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1. Introduction   

1.1.  Motivation and Contribution 
 

The legitimacy of governments is often believed to be fundamentally 
linked to their ability to ensure food security for their citizens (Smith, 
1997).  Accordingly, it is no surprise that governments in most 
countries play a major role in maintaining food security, often 
through price support or food consumption subsidies aiming to keep 
food price below market price (Pinstrup-Andersen, 1988).   

However, national food assistance 1  schemes have witnessed a 
profound transformation over the past few decades.  Mechanisms 
such as national grain reserves, agricultural input subsidies and food 
consumption subsidies, which were mainstays of the ‘old social 
protection agenda’ (Devereux, 2016), eventually fell under pressure 
to reform during 1980s and 1990s – the era of structural adjustment 
programs of the International Monetary Fund (IMF) and the World 
Bank seeking trade liberalization and reallocation of budget 
compositions (Heller, Bovenberg, Catsambas, Chu, & Shome, 1988).  
The universal, untargeted nature of food consumption subsidies was 
deemed an inefficient use of resources (Pinstrup-Andersen, 1988; 
FAO, 1994) and were argued to distort markets, induce disincentives 
for agricultural production and private sector food trade and suffered 
inefficiencies in their public sector managed supply chains (del 
Ninno, Dorosh, & Subbarao, 2007).   

Since then, the ‘new social protection agenda’ has become dominated 
by social transfers, with cash transfers increasingly displacing food 
assistance (Devereux, 2009).  Conditional Cash Transfer programs 
were introduced and scaled up by Latin American Countries in 
response to the negative effects of structural adjustment programs (de 
Lettenhove, 2012).  In some cases, these emerged as responses to 
mitigate the impact of eliminating food subsidies.   
                                                            

1 Food assistance is defined as the set of interventions designed to provide access to 
food to vulnerable and food insecure populations (Omamo et al., 2010) 
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In Mexico, the World Bank argued to transform the generalized food 
consumption subsidy to a targeted subsidy as a condition for an 
agricultural adjustment loan.  Consequently, Mexico replaced the 
universal tortilla subsidies to a poverty-targeted subsidy (Tortibonos) 
(Weaving, 1996), which were eventually phased out and replaced by 
poverty targeted conditional cash transfers within the framework of 
PROGRESA2  (Schanbacher, 2010).  The removal of tortilla subsidies 
and their replacement with a poverty targeted conditional cash 
transfer was viewed as a success (Sdralevich, Sab, Zouhar, & 
Albertin, 2014), with studies identifying welfare gains among the 
poor as a result of the programs (Skoufias, 2005; Ruiz-Arranz, Davis, 
Handa, S., Stampini, & Winters, 2006).   

However, the transition from food consumption subsidies to cash 
transfers left poorer Mexicans vulnerable to food insecurity 
particularly during the global soaring food price crisis and contributed 
to the tortilla riots witnessed in 2007 (Attanasio, Di Maro, Lechene, 
& Phillips, 2013).  Similarly, the experience of many African 
countries with structural adjustment programs and subsidy 
elimination promoted by International Financial Institutions and 
Donor countries in the 1980s and 1990s was also mixed, with average 
growth in consumption and reduction in inequality masking 
significant rearrangement of subnational distribution of wealth 
(Christiaensen, Demery, & Paternostro, 2002).   

The Food and Agriculture Organization of the United Nations (FAO) 
argued that growth resulting from the structural adjustment programs 
in Africa did not lead to improved food security (Kidane, Maetz, & 
Dardel, 2006) and claims have been made of heightened food 
insecurity in many sub-Saharan African countries following the 
drawback of food subsidies and other state support mechanisms 
(Devereux, 2016).   

The impacts of eliminating or replacement of universal food 
consumption subsidies with targeted assistance on nutrient intakes, 

                                                            

2 Mexico’s flagship conditional cash transfer program, which later became known 
as Oportunidades. 
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whether among the poorest in sub-Saharan Africa or beyond, is 
difficult to gauge particularly given the almost exclusive reliance on 
money metric measures of welfare by the World Bank and the 
reliance on national aggregate food supply indicators by the FAO.  
However, where they do exist, indicators of household food security 
in general, and nutrient intake in specific, often reveal deteriorating 
food security – such as falling nutrient intake and rising malnutrition 
following the reduction of consumer subsidies in Nigeria in the mid 
1980s (Igdebioh, 1990). 

In Sri Lanka, the reduction in food consumption subsidies starting in 
the late 1970s had led to the reduction in nutrient intake among the 
poorest decile from 2,150 kilocalories daily3 in 1970 down to 1,566 in 
1982 (Sahn, 1987), while at the same time, the IMF argued that the 
nutritional effects of reducing food subsidies in Sri Lanka were 
“probably negligible” (Heller, Bovenberg, Catsambas, Chu, & 
Shome, 1988).  Similarly, the elimination of food subsidies in Iran 
and the replacement with universal unconditional cash transfers was 
considered to be “partially successful” by the IMF (Sdralevich, Sab, 
Zouhar, & Albertin, 2014) and estimated to have led to reduced 
poverty and inequality (Enami, Lustig, & Taqdiri, 2016) though this 
is in stark contrast with food security research indicating falling food 
consumption and rising food budget shares following the subsidy 
elimination (Hosseini, Charvadeh, & Salami, 2016; Pasdar, Rezaei, 
Darbandi, & Sharafi, 2016).  As recently as December 2017, 
international media reported on popular disturbances and riots in Iran 
over persistent unemployment and high prices of basic food goods 
(Associated Press, 2017).  

For World Bank supported structural adjustment programs, the 
discrepancy in reported welfare results and reported food security 
outcomes is not surprising as over “85 percent of the Bank’s 
agricultural adjustment loans have completely ignored food security” 
(Weaving, 1996).  However, the mismatch in evidence where 
improvements in economic welfare are contradicted by evidence of 
persistent or deteriorating food insecurity is not unique to the area of 

                                                            

3 Per adult equivalent. 
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food subsidy reforms.  For example, the 2010 UN progress report on 
the Millennium Development Goals states that “progress on poverty 
reduction is still being made” and “the developing world as a whole 
remains on track to achieve the poverty reduction target by 2015”, 
while also stating that “the number of people who are undernourished 
has continued to grow” (UN, 2010) and gains in reduction of 
undernourishment in the 1990s somewhat reversed in the few years 
running up to 2010 (Omamo, Gentilini, & Sandström, 2010).  Indeed, 
research on the relationship between growth and nutrition shows that 
while growth helps reduce undernourishment, it is not sufficient to 
reduce child malnutrition or micronutrient malnutrition (Ecker, 
Breisinger, & Pauw, 2012).  The notion of a mismatch between 
welfare, in its economic sense, and actual experiences of deprivation 
is further supported by the growing body of literature revealing 
disparities between monetary poverty and multidimensional poverty 
(Tran, Alkire, & Klasen, 2015). 

International food aid has also witnessed significant transformations 
during the past 20 years.  Until the late 1990s, international food aid 
was largely limited to a system of in kind food donations from donor 
countries with agricultural surpluses to recipient countries 
experiencing chronic or acute food deficits (Barrett & Maxwell, 
2005).  The bulk of in kind food assistance took the form of bilateral 
donations from donor countries to recipient countries which in turn 
monetized the food or in some cases directly distributed the food to 
vulnerable groups.  However, the share of bilateral food donations 
from total global food aid has dropped significantly in favor of a 
greater reliance on multilateral food aid, through mainly the World 
Food Programme (WFP) – a United Nations agency (Barrett, Binder, 
& Steets, 2011). Rising global food prices and alterations to 
agricultural production subsidies in major donor countries led to a 
reduction in total in kind food donations and a greater focus on 
multilateral food aid.  

The scarcity of in kind food donations meant that in kind food aid has 
become increasingly limited to acute humanitarian emergencies, with 
the share of total international food aid allocated to emergency 
response rising from 20% in the 1980s to 75% in 2008.  This, coupled 
with an increase in the numbers of food insecure people, spurred 
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greater emphasis on improved needs assessment and targeting food 
aid to the most in need (Barrett, Binder, & Steets, 2011).  Food aid 
donors argued for improved targeting on grounds of efficient use of 
limited resources, but also on the grounds of limiting adverse effects 
of international in kind food assistance, particularly in displacing 
commercial food imports (Barrett, 2002). 

Greater flexibility on the part of traditional food aid donors, 
particularly the growing trend of donors willing to donate funds 
rather than food commodities, provided WFP and other multilateral 
food assistance agencies the flexibility to rely more on markets closer 
to the recipient population for the procurement of food and 
procurement from small scale farmers.  In contexts where the 
recipient population benefits from access to functioning markets, 
WFP increasingly relied on cash and food voucher transfers to 
improve recipient’s access to food (Devereux, 2008; Lentz, Barrett, & 
Gomez, 2013).  This transition from a commodity based in kind 
assistance to alternative transfer modalities such as cash and vouchers 
has been encouraged by developing country governments and donors 
alike (Hibrobo, Hoddinott, Margolies, Moreira, & Peterman, 2012).  
Consequently, WFP launched new initiatives such as the Cash for 
Change Initiative, aiming to scale up cash and voucher operations 
within WFP (WFP, 2011) and the Purchase for Progress (P4P) 
initiative which aims to strengthening local economies and support 
the increased resilience and productivity of rural communities by 
sourcing a proportion of its food purchases from smallholder farmers 
in developing countries (WFP, 2013a). 

