (income), the share of allowances in total
household income (share_allowances), the share of salaries in
total household income (share_salaries) and a dummy variable
capturing if the household head was working during the refer-
ence month (d_working). As the above results show these var-
iables explain a share of the total observed diet gap between
Roma and non-Roma. Although, these variables may capture
some of the adverse labour market effects caused by discrimi-
nation, they may not fully account for the complex nature of
Roma’s marginalisation associated with income insecurity and
casual type of jobs they usually face (Hypothesis 2). As a result,
following Dercon (2002), a part of the unexplained component
of the diet diversity gap of Roma relative to non-Roma could be
caused by the risky income stream which is reflected in their
inferior nutritional quality.

The unexplained component could also largely be due to the
Roma informal institutions. The specificities of Roma informal
institutions are difficult to account for in the estimations as the
variables tomeasure them are not readily available. As explained
above, Roma institutions and history may have direct and indi-
rect implications for their food consumption. Food preparation
and consumption have to respect certain rules and taboos which
may constrain Roma diet choices. Restrictions are related to
constrained use of food procured from non-Roma, some foods
cannot be consumed or can be consumed only at particular
events as well as the current eating habits of Roma could be
strongly affected by their nomadic way of life practiced in the
past when food storage was costly and own food production was
limited, potentially leading to lower diet diversity. All these ele-
ments are specific to Roma and are likely the cause of the large
unexplained relative differential in the Roma diet estimated in
this paper compared to the counterfactual non-Roma groups.
Thus, these findings support Hypothesis 1.

Our results also show that unobserved factors affect non-
Roma minorities to behave less differently relative to the ma-
jority Romanian population in term of their dietary choices
than Roma do. Also non-Roma minorities tend to attain better
diet quality than the majority Romanian population. This
greater diet diversity of non-Roma minorities could be caused
by the fact that minorities could combine own food dietary
habits (cuisine) with that of majority Romanians and thus
obtain a richer and more diverse diet. As our results show, this
is not the case for Roma. Hence, the findings provide further
indirect support for Hypothesis 1. That is, informal institutions
appear to constrain Roma to diversify their food diet through
adoption of food consumption patterns from non-Roma.
Indeed, the food procured from outside, from non-Roma is
perceived as undesirable by the Roma value system as defined
by Romaniya. Roma informal rules require isolation of all
aspects of food preparation and consumption from non-
Roma and our results support this by suggesting that it leads
to lower Roma diet diversity.

7 Conclusions and discussion

The dietary quality of Roma’s food is not well understood and
has generally not been sufficiently investigated in the litera-
ture. This paper attempts to fill this gap in the literature by
analysing how Roma dietary diversity compares with that of
non-Roma populations in Romania and by providing possible
explanations of Roma food diet choices. The paper applies the
Blinder (1973) and Oaxaca (1973) decomposition approach
and uses the Household Budget Survey (HBS) data from
Romania for the period 2004–2011.

Results suggest that Roma have inferior dietary diversity
compared to the rest of the population. Around one-third
(varying between 23 and 47%) of the diet gap is explained
by the differences in the observed socio-economic factors.
The remaining part of around two-thirds (varying between

Table 6 (continued)
Dependent variable

Number of food items Simpson index Entropy index

Unexplained (Total) 3.685*** 0.0323*** 0.168***

(0.466) (0.003) (0.019)

Unexplained total (% of total difference) 70.49 62.72 57.34

Unexplained A (other minorities) 0.187 0.000257 0.00448

(0.141) (0.001) (0.006)

Unexplained B (Roma) 3.498*** 0.0320*** 0.163***

(0.434) (0.003) (0.017)

Robust standard errors in parentheses; * p < 0.05, ** p < 0.01, *** p < 0.001. The results for seasonal dummies
(q1, q3) are not reported in the table but were considered in estimations

Source: Household Budget Survey of Romania; authors’ calculations
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57 and 77%) of the gap is attributed to discrimination in the
labour market (Hypothesis 2) and in particular to their specific
informal institutions (Hypothesis 1). Further, our estimates
suggest that unobserved factors cause Roma to be much more
different from the majority Romanian population than the
non-Roma minorities. Thus these estimates provide strong
confirmation of the role of Roma-specific factors explaining
the diet diversity gap of Roma with respect to non-Roma.

This paper presents new approaches to explain the presence
of the diet diversity gap between Roma and non-Roma. A
large body of literature argues that food diet diversity is usu-
ally determined by socio-economic factors such as income,
poverty and education. Although the paper does not fully re-
ject this literature, it provides evidence that an important driv-
er of diet diversity between the studied groups is likely to be
caused by informal institutions and traditions. It appears that
specific informal institutions and traditions guide Roma in
their food composition choices but in an adverse way, causing
less diversified diets compared to non-Roma groups.

The findings of this paper may provide guidance for policy
initiatives aimed at supporting improvement of food security
in general and diet diversity in particular among Roma, as they
help to better understand the lack of diet diversity of Roma
compared with non-Roma and its causes. The estimated re-
sults suggest that the observed dietary gap of Roma cannot be
explained solely by standard socio-economic determinants but
one needs to take into account also how individual choices are
impacted by informal institutions and norms, and histories.
These results imply that a policy which targets only economic
determinants of food choices may not lead to the equalisation
of the food diet between Roma and non-Roma.

Future work in this area is needed to better identify infor-
mal institutions’ effects on diet diversity differentials between
Roma and non-Roma. In our analyses we were not able to
include variables directly capturing elements of Roma infor-
mal institutions as the data are not readily available. Future
work should aim to collect household or individual level data
on specificities of Roma informal institutions and traditions.
Data should capture household or individual Roma’s level of
perception of the Romaniya belief system. In particular, it
would be important to understand the marimé rules governing
restrictions relating to the constrained use of food procured
from non-Roma and the prohibition of the consumption of
certain food items. Other factors to be considered would be
the role of the past nomadic way of life on the present food
consumption patterns and the extent of the adoption of food
consumption habits (cuisine) from non-Roma. Availability of
such data would allow more accurate identification of the role
informal institutions play in determining the lack of diversity
of Roma’s diet and its differences from non-Roma diets.

The dietary diversity indicators used in this paper suffer
from some limitations that are largely related to data con-
straints. First, they do not account for the differences in quality

of food consumed by households owing to the unavailability of
data. The nutrient quality of the same food item may vary
significantly among households and consequently may alter
the magnitude of differences in diet quality between the studied
groups compared to those captured through diversity indica-
tors. Second, we did not analyse the differences in diet diversity
between different members of the household (e.g., children,
women, men). The literature shows that dietary diversity (or
food security in general) may vary strongly between household
members and may respond differently to socio-economic de-
velopments for certain groups (e.g., children, women) (Kotze
2003; Quisumbing and Smith 2007; Meerman and Aphane
2012). Finally, despite these limitations, the paper brings new
empirical insights about the poor dietary diversity aspect of
Roma in Romania and reveals its possible determinants. In
future research it would be desirable if additional information
were incorporated into our decomposition framework in order
to provide a more nuanced analysis of Roma diet quality.
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