The increased reliance on cash and voucher based food assistance 
coincided with renewed interest in nutrition security and a focus on 
the nutritional content of food.  The 2014 Rome Declaration on 
Nutrition included recommendations on the inclusion of nutrition 
objectives in both national social protection systems and 
humanitarian assistance (FAO, 2014).  The reliance on market based 
food transfer mechanisms allowed the flexibility to go beyond the 
macronutrient considerations of a food transfer.  WFP ventured 
beyond the macro nutrient considerations of a food basked by 
integrating micro nutrients into their response analysis process, 
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especially that involving deciding on whether to use food, cash or 
vouchers as the choice of transfer modality (WFP, 2014a). 

Another consequence of the increased reliance on cash and vouchers 
by multilateral organizations in both development and humanitarian 
interventions is the recognition that social protection systems and 
food assistance programs serve overlapping goals (Devereux, 2016).  
While cash transfers are the main social assistance element of 
national social protection systems, the increased use of cash and 
vouchers as food assistance mechanisms by WFP and other 
multilateral organizations blurred the lines between food assistance 
and social protection (Lentz, Barrett, & Gomez, 2013) and has 
provided an avenue for WFP to engage with national social safety 
nets (Omamo, Gentilini, & Sandström, 2010).  Consequently, 
countries with large food based safety nets such as India and Iraq 
have increasingly sought technical assistance from WFP4. 

Therefore, while current international food aid and national food 
assistance programs were shaped by somewhat different influences, 
spanning different timeframes, they appear to have largely converged 
on the question of cash versus in kind food assistance.  The transition 
of national food assistance programs towards cash transfers – seen to 
be more flexible and less paternalistic (Devereux, 2016) – reflects the 
preferences of economists specifically with regards to maximizing the 
utility of recipients (Currie & Gahvari, 2008) and as a means to 
increase efficiency in government budget allocations and minimize 
market distortions (Pistrup-Andersen & Alderman, 1988; Sdralevich, 
Sab, Zouhar, & Albertin, 2014).  

While in-kind international food aid has also been described as 
paternalistic as it ignores the preferences of its recipients (Barrett & 
Maxwell, 2005), it is arguable that the increased use of cash and 
vouchers by WFP is not necessarily driven by the sort of economic 
rationale underlying the trend of replacing national food subsidy 
schemes with cash transfers.  As previously described, global food 
prices and subsequent changes in the policies of major food aid donor 
                                                            

4 See for example the case of Iraq (WFP, 2013b) and India (WFP, 2014b). 
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countries is what instigated the increased use of cash and voucher 
transfers in food assistance programs implemented by WFP and other 
multilateral organizations.   

Consequently, past and current WFP Strategic Objectives remain 
focused on ending hunger and the achievement of food and nutrition 
security regardless whether through in kind, cash or food voucher 
transfers (See for example: (WFP, 2017) or (WFP, 2013c).  Similarly, 
traditional WFP indicators for food consumption frequency and 
dietary diversity remain the main outcome indicators for operations 
regardless whether they deliver in kind, cash or food vouchers (WFP, 
2013d). 

However, the addition of new transfer modalities in the food 
assistance toolbox has not been accompanied by a growth of 
empirical literature that develops a deeper understanding of the 
relative merits of these modalities and the unique impacts that each 
may bring.  There is very little research that focuses on the response 
analysis process applied by food assistance organizations.  

Nonetheless, a number of practical tools and guidance notes emerged 
in the past decade, designed by donors and practitioners, to inform 
practitioners on when to use cash transfers or in kind food transfers.  
These include agency specific guidance on cash transfers such as for 
Oxfam (Creti & Jaspars, 2006), the International Committee of the 
Red Cross (ICRC, 2007), Action Contre la Faim (ACF) (ACF, 2007), 
the World Food Programme (WFP, 2009), the Food and Agriculture 
Organization (FAO, 2011) as well as donor funding guidelines and 
toolkits targeting broader audiences of practitioners such as the 
Market Information for Food Insecurity Response Analysis (MIFIRA; 
(Barrett, Bell, Lentz, & Maxwell, 2009)), the guidelines of the 
European Commission Directorate-General for Humanitarian Aid 
(ECHO) for funding cash and vouchers in humanitarian emergencies 
(European Commission, 2009), the Emergency Market Mapping and 
Analysis (EMMA) toolkit supported by USAID Office for Foreign 
Direct Assistance (Albu, 2010) and the Overseas Development 
Institute ‘Good Practice Review’ on cash transfers in emergencies 
(Harvey & Bailey, 2011). 
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Since these tools deal with similar questions regarding the choice of 
transfer modality, it is natural that they share many features; 
However, here we take special note of three main features common to 
most5 tools and guidance notes. First, the answer to the question of 
when to use cash assistance or in-kind assistance is primarily 
governed by the practical consideration of whether food markets are 
available and accessible to the recipients of cash transfers – and 
whether these markets function with some degree of efficiency – as 
well as considerations of institutional and infrastructural readiness 
and safeguards to safely manage the movement and distribution of 
cash while limiting the potential for corruption and other fiduciary 
risks.  Second, food voucher transfers are almost always grouped 
together with cash transfers and are considered “cash-equivalent”6.  
Third, very little – if any – consideration is afforded for any potential 
difference in the impacts of in-kind, cash or food vouchers on food 
consumption or how they might align with the objectives of the 
transfer. 

These features underline a growing “cash-first” trend among donors 
and aid organizations (Norad, 2011). This is supported by 
Southworth’s theoretical work extending neoclassical economic 
theory to the question of food consumption subsidies (1945), which 
assumes the fungibility of cash and in kind transfers in terms of food 
consumption responses to the transfers.  This means that an in kind 
food transfer received by a household or an equivalently valued cash 
transfer would induce the same consumption response – granted that 
the food transfer is inframarginal (Southworth, 1945). An 
inframarginal food transfer is less than the quantity the household 
would normally consume given their preferences and income level. 
Extramarginal food transfers would, however, constrain the 
household to consume more than they normally would prefer.  
Therefore, according to neoclassical economic theory, an 

                                                            

5 with the exception of those for WFP, FAO and ACF. 

6 This is similar to the World Bank description of vouchers as “near-cash” transfer 
mechanisms (Grosh, del Ninno, Tesliuc, & Ouerghi, 2008).  



 9

inframarginal food transfer should be essentially equivalent to an 
income transfer.  

It follows that food insecurity caused mainly by a lack of economic 
access to food – in other words, poverty – is most effectively 
responded to using cash transfers, particularly in the presence of 
efficient markets.  This approach offers no additional consideration to 
any other outcome beyond the ‘poverty alleviation’ value of the 
transfer. This is also typical of most traditional national food 
consumption subsidy schemes, the majority of which did not have 
specific nutritional objectives (Kumar & Alderman, 1988) though 
most common objectives included income transfer and (or) insuring 
access to a minimum quantity of staple food commodities (Pistrup-
Andersen & Alderman, 1988).    

In contrast, organizations with specific food and nutrition security 
mandates such as WFP, FAO and ACF do not automatically prescribe 
cash even in the presence of functioning markets.  Rather, these 
institutions advocate ‘considering’ cash or a combined cash and food 
transfer.  WFP guidance notes on cash and vouchers specify the 
undertaking of comparative ex ante cost effectiveness analysis of 
transfer modalities as ‘mandatory’ (WFP, 2014a).   

Indeed, this is a reasonable requirement whether in the context of 
designing or reforming a food assistance programme, particularly 
given that plenty of empirical evidence exists which contradicts 
Southworth’s economic model (Fraker, 1990).  This body of 
empirical evidence regularly shows that households tend to consume 
more food from a food transfer than they would consume from an 
equally valued cash transfer – which is often dubbed the ‘cash-out 
puzzle’ (Gentilini, 2014).  

Despite this, there is no evidence of nutritional cost effectiveness 
analysis informing reform of national food assistance schemes other 
than those performed by the Government of Iraq (WFP & GOI, 2012) 
and the Libyan Bureau of Statistics and Census (BSC, 2014), both of 
which were done with technical support from WFP.   

Using Iraq as a case study, this dissertation explores the different 
facets of food assistance that are relevant to the development of ex 
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ante cost effectiveness analysis such as (i) approaches to determine 
the ‘income transfer value’ of food assistance and (ii) consumer 
responses to food assistance and cash transfers.  This dissertation also 
explores avenues to incorporate consumer responses to food 
assistance within the framework of estimating food demand system 
parameters as a step towards enabling greater understanding of the 
effects of national food subsidy reform processes on food and nutrient 
consumption.   

 

1.2.  Country Context 
 

The Iraqi context is particularly pertinent for this analysis.  Iraq, a 
middle income country with the fourth largest proven crude oil 
reserves in the world (OPEC, 2017), maintains the largest national 
food assistance scheme worldwide known as the Public Distribution 
System (PDS; World Bank, 2007).  Iraq’s recent history throughout 
the past forty years has been replete with significant economic and 
political shocks.  Although Iraqi food assistance policies have 
evolved over the years to address the needs of Iraqi citizens, the 
effects of these policies remain underserved by scholarly research 
despite their significant implications for Iraqi citizens and 
Government as well as for multilateral humanitarian and development 
organizations.  

Given the high reliance on oil revenue, the Iraqi economy is highly 
dependent on international events and is vulnerable to isolation from 
the world economy.  The 1970s and the global oil crisis and the 
resulting rise in oil revenue brought Iraq significant wealth and 
improvements in the living conditions and wellbeing of the Iraqi 
population. GDP steadily and consistently rose throughout the 
seventies allowing for the improvement of standard of living with a 
six-fold increase in nominal per capita income between 1973 and 
1979 (Abdullah, 2011).  By the end of the decade, Iraq boasted 
almost universal levels of primary school enrolment (UN & WB, 
2003) and significantly reduced infant mortality which fell from 129 
per 1000 live births in 1960-1965 to 57 in 1975-1980 (United Nations 
Population Division, 2012). 
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Figure 1: Iraqi GDP per capita 1970 - 2016 

 
Source: Iraq Central Organization for Statistics and Information Technology (COSIT) 
 

The Iran-Iraq war dominated the 1980s which led to reversals of 
some of the economic and social gains of the 1970s.  Nonetheless, 
Iraq benefited from strong support from the United States during this 
period.  Trade between the United States and Iraq grew significantly 
during this period, with Iraq receiving billions of US Dollars in US 
Credit Guarantees and grants which was used to acquire agricultural 
goods from the United States (Schnepf, 2004).   

 

Figure 2: Dietary Energy Supply and Agricultural Imports – 3 
year moving average (1975-2000) 

 
Source: Data extracted from (Schnepf, 2004) 
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Dietary Energy Supply soared during this period (Figure 2) and infant 
mortality rate continued its downward trend to reach 37 deaths per 
1000 live births in 1985-1990 (United Nations Population Division, 
2012).  The number of schools and the number of students enrolled 
declined during this period (COSIT, 2006). 

The 1990s was a devastating decade for Iraq.  Following the end of 
the Iran-Iraq War, Iraq accused Kuwait and the United Arab Emirates 
of waging “economic war” on Iraq by exceeding their oil production 
quotas set by OPEC causing a 30 percent fall in oil prices (Alnasrawi, 
1994).  The Iraqi invasion of Kuwait drew condemnation in a UN 
Security Council Resolution (UNSCR 660), which authorized the 
military campaign of the American-led coalition in what has become 
known as the ‘First Gulf War’.  The aerial campaign of the coalition 
forces destroyed military and civilian infrastructure (Alnasrawi, 
1994) essentially relegating Iraq to a ‘pre-industrial age’ (UN, 1991).  
Equally devastating, however, was the UN sanctions imposed by 
UNSCR 661 which banned all transactions with Iraq, cutting off its 
main source of revenue and foreign reserves.  Iraq – which by that 
time imported about 70 percent of its food requirements – had no 
means to acquire food internationally and its local production 
severely limited.  The Iraqi private sector was devastated and markets 
collapsed, with the cost of basic goods rising by over 1000 percent 
(UN, 1991).  Dietary energy supply fell by 28 percent in 1991 and 
continued to fall until after the first food shipments under the Oil For 
Food Programme (OFFP) began to arrive in 1997 (Schnepf, 2004). 

 

The Iraqi Public Distribution System (PDS) 

Food supply in Iraq has long been regulated through state 
intervention in food importation, local production and price setting 
policies.  In 1961, the Government of Iraq passed Law 86/19617 
establishing the Grain Trade Regulatory Authority under the Ministry 

                                                            

7 This law and other Iraqi Laws and Government Decisions cited in this text are 
publically available at http://www.iraqld.iq/  
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of Trade8 that had the authority to procure grain, including wheat and 
rice, locally and internationally and to set market prices.  While the 
Regulatory Authority influenced overall supply of food and prices, 
the Government did not restrict private sector activity in the food 
markets and even relied on private sector supply chains to market 
commodities procured by the Regulatory Authority.   

However, with the collapse of the private sector and severe shortfalls 
in food supply following the sanctions in 1990, the Iraqi 
Revolutionary Council Decision No. 442/1990 and Law 136/1991 
were passed giving the Ministry of Trade (MOT) the monopoly in 
grain trade.  Food supply shortages were so severe that the Iraqi 
Revolutionary Council passed decisions specifying the death penalty 
for anyone proven to hoard food commodities or monopolize food 
trade in Iraq (Revolutionary Council Decision No. 315/1990) and up 
to 15-year prison sentences for Iraqi traders proven to sell food 
commodities for higher than their official price (Revolutionary 
Council Decision No. 365/1990). 

Naturally, under such conditions, rationing of food was inevitable.  A 
centrally managed system of food distribution and rationing – known 
as the Public Distribution System (PDS) – emerged from the reality 
of wartime and sanctions induced scarcity in basic food supplies.  
While no law or Government decision can be found that governs or 
specifically defines the PDS, the collection of laws and revolutionary 
council decisions issued before and during the sanctions enabled the 
Government of Iraq to establish the PDS which continues to this day. 

The basket of rationed goods distributed through the PDS did change 
over time.  The basket consisted mainly of food items, although some 
basic hygiene-related non-food items were also rationed through the 
PDS (Table 1).  From 1990 until 1998, the PDS food basket was 
designed to provide 1,400 kilocalories per person daily, though this 
was revised upwards in 1998 (Independent Inquiry Committee, 
2005).  

                                                            

8 Over the years, subsequent amendments to the law linked the authority to the 
Ministry of Trade or the Ministry of Economy. 
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Table 1: Composition of the PDS Basket: 1991 – Today 

 Distribution per person/month (kg) 
Pre-OFFP OFFP Post 2003 Post 2009 

Wheat Flour 7 9 9 9 
Rice 1.25 2.5 3 3 
Sugar 0.5 2 2 2 
Tea 0.1 0.15 0.2 --- 
Vegetable ghee or oil (liter) 0.75 1 1.25 1.25 
Dried beans 0.2 0.2 0.5 --- 
Salt 0.1 0.15 0.15 --- 
Powdered milk 0 0.5 0.5 --- 
Soap 0.125 0.25 0.25 --- 
Detergent 0.25 0.35 0.35 --- 
Ration for Infants up to one year 
Infant Formula 1.8 2.7 2.7 2.7 
Cereal 0.9 0.9 0.9 --- 
Soap 0.125 0.25 0.25 --- 
Detergent 0.25 0.35 0.35 --- 
Sources: (USAID, 2006); (WFP & GOI, 2012) 

 

The prevalence of underweight children rose significantly through the 
first half of the 1990s to peak at 19 percent in the three northern 
Governorates and 23.4 percent in the central and southern 
Governorates, though with the expansion of the PDS food basket un 
the OFFP, the prevalence fell down to 8.6 percent in the three 
northern Governorates and 9.4 percent in the central and southern 
Governorates in 2002 (Independent Inquiry Committee, 2005).  The 
PDS was credited with preventing widespread starvation in Iraq 
(Schnepf, 2004). 

Following the Second Gulf War in 2003 and the total collapse of 
Government services, WFP assumed full responsibility for the PDS 
supply chain and distribution in all Governorates of Iraq.  In 2004, 
WFP handed responsibility for the PDS back to the Iraqi Ministry of 
Trade and immediately embarked on an analysis of PDS reform 
options together with the World Bank (WFP, 2005).  The PDS supply 
chain frequently faltered and households reported not receiving all or 
part of their food rations.  Despite this, subsequent WFP surveys in 
2005 and 2007 report that 95 percent of Iraq households preferred to 
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maintain the in-kind food basket than to have it replaced with a cash 
transfer (WFP, 2006; WFP, 2008). 

In 2009, the Government of Iraq established the High Committee for 
PDS Reform and launched a study, supported by the World Bank, to 
assess possible options for reform.  The PDS reform committee report 
included a number of recommendations, including the immediate 
reduction of the PDS food basket to include only wheat flour, rice, 
vegetable oil, sugar and infant formula (See Table 1) as well as the 
gradual elimination of the PDS and its replacement with a cash 
transfer within the framework of the national Social Safety Net.  
These recommendations were approved by the Iraqi Council of 
Ministers Decision No. 369/2009 (GOI, 2009).  Nevertheless, 
additional analysis of reform option performed with technical support 
from WFP, including some rudimentary comparative cost 
effectiveness analysis, revealed that cash transfers were less cost 
effective than food vouchers in ensuring food consumption (WFP & 
GOI, 2012).  Subsequently, the Government of Iraq decided to study 
the possibility of establishing electronic food vouchers in 
collaboration with WFP (WFP, 2013b). 

However, Iraq’s turbulent past caught up with it yet again in January 
2014, when the Islamic State in Iraq and the Levant (ISIL) – a 
terrorist organization – ceased control of Falluja, a major city in 
Iraq’s Anbar province and continued to violently cease territory in 
western and north western Iraq until it held up to 40 percent of the 
area of Iraq (Michaels, 2016).  The sudden onset of violence in 2014 
and its intensity – which continued until mid 2017 – essentially 
shelved all Iraqi plans to reform the PDS as all national efforts were 
directed towards the liberation of territories occupied by ISIL. 

By July 2017, Iraqi security forces regained most of the territory lost 
to ISIL as the city of Mosul, the second largest city in Iraq which fell 
under control of ISIL was declared liberated – marking the end of a 
long and violent military campaign (Arango & Michael, 2017).  Soon 
afterwards, the PDS reform agenda emerged as a priority once again 
and the Iraqi Parliament announced the first reading of a Law 
designed to legislate the transition of the PDS to an electronic food 
transfer mechanism (Iraqi Parliament, 2017).  
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1.3.  Contribution and Structure of the Study 
 

This dissertation contributes to greater understanding of the relative 
merits of cash and food transfers in the context of national safety nets 
as well as international humanitarian and international aid. The 
approach of the dissertation is to probe specific facets of the questions 
surrounding the effectiveness of cash versus food transfer modalities 
such as the problem of valuing food subsidies, understanding the 
implications of different consumption responses due to alternative 
transfer modalities and estimating food demand parameters in the 
presence of subsidies and rationing.  As a result, the dissertation 
contributes to the development of a stylized nutritional cost 
effectiveness analysis approach specific to cash and food vouchers 
and provides evidence on the food security and welfare costs and 
benefits of replacing food consumption subsidies in Iraq with cash or 
food voucher transfers. 

Although the analysis performed in this dissertation relies primarily 
on data from Iraq, its relevance extends to contexts well beyond Iraq.  
The debate surrounding effectiveness of cash versus food transfer is 
one that many developed and developing countries continue to 
grapple with.  The literature on the cash-out puzzle began decades 
ago in the United States and remains active to this day – increasingly 
so among international organizations and donors.  Importantly, 
humanitarian organizations such as WFP and others have expressed 
goals to increase their cash and voucher activities even in 
emergencies and donors are increasingly asking difficult questions 
regarding the cost effectiveness of different transfer modalities.  
Without doubt, the research presented below will shed some light on 
this lively debate.  

This dissertation consists of four distinct but linked studies 9 .  
Chapters two to five address distinct research questions, though all 

                                                            

9 Each chapter, including this introduction, has its own bibliography and 
appendices. 
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collectively contribute to the overall research domain of this 
dissertation. 

Chapter 2 explores the challenge of how to estimate the value of food 
assistance, focusing on the appropriateness of respondent-estimated 
market price opinion data of the commodities included in the PDS 
food basket.  Estimating the value of the PDS is an important step in 
determining the impact of PDS reform.  Specifically, this chapter 
explores the differences between paid prices, respondent-estimated 
market prices and observed market prices and how they impact the 
measurement of poverty and food deprivation. 

Chapter 3 looks at international evidence from the US and developing 
countries and contributes additional empirical evidence on the 
nutritional cost effectiveness of cash versus food transfers as part of 
food assistance programmes. Specifically, this chapter explores how 
household demand for food following a food transfer differs from that 
following a cash transfer and how that difference can be employed to 
measure the ex-ante cost effectiveness of cash and food transfers.  

Chapter 4 builds on the findings from Chapters 2 and 3 to estimate a 
completed food demand system for Iraq – the case study country for 
this dissertation.  Applying quantitative food demand modelling 
approaches, this chapter investigates the dynamics of demand for 
food and nutrients in the presence of food consumption subsidies. 

Chapter 5 applies microsimulation methods to assess the expected 
impacts of food consumption subsidy reform on welfare and food 
security and explores the comparative cost effectiveness of alternative 
transfer modalities such as cash and food vouchers. 

Chapter 6 concludes with a discussion on the main findings from the 
studies and explores opportunities for future research. 
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2. Price Opinion Data in Subsidized Economies: 
Empirical Evidence from Iraq 

 

2.1.  Introduction 
 
Many developing countries maintain food consumption subsidies.  
Although, their rationale may vary by context, these subsidy regimes 
are invariably described as costly, wasteful systems and are often 
associated with concerns of corruption and rent seeking (Adams, 
2000).  Motivated by the need to alleviate fiscal burden of 
maintaining food consumption subsidies, international financial 
institutions often support national governments in undertaking policy 
reforms aiming to eliminate the subsidy regimes through undertaking 
policy impact analysis that identify the distributional impacts of 
policy reform.   
Conducting welfare analysis and assessing the distributional impact 
of policies is, however, often complicated by the presence of 
commodity rationing and consumer subsidies, particularly where 
prices paid by consumers do not reflect true marginal utility of 
consumption (Hentschel & Lanjouw, 1996).  In such contexts, virtual 
prices of the rationed or subsidized good should be used to value 
household consumption of the good rather than paid prices 
(Rothbarth, 1941; Neary & Roberts, 1980; Deaton A., 1981; Lee & 
Pitt, 1987).   
 
As calculating virtual prices for subsidized goods can be 
computationally involved – see for example Dréze and Stern (1990) – 
welfare analysts sometimes resort to using market price opinions, 
where household budget survey respondents are asked to provide 
their opinions of equivalent market prices of subsidized or rationed 
goods, in place of shadow prices.  A review of household surveys on 
the World Bank Living Standards Measurement Study (LSMS) 
project website shows that one of every six LSMS surveys collects 
price opinion data and that two thirds of the countries where this data 
is collected maintained food subsidies or food rationing regimes – 
suggesting that price opinions on equivalent market prices are often 
be taken to represent shadow prices.   
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The body of literature on price opinion data is very sparse, with the 
work of Gibson and Rozelle (2002) in the context of Papua New 
Guinea, being the only systematic review of the performance of price 
opinion data.  No published work has been found that examines the 
performance of price opinion data in the approximation of virtual 
prices of subsidized or rationed commodities.   
 
Drawing on existing knowledge on money metric utility (Samuelson, 
1974) and its drawbacks in welfare analysis, particularly sensitivity to 
heterogeneity of consumer preferences (Blackorby and Donaldson 
(1988); Ravallion (1998); Deaton and Zaidi (2002)), this paper 
addresses the gap in literature on the performance of price opinion 
data as shadow prices for rationed food commodities, drawing 
specifically on the Iraqi experience with the national food rationing 
regime – the Public Distribution System.   Using data collected in 
Iraq, this paper explores the possibility that the implicit income 
transfer value of food acquired at subsidized prices – and varying 
consumer preferences across income – bias price opinions offered by 
survey respondents.  The implications of biased price opinions on 
welfare analysis are also explored. 
 

The format of the remainder of this paper is as follows.  Section 2 
reviews the main types of price data commonly used in welfare 
analysis, exploring the importance of price data in constructing 
welfare aggregates.  Section 3 develops the analytical approach 
adopted in this paper and section 4 summarizes the country context, 
including the management and functioning of the Public Distribution 
System and presents the various sources of data used in the analysis. 

Section 5 presents the main model results and diagnostics whereas 
section 6 explores the implications of utilizing price opinion data in 
welfare analysis.  Section 7 presents the final concluding remarks.  
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2.2.  Price data in the welfare analysis literature 
 
Data on prices of consumed commodities and services is a critical 
component of household and welfare measurement.  While the 
underlying interest is the measurement of consumption, welfare 
analysts often rely upon consumption expenditures – aided by price 
data – to facilitate aggregation of the diverse units of consumption 
into a single welfare measure.  Price data facilitates the conversion of 
quantities consumed into a common numeraire, or equivalently the 
measurement of consumed quantities from expenditures made 
(Hentschel and Lanjouw, 1996).  As such, prices directly influence 
how quantities consumed translate into welfare.  
 

The relevance of price data in current welfare analysis practices 
becomes apparent when referring to earlier economic theory 
literature, such as Houthakker’s (1952) use of the indirect utility 
function and McKenzie’s (1957) specification of the expenditure 
function in terms of quantitities and prices. This was further 
developed by Samuelson (1974), who argued that for fixed prices, the 
expenditure function specified by McKenzie is an exact 
representation of consumer preferences, which is known as money 
metric utility. 

 The conception of the consumer as a rational economic agent that 
seeks to maximize utility when faced with a budget constraint and a 
set of prevailing prices is, accordingly, the current practice in welfare 
analysis and is the “basic measure of welfare in market situations” 
(Deaton, 1980).  Specifically, consumer demands for goods are 
represented by the cost function ܿ(ݑ,  representing the minimum (݌
cost of achieving utility level (ݑ) when faced with a vector of prices (݌).  The function ܿ(ݑ,  when the (ݔ) is equal to total expenditure (݌
consumer maximizes utility (ݑ)   by maximizing consumption of 
quantity vector (ݍ) , constrained by the equality ݔ = ݌ ∙ ݍ  and 
represents the indirect utility function of achieving utility level (ݑ) 
given the vector of prices (݌) and a budget constraint (ݔ).   
This implies that estimation of money metric utility requires full 
information on consumer preferences – normally estimated through 
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demand modeling.  However, Deaton and Zaidi (2002) show that 
money metric utility (ݑ௠௜ ) can be approximated through a first-order 
expansion of ܿ(ݑ,  ௥) in prices around the vector of prices paid by the݌
household (݌௜) such that, for the ith household, 

௠௜ݑ  = ܿ൫ݑ௜, ௥൯݌ ൎ ܿ൫ݑ௜, ௜൯݌ + ௥݌) − (௜݌ ∙  ௜ (Eq. 1)ݍ

 

Accordingly, if the prices paid by the household (݌௜) are higher than 
the reference prices (݌௥ ), the value ݌௥ ∙ ௜ݍ  would be less than the 
value ݌௜ ∙  ௜, thus households expenditure is “deflated” by the valueݍ
௥݌) ∙ ௜݌	)-(௜ݍ ∙  (௜݌) ௜).  Similarly, if the prices paid by the householdݍ
are lower than the reference prices (݌௥), households expenditure is 
“inflated” by the value (݌௥ ∙ ௜݌	)-(௜ݍ ∙   .(௜ݍ
Since it is rare to observe a complete set of quantities for each 
household and – sometimes of reference prices – in practice, the 
Paasche price index ( ௉ܲ௜ ) is relied upon to compare the reference price 
vector with the vector of prices paid by the ith household ( ௉ܲ௜ = ௜݌ ௥݌/௜ݍ∙ ∙ ௜ݍ ).  It follows that the money metric utility of the i th 
household (ݑ௠௜ ) is approximated by: 

௠௜ݑ  ൎ ௜݌ ∙ ௜ݍ ௉ܲ௜⁄ = ௜ݔ ௉ܲ௜⁄  (Eq. 2) 

 

Where, ݔ௜ is total expenditure and ܲ௜  is the Paasche (current-
weighted) price index comparing paid prices ( ݌௜ ) with reference 
prices (݌௥). 

However, unless preferences are strictly homothetic or semi-
homothetic, where household preferences over bundles of goods are 
constant across different income groups, money metric utility is not 
guaranteed to be a concave function of income (Blackorby and 
Donaldson, 1988), thereby violating the decreasing marginal utility of 
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wealth property of utility functions.  Accordingly, money metric 
utility performs poorly in the context of assessing the distributional 
effects of policies (Deaton and Zaidi, 2002). 

To address this drawback in welfare analysis, Blackorby and 
Donaldson (1987) proposed the welfare ratio as a more 
distributionally-sensitive measure of welfare.  The welfare ratio is 
simply the ratio of expenditures to the level of expenditures needed to 
reach a minimally acceptable level of utility – i.e. the poverty line.  
Thus, the ith household (or individual) welfare ratio (ݎݓ௜) is given by, 

௜ݎݓ  = ,௜ݑ)ܿ ,௭ݑ)ܿ(௜݌  ௜) (Eq. 3)݌

 

Where (ݑ௭) is the “utility poverty line”.  To represent welfare ratio in 
monetary terms, the ratio in Equation 3 is multiplied by the poverty 
line valued at reference prices (݌௥), such that the transformed welfare 
ratio measure for the ith household (ݑ௥௜ ) is given by, 

 

௥௜ݑ = ,௜ݑ)ܿ ,௭ݑ)ܿ(௜݌ (௜݌ × ,௭ݑ)ܿ  ௥) (Eq. 4)݌

 

This is equivalent to normalizing expenditures by a true cost of living 
index, ܿ(ݑ௭, (௜݌ ,௭ݑ)ܿ ⁄(௥݌  which is the poverty line valued at prices 
faced by the household divided by the poverty line valued at 
reference prices (Ravallion, 1998).  In practice, the cost of living 
index is approximated by the Laspeyres price index ( ௅ܲ௜) (Deaton and 
Zaidi, 2002), which is calculated by, 

 

௅ܲ௜ = ෍ݓ௞௭௥ ቆ݌௞௜݌௞௥ቇ௡
௞ୀଵ  (Eq. 5) 
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where ݓ௞௭௥is the budget share at the poverty line indifference curve.  
Thus, similar to money metric utility, the welfare ratio expressed in 
monetary terms is the product of dividing expenditures by the 
Laspeyres price index  ݑ௥௜ = ௜ݔ ௅ܲ௜⁄  .  However, while the welfare 
ratio provides a solution to the poor curvature properties of money 
metric utility, thereby allowing distributional analysis, it is also the 
case that the welfare ratio is an inexact indicator of welfare unless 
preferences are strictly homothetic – essentially distorting the welfare 
of households whose consumption level is far from the poverty line 
(Blackorby and Donaldson, 1987). 

It is evident from equations 1 – 5 and the surrounding discussion that 
obtaining accurate price data bears significant influence on the ability 
to accurately assess both welfare levels and the distributional impacts 
of policies.  It is therefore understandable that welfare analysts often 
exert significant effort to obtain reliable price data during household 
budget surveys that can then be utilized to adjust nominal 
expenditures to produce what is commonly referred to as real 
consumption expenditure – the main building block of the welfare 
aggregate employed in welfare analysis (Deaton, 1997).   

Typical approaches to acquiring price data include market surveys, 
direct estimation from available data in the form of unit values or 
respondent price opinions.  Standard LSMS survey guidelines 
recommend the administration of a market survey in communities 
included in the household sample to collect market price data for a 
pre-determined selection of food and non-food commodities normally 
consumed by individuals in the country (Grosh and Glewwe, 1995).  
However, not all LSMS surveys actually conduct community market 
surveys (Frankenberg, 2000) and it is often the case that these surveys 
have quality problems such as price data collected from markets other 
than those frequented by the household survey respondents or that the 
list of goods in the price survey are different from those consumed by 
the survey respondents (Deaton and Grosh, 2000) or that markets are 
set up sporadically, especially in rural areas, leading to incomplete 
price data (Gibson and Rozelle, 2005). 

In the absence of community market surveys, or when they are found 
to be of low quality, researchers frequently revert to using unit values 
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as quasi-price measures (Deaton, 1988).  Unit values are the ratio of 
expenditure on an acquired item to the quantity of the item acquired.  
The popularity of unit values among researchers can be explained by 
the fact that household budget surveys collect data on quantities 
acquired and expenditures on them and that no particular effort is 
required to estimate unit values.   

Unit values are utilized in estimating spatial price indices that are 
used to deflate consumption expenditures and enable comparisons 
between geographic areas (Deaton, 1988).  However, as Deaton and 
Tarozzi (2000) note, even though unit values have price-like 
characteristics, they are not prices and may deviate from indicators of 
market conditions, particularly when goods included in surveys are 
heterogeneous or poorly defined.  Accordingly, unit values reflect the 
prices of a variety goods, this adding variation due to differences in 
the variety of consumer choices and – importantly – the quality of the 
acquired goods. 

Other disadvantages of unit values include the fact that they typically 
cannot be estimated for items where quantity data is not collected or 
is not well defined (Deaton and Tarozzi, 2000).  Moreover, unit 
values are available only for purchasers as opposed to market prices 
where the data would exist regardless of whether surveyed household 
procured them or not during the reference period (Gibson, 2007).  
Since unit values are derived from expenditure and the quantity 
acquired, measurement error in either factor is transmitted to the unit 
value (Deaton, 1997).   

Reliance on unit values have been reported to lead to overestimation 
of poverty lines and poverty rates (Gibson and Rozelle, 2005; Capeau 
and Dercon, 2006).  To minimize this, Deaton proposed careful 
graphical and analytical review of unit value data (Deaton and 
Tarozzi, 2000), including the replacement of household level unit 
values with their cluster or locality median values (Deaton and Zaidi, 
2002) 

In addition, Deaton (1989; 1997) derived a method for consistent 
estimation of demand elasticities using unit value, even with the 
presence of measurement error and quality effects.  With continued 
reliance on unit values as price measures, the method remains widely 
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utilized in the applied demand measurement literature (McKelvey, 
2011), despite having been the subject of some critique (See Niimi, 
2005 or McKelvey, 2011). 

One proposed alternative to conducting community market surveys, 
or the use of unit values, is asking community informants or 
household survey respondents to report market prices for a list of 
commodities regardless of whether the household acquired the 
commodity or not (Frankenberg, 2000), although Frankenberg 
suggests that this method may be unreliable, particularly considering 
how little is known about such price data collection methods and 
among concerns that such ‘price opinions’ would not be 
representative of suffer from other biases such as differences in 
bargaining skills and uncertainty about reference periods (Gibson and 
Rozelle, 2005). 

Motivated to find a plausible solution to this problem, Gibson and 
Rozelle (2002) devised an experiment to test the merits of different 
sources of food price data.  Through the experiment, information on 
price data collected through unit values and price opinions of 
respondents that were shown pictures of a selection of food items was 
compared to price data collected through a market price survey.  The 
different price measures were used to calculate poverty lines and 
demand system estimates which were compared to those calculated 
using market prices. 

Through this experiment, Gibson and Rozelle (2002, 2005) illustrated 
that price opinion data for select food items, collected with the help of 
visual aids, reduced quality effects and performed better as market 
price proxies than unit values in both poverty measurement and 
demand system estimation.  This experiment was the “only 
systematic attempt” to test the reliability of price opinion data 
(Gibson and Rozelle, 2005) while others considering the merits of 
price opinion data have concluded that “further research would be 
necessary to recommend this method more broadly” (Gaddis, 2016) 

Yet, to gain an appreciation of the extent to which price opinion data 
is actually relied upon, we perform a thorough review of the 



 32

questionnaires of LSMS surveys included in the World Bank’s LSMS 
website10.  Of the 107 LSMS surveys included in the “LSMS Data 
Finder” site, 102 surveys conducted in 36 countries between 1985 and 
2017 were found to include expenditure data that can be used in 
building a consumption aggregate for use in welfare analysis.  These 
are surveys.   

The review of the questionnaires reveals that unit values and market 
surveys are, indeed, the two main sources of food price information 
for LSMS surveys.  Nonetheless, one out of every six surveys was 
found to collect price opinion data from either household survey 
respondents or community key informants in a quarter of the 
countries (nine out of thirty-five countries).  Table 1 presents the 
main results of the review. 

 
Table 1: Type of food price data frequently collected in LSMS 
surveys 

Proportion Number 

Price Data from Community Market Survey 62.7% 64 
Unit Values - Purchased Food 69.6% 71 
Unit Values - Own Produced food 39.2% 49 
Unit Values - Other food sources 30.4% 31 
Price Opinion 17.6% 18 

Source: Authors calculation from a review of all questionnaires in the World 
Bank’s “LSMS Data Finder” site 

Interestingly, most of the countries11 (six of the nine countries) that 
collected price opinion data either maintained or were in the process 
for reforming food subsidy or rationing regimes – implying 
preference for price opinion data in contexts where regulations distort 
market prices.   

                                                            

10 http://iresearch.worldbank.org/lsms/lsmssurveyFinder.htm  

11 Albania, Bulgaria, China, Ecuador, Ghana and Iraq 
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This, it appears, is not without reason.  In a World Bank Living 
Standards Measurement Study (LSMS) Working Paper, Jesko 
Hentschel and Peter Lanjouw (1996) stress that, under a system of 
rationing, prices paid by households for rationed goods do not 
represent the true marginal utility from consumption of these goods 
as prices are artificially kept from rising despite the restrictions on 
quantities.  Accordingly, shadow prices should be used to value 
consumption of rationed goods instead of paid prices.   

Following this recommendation, for example, the World Bank and 
the Iraqi Central Statistical Organization sought to value rationed 
food items received through the Public Distribution System at market 
prices using price opinion data rather than valuing the food items at 
paid official prices (Amendola and Vecchi, 2011).  

 

2.3.  Analytical Approach and Model Specification 
 

The difference between paid prices for rationed goods and open 
market prices for the same goods, coupled with the ability of 
consumers to acquire the rationed good through both the Public 
Distribution System and commercially at market prices introduces 
significant complications to the process of constructing welfare 
indicators.  

In the context of consumer subsidies and rationing, the difference 
between paid prices and market prices for subsidized commodities 
represents – quite literally – the value of income transferred to the 
household by virtue of the subsidy.  A number of studies conducted 
within the similar context of the Public Distribution System in India 
(see Kaul, 2014; GSI, 2010; Kochar, 2005 and George, 1979) have 
defined the value of subsidy, or the ith household’s subsidy income 
transfer value from acquiring the kth commodity ( ௜ܸ௞) as:  

௜ܸ௞ = ௥௞݌) − (௜௞݌ ∙  ௜௞ (Eq. 6)ݍ

  



 34

Where: ௜ܸ௞ is the value of transfer income for the ith household from the kth 
subsidized food commodity, ݌௥௞  is the reference market price of the kth food commodity, ݌௜௞  is the official prices paid by the ith household for the kth rationed 
food commodity, ݍ௜௞  is the quantity acquired by the ith household of the kth food 
commodity included in the PDS food basket. 

In the Iraqi context, where information on reference market prices for 
a rationed commodity is retrieved through requesting respondent 
opinions on the market value of the rationed goods, Equation 6 is 
modified to replace reference market prices ( ௥௞݌ ) with the 
respondent’s price opinion (݋݌௜௞) such that ௜ܸ௞ = ௜௞݋݌) − (௜௞݌ ∙  ௜௞.  Inݍ
other words, the subsidy income transfer received by a household is a 
function of the actual prices they face – i.e. paid prices – and their 
perception of the market value of subsidized goods – i.e. price 
opinion.  

Literature from the marketing and product pricing fields often 
distinguishes between objective prices and perceived prices.  
Consumer’s awareness of prices is reported to be influenced by 
demographic factors such as gender, marital status, age and 
employment (Zeithaml, 1988) as well as by commodity specific 
attributes such as durability, and by price dispersion for the same 
good in the market (Maynes and Assum, 1982).   

Since price opinions are – in effect – price perceptions, they may be 
influenced by demographic factors and by the ease of acquisition of 
the commodities in question.  In the context of food consumption 
subsidies or food rationing systems such as that in Iraq, it is possible 
that influences, such as the relevance of the implicit transfer to the 
overall household budget, may introduce bias in the valuation of the 
quantities acquired from the PDS.  

The existing literature on sources of reporting error in household 
budget surveys is narrowly focused on issues such as recall versus 
diary taking, level of aggregation in the commodity list and length of 
reference period.  A number of studies have established that greater 
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cognitive demand is placed on respondents in instances where the 
recall period is too long or when respondents are requested to respond 
to hypothetical questions such as average expenditures or 
consumption during ‘typical’ months – leading to biased estimates 
caused by reporting error (Beegle et al, 2010).  In the study 
conducted by Beegle et al., the effects of the extent of cognitive 
demand on survey respondents due to various data collection methods 
as well as household characteristics were tested using multiple 
regression models. 

A prerequisite for regression analysis is ascertaining the presence of 
sufficient variation in the price data.  Table 2 lists mean prices and 
dispersion ratios for five commodities distributed through the PDS 
from price information collected through market surveys and 
respondent price opinions for the same commodities.  The dispersion 
ratios reveal significant price variation for all items.  Commodities 
with the least variation have a dispersion ratio of 2 – meaning the 
highest recorded price is twice that of the lowest price.   
 
 Table 2: Comparing market prices and price opinion data for 
rationed items 

 
Market Prices  Price Opinion 

Mean 
(Iraqi 

Dinars)
Dispersion  

Mean 
(Iraqi 

Dinars)
Dispersion* 

Brown Wheat 
Flour 493 2.7  459 2.5 

Rice 1,290 5.8  474 3.8 
Sugar 1,337 2.1  1,355 3.0 
Vegetable Oil 2,187 2.0  2,170 2.5 
Vegetable Fat 2,241 2.0  1,792 2.0 
Sources: Market prices - Average of 2011-Q1 market price bulletin; Price opinion - 
Authors calculation using 2011 IKN survey data.  
* 99th percentile divided by the 1st percentile 
 

Remembering that the price opinion data for the subsidized PDS 
commodities serves as a proxy for their shadow prices.  These prices 
therefore should reflect the marginal utility from the consumption of 
these goods.  It follows, therefore, that the comparison of the price 
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opinions for PDS goods and the market prices for their commercial 
equivalents (Table 2) provides insight into the respondents’ 
preferences over these goods.  For example, that the price opinion for 
PDS wheat flour being slightly lower than the market price of its 
commercial equivalent can be taken to indicate that respondents 
consider their PDS wheat flour ration to be extra marginal.  This is 
also true for vegetable fat and oil, and for rice to a far greater extent 
to a greater extent.  The opposite can be said for PDS sugar, which is 
valued at higher than prevailing market prices.  However, this 
comparison would hold only if little differences exist in the quality of 
the goods, a proposition that could not be explored with the data at 
hand. 

Poor infrastructure, high levels of violence and barriers to free 
movement between the different areas of Iraq led to poor market 
linkages and explains the presence of high spatial variation in market 
prices.  Spatial variation in prices is not only present in the 
commodities listed in table 2 and spans across a wider range of 
goods.  For example, the Consumer Price Index for Diyala – a district 
only 50 kilometers north east of Baghdad – is 40 percent higher than 
the CPI for Baghdad during the first quarter of 201112.  The extent of 
spatial variation in price opinion data is highlighted in table 3. 

  

                                                            

12 Authors calculations from the January through March CPI reports in 2011 (CSO, 
2011)  
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Table 3: Spatial variation across Governorates in price opinion 
data for rationed items 

 

Price Opinion (Iraqi Dinar/ Kg) 

Rice Wheat 
Flour 

Vegetable 
Fat 

Vegetable 
Oil Sugar 

Dohuk 690 356 1634 2183 1127 
Mosul 500 478 1737 2281 1437 
Sulaimaniya 348 377 1543 1898 1347 
Kirkuk 499 500 --- 2250 --- 
Erbil 286 291 1526 2243 1345 
Diyala 493 495 1845 2397 1375 
Anbar 493 482 1791 2282 1160 
Baghdad 488 488 1936 2370 1258 
Babylon 499 495 1828 2256 1395 
Kerbala 447 485 1845 2285 1426 
Wassit 499 479 1660 2304 1373 
Salah Al Din 498 498 1898 1864 1430 
Najaf 454 464 1627 2344 1337 
Qadisiya 500 499 1890 2473 1424 
Muthanna 499 499 1996 2160 1255 
Thi-Qar 499 499 1702 2500 1284 
Maysan 499 500 1861 2368 1495 
Basrah 496 492 1781 2347 1374 
Dispersion 
(high/low) 

2.4 1.7 1.3 1.3 1.3 

Source: Authors calculation using 2011 IKN survey data. 

 

Model Specification 
 
 
Given the structure of the data where the available market price data 
is collected at the sub-district level for the monthly consumer price 
index series, a multilevel modelling approach is required.  
Accordingly, the reference market price data is constant within the 
sub-district and only varies between districts.  Such an approach 
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models households to be nested within markets and all households 
within the same sub-district face the same prevailing market prices.   
 
A log-log hierarchical linear model fitted for each of the five rationed 
items, with households nested within sub districts, would allow the 
observation of any statistically significant association between the 
income transfer value of the food subsidy and household specific 
socio economic and demographic indicators while holding constant 
local market prices.  The log-log specification is followed in order to 
transform log-normally distributed variables to follow a normal 
distribution as well as to allow the interpretation of coefficients as 
percent deviations.   
 
The choice of the hierarchical model specification is motivated by the 
fact that the market price data is constant within sub districts and 
varies only between sub districts.  Moreover, the choice of the 
hierarchical model specification, where households are nested within 
markets, allows the analysis of the variance in the value of subsidy 
( ௞ܸ௜) due to local market conditions separately from the variance due 
to household level conditions.   
 
With the dependent variable as the transfer value of the subsidy ( ௞ܸ௜) 
from the kth food commodity for the ith household in the jth sub 
district, the generic hierarchical model would be specified as: 
 ln൫ ௜ܸ௝௞൯ = ଴଴ߛ + ଴૚lnߛ ఫ௞തതതത݌ + ଵ଴ߛ ln൫ݕ௜௝൯ + ଶ଴ߛ ln(ݍ௜௝௞ ) ଷ଴ߛ																			+ ln( ௜௝௞ݍ )ଶ + ௜௝௞ݖସ଴ߛ + ∑ ହ଴௡଴௡ଵࢽ ࢐࢏ࣀ + ௝௞ݑ + ௜௝௞ߝ   

 
(Eq. 7) 

 
Where,  
 ௜ܸ௝௞		is the transfer value from the kth subsidized commodity received 
by the ith household in the jth sub-district; p୨୩  is the mean market price of commodity k in the jth sub-district; ݍ௜௝௞ 		 is the quantity of the kth rationed commodity acquired through 
the PDS, and ݍ௜௝௞ ଶ is its quadratic term; 
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y୧୨  is total per capita consumption expenditures for the ith household 
in the jth sub-district; ݖ௜௝௞ 		  is a binary variable indicating whether the household has 
purchased the rationed commodity from the market during the 7 day 
period of the diary; and ζ୧୨  is a vector of household demographic variables including 
household size and the age and sex of the head of household. 
 
The subscript notation in Eq. 7 follows the typical mixed model 
notation where (ܖߛ଴) represents the coefficient for the nth independent 
variable in the household level model (level 1) and where (ߛ଴࢔ ) 
represents the coefficient for the nth independent variable in the level 
2 model. 
 
Building on the equality presented in Eq. 6, the specification in Eq. 7 
would model the value of the subsidy to the household ( ௜ܸ௝௞) from the 
kth subsidized commodity received by the ith household in the jth sub-
district as a function of the quantity of the subsidized commodity 
acquired by the household (ݍ௜௝௞ ) and market prices (݌௝௞) of equivalent 
commodities13.  From Eq. 6, it is apparent that the coefficients for the ݍ௜௝௞  and ݌௝௞  should be significant and positive.  In other words, the 
value of the subsidy to a household is expected to be higher with 
greater quantities and higher market prices.  
 
 
The remaining independent variables in Eq. 7 are included to 
explicitly test for potential sources of biases in the price opinion data. 
Gibson and Rozelle (2005) contend that significant covariance with 
observable household characteristics (࢐࢏ࣀ) would suggest the presence 
of bias due to differences in bargaining skills or the sort of quality 
and variety bias that are typically associated with unit values. If, after 
controlling for market prices and quantities acquired, the coefficient 
for per capita expenditure (ݕ௜௝) is significant, it can be concluded that 

                                                            

13 This is equivalent to the reference prices (݌௞௥) specified in Eq. 6. 
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the underlying price opinion data is influenced by the respondent’s 
perception of the value of the transfer within the household budget.  
In addition, the coefficient for the binary variable ( ௜௝௞ݖ ), which 
indicates whether the household had actually purchased from the 
market a quantity of the same subsidized commodity during the 7 day 
period of the diary is included to control for the possibility that 
respondents that have not recently purchased the commodity in the 
market may not know enough about either prices or the quality of the 
rationed commodity to provide reliable information. 
 
However, it is also apparent that the model specified in Eq. 7 may 
suffer from endogeneity.  Specifically, it is likely that the quantity of 
acquired subsidized goods (ݍ௜௝௞ ) and the value of the subsidy to the 
household ( ௜ܸ௝௞ ) are jointly determined.  Such simultaneity in the 
model can lead to significant correlation between the error term (ߝ௜௝௞ ) 
and quantity (ݍ௜௝௞ ), thus biasing the estimated coefficients.   
A typical solution for this would be to apply instrumental variable 
regression techniques.  However, instrumental variables that are 
simultaneously strongly correlated with the endogenous independent 
variable and uncorrelated with the model error term are famously 
difficult to find (Crown et al., 2011) while simply opting to exclude 
the endogenous variable would lead to omitted variable bias. 
 
To address this concern, we opt to estimate the model as a 
generalized structural equation where the model for the value of the 
subsidy to the household ( ௜ܸ௝௞) is simultaneously estimated alongside 
a second model for the quantity of the subsidized commodity 
acquired by the household (ݍ௜௝௞ ).  While the use of structural equation 
modeling remains somewhat uncommon in the economic literature, it 
is increasingly used in the food security literature (for example, 
Mohamed et al. (2017) or Deny et al., (2017)).  Estimation of 
instrumental variable models, such as 2 Stage Least Squares (2SLS) 
or Latent Instrumental Variable, is also rather common in the 
structural equation modeling literature (for example, Hermida (2015) 
or Hueter (2016)).  The flexibility of structural equation modeling 
makes it a natural choice for estimation of multilevel models (Kline, 
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2011).  The system of equations estimated in this paper is illustrated 
in the diagram below. 
 
 
Figure 1: Generalized Structural Equation Model Diagram 

 
 
From the diagram it is apparent that the model for the value of the 
subsidy ( ௜ܸ௝௞) is identical to that specified in Eq. 7 with the exception 
of the quantity variable (ݍ௜௝௞ ) and its quadratic term, which are now 
excluded. Omitted variable bias due to the exclusion of (ݍ௜௝௞ ) is 
addressed by explicitly modelling the covariance of the error terms of 
both endogenous variables, represented by the curved double headed 
path between ߝଵ and ߝଶ.  Inclusion of covariance in the error terms is 
a common treatment applied in structural equation modeling when 
both endogenous variables share a common omitted cause (Kline, 
2012).  Since this is the assessed case for quantity and subsidy value, 
the above represents a suitable approach to address potential 
endogeneity.   
 
The double oval for the sub-district variable included in the diagram 
represents a multilevel component of the model.  This is a feature of 
the generalized structural equation model function in Stata14, which is 

                                                            

14 Stata 13.1 is used to estimate the model. Although it is the flexibility of the 
generalized structural equation model (gsem) functions within Stata that enables 
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the program used in the present estimation.  The double oval indicates 
that sub-district is a latent multilevel variable whose hierarchical 
structure is defined by the sub-district variable in the data and market 
price data, which is constant within sub-districts, is the single 
predictor of this latent multilevel variable.  Accordingly, this allows 
the estimation of the desired random intercept multilevel model.  The 
shaded area in the diagram represents the household level 
components (level 1), while the non-shaded area of the diagram 
represents the sub-district level component (level 2). The model is 
specified as 
 ln൫ ௜ܸ௝௞൯ = ଴଴ߛ + ଴૚ܺ௞ߛ + ଵ଴ߛ ln൫ݕ௜௝൯ + ௜௝௞ݖଵ଴ߛ  +∑ ૙௡ଵ࢔૜૙ࢽ ࢐࢏ࣀ + ௜௝௞ߝ   

 
(Eq. 8) ܺ௞ = (௝௞݌)଴૚lnߚ +  ௝௞ (Eq. 9)ݑ

ln(ݍ௞௜) = ߭଴௞ + ߭ଵ௞ ln(ݕ௜) + ߭ଶ௞ݏ௜ + ݁௜௞ (Eq. 10) 

which follows the approach and notation specified in Eq. 7, though 
with the inclusion of the latent multilevel variable (ܺ௞ ), which is 
simultaneously estimated in Eq. 9 as a function of sub-district level 
market prices.  In addition, Eq. 10 models the quantity of kth 
subsidized good acquired by the ith household as a function of total 
per capita consumption expenditures ݕ௜ and total household size for 
the ith household.  The estimation of the system of equations is 
subject to the constraint that the covariance of the error terms from 
Eqs. 8 and 9 and from Eqs. 9 and 10 is equal to zero  
( ఌ೔ೕೖߪ ,௨ೕೖ = ௨ೕೖ,௘೔ೖߪ = 0 ), and no such restriction is placed on the 
covariance of the error terms from Eqs. 8 and 10 so as to minimize 
omitted variable bias in Eq. 8 as discussed earlier.  
 

                                                                                                                                          

this estimation, this comes at a cost.  The gsem function does not include 
goodness of fit estimates such as those found in the regular structural equation 
model function.  It also does not allow the use of sample weights. 
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2.4.  Country Context and Data Sources 
 

The Iraqi Public Distribution System (PDS) is a food rationing 
system that was established by the Government of Iraq in 1990 as a 
response to the crippling sanctions facing the country following the 
Iraqi invasion of Kuwait.  Under the PDS, all residents of Iraq are 
entitled to a rationed monthly basket including food and non food 
items.  The initial design of the food basket was altered in 1998 with 
the establishment of the Oil For Food Programme (OFFP) managed 
by the United Nations where the monthly food package for each adult 
individual included wheat flour (9 kilos), rice (3 kilos), sugar (2 
kilos), tea (200 grams), vegetable oil (1.25 kilo), pulses (250 grams) 
and adult milk (250 grams).  Infants under the age of 2 years received 
infant formula (1.8 kilo).  The non food package included detergent 
(500 grams) and soap (250 grams) per person per month.   
 
In 2010, the Government of Iraq decided to reduce the items 
distributed through the PDS down to 5 basic items including wheat 
flour, rice, sugar, vegetable oil or fat and infant formula for infants 
only (GOI, 2009).  The same Government decree also stipulated the 
introduction of targeting – whereby households with income higher 
than 1.5 million Iraqi Dinars would be excluded from the PDS 
system.  However, in practice, this step was never fully implemented 
as only 60,000 public sector employee families were removed from 
the PDS – approximately 1% of Iraqi households. 
 
The supply chain of the PDS is managed by the Ministry of Trade 
whereas distribution of the food items to the general public is 
administered by a network of (approximately) 50,000 food and flour 
agents distributed throughout Iraq.  Each family receives annually 
from the Ministry of Trade a paper coupon indicating the name of 
eligible individuals and their monthly package which can only be 
redeemed from a specific food/flour agent.  To receive the entitled 
quantities, recipients pay the PDS agents the subsidized, official 
price. These are listed below in table 4. 
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Table 4: Official Rationed Prices and Open Market Prices for 
PDS commodities 
 Official Price  

(Iraqi Dinars)
Market Price  
(Iraqi Dinars) 

Brown Wheat Flour (1 kg) 6 493 
Rice (1 kg) 10 1,290 
Sugar (1 kg) 12 1,337 
Vegetable Oil (1 ltr) 6 2,187 
Vegetable Fat (1 kg) 6 2,241 
Source:  Average of 2011-Q1 market price bulletin.  

 
Considering the official ration size, the average Iraqi above the age of 
2 years should pay 114 ID monthly to receive a food package, the 
value of which is 13,207 ID.  Families with infants pay 208 ID 
monthly for infant formula valued at 24,116 ID per infant.  That is to 
say that the market value of the rationed commodities is 
approximately 115 times the official price. 
Equivalent food commodities as those received through the PDS are 
also available on the Iraqi markets.  Households are free to purchase 
any quantity of these food items from the market at normal market 
prices.   

Moreover, as wealthier Iraqi households seeking higher quality 
commercial food commodities often sell their rationed food items to 
their PDS agents, the rationed food items are also frequently found on 
the market.  Therefore, while officially a rationing system, the PDS 
imposes no effective limits on quantities acquired outside of the 
rationed food basket as no restrictions exist on the private sector to 
trade the same food commodities.  Iraqis frequently purchase 
equivalent food items from the commercial food retail sector at prices 
set by market forces rather than officially set prices.  Considering the 
lack of effective rationing of consumption, the PDS is best described 
as a consumer subsidy. 

Inefficiencies in the PDS supply chain further undermine its role as a 
rationing tool.  As shown in table 5, only a small proportion of 
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households actually are able to acquire their sugar and vegetable 
oil/fat rations.  The responsibilities for the procurement and 
distribution of the commodities in the PDS ration are divided between 
two state owned companies.  The State Company for Grain Trade, 
responsible for the procurement and distribution of wheat flour and 
rice, manages a more efficient supply chain than the State Company 
for Food Stuff Trade, which is responsible for the sugar and vegetable 
oil/fat supply chains.  Accordingly, Iraqi households often procure 
their basic food commodities, including those within their PDS ration, 
in the market. 

 
Table 5: Percent of Households acquiring their PDS ration items 
by item and month 
  

Jul-
2010

Aug-
2010

Sep-
2010

Oct-
2010

Nov-
2010

Dec-
2010

Jan-
2011 

Wheat 
Flour  71.7% 75.1% 75.7% 75.7% 71.4% 66.4% 62.2% 

Rice  61.2% 66.0% 67.0% 67.0% 64.1% 62.1% 62.7% 
Sugar  4.7% 11.0% 8.1% 4.8% 2.4% 1.5% 2.4% 
Oil  21.4% 28.0% 27.4% 25.3% 21.9% 17.0% 14.6% 
Fat  6.4% 7.0% 7.6% 8.4% 10.4% 15.6% 20.0% 
Source: IKN Tabulation Report (IKN 2011) 

 
Data Sources 
 
Two main sources of data are utilized in the analysis.  Micro data on 
household consumption expenditures – including actual expenditures 
and quantity of acquired food and non food items – is provided 
through a survey on a representative sample during the first quarter of 
2011.  Data on market prices are also utilized.  
 
The survey, called the Iraq Knowledge Network (IKN) survey was 
administered by the Iraqi Central Statistical Organization (CSO) to 
approximately 30,000 households distributed in all districts of Iraq 
and provides detailed information on the quantity of food acquired 
during a 7 day period and registered in a household diary maintained 
by the household.  Information on detailed non-food expenditures 
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during variable periods ranging from 1 month for recurrent non-food 
expenditures up to 12 months on education and durable goods are 
collected during the first household visit.   
The data collectors visited each household a total of 3 times where 
the basic questionnaire was administered in the first visit and the 
method to fill the diary was explained to the household.  The second 
visit occurred 3 days after the first household visit and the progress in 
filling the diary is reviewed.  During the second visit, quantities of 
food received from the PDS were recorded and respondents provided 
price opinion data on a list of commodities normally received through 
the PDS.  The third visit occured 8 days after the first household visit 
and included a revision of the diary for the whole 7-day reference 
period and the diary is then taken from the household and sent for 
quality check and data entry.   
 
Data from the 2007 Iraq Household Socio Economic Survey (IHSES) 
is also utilized in this study.  The survey sample consists of 17,822 
households distributed over the course of 12 months of the year.  The 
expenditure diary and PDS questionnaires from the IHSES survey are 
virtually the same as those from the IKN 2011 survey.  

The main types of food price data used in this paper include: (a) 
market prices represent prevailing prices for food commodities at 
commercial retail outlets.  This data is collected through a monthly 
survey of a sample of retail outlets for the purpose of updating 
Consumer Price Index estimates; (b) food price opinions are estimates 
of equivalent market prices of the subsidized, rationed food 
commodities included in the Public Distribution System; (c) official 
prices represent the nominal prices for the rationed food commodities 
included in the Public Distribution System as set by the Government 
of Iraq, and are invariant across regions and households, and (d) paid 
prices represent unit values for all rationed and non-rationed food 
commodities.  For rationed food items, paid prices represent effective 
subsidized prices and are a reflection of official prices set by the 
Government but may differ from official prices in instances where 
additional transaction costs are added by the PDS agents.  

The Iraqi Central Statistical Organization (CSO) relies upon both unit 
values and price opinions in the calculation of the welfare aggregate – 
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real consumption expenditure – utilized in measuring the welfare of 
Iraqi households. In the context of Iraq, price opinions are utilized to 
approximate free market prices of the rationed PDS food 
commodities and unit values are utilized for all non-rationed goods 
and services.   
 
In the 2011 IKN 2007 IHSES surveys, respondents are requested to 
provide an estimate of the price of a unit of the received food item, 
either a kilogram or liter, in the local market.  The respondent is 
specifically requested to provide the market price of a commodity of 
equal quality to that received through the PDS.  The relevant portion 
of the questionnaire is included in Appendix 2A. 
 
A couple of concerns with the questionnaire design arise when 
accounting for the acquisition of the PDS food items: The first being 
that the reference period for the acquisition of the PDS food 
commodities is for 30 days, whereas the diary, which covers a period 
of 7 days, includes all other commodities purchased from the market 
on a regular basis.  The second concern is that actual paid prices for 
the PDS commodities are not specified per item.  Instead, total 
expenditures for the acquisition of the available commodities within 
the PDS food basket are grouped, preventing the direct calculation of 
unit values.  The standard practice applied by the Iraqi Central 
Statistical Organization to impute paid prices for each PDS 
commodity is to estimate the proportional difference between the 
actual paid amount for the package received and the expected amount 
under official prices.  This proportion is then used to inflate or deflate 
the estimated paid prices for each commodity.  This imputation is 
also applied to the data used in the analysis performed for this paper.  
 
Data on market prices for 446 food and non-food items collected 
monthly from urban centers for the purpose of updating the national 
and regional Consumer Price Index (CPI) is provided by the Iraqi 
CSO.  The data is collected from 38 sub districts; 2 from each 
governorate, where each governorate capital is included as well as the 
second most populous sub district.  Accordingly, the data originates 
from markets servicing approximately 67 percent of the Iraq 
population in the base year of 2007. Although the IKN micro data set 
is collected from all districts in Iraq and covers both urban and rural 
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populations, the data utilized in fitting the estimation models 
originates only from households within the 38 sub districts included 
in the market price survey sample.  The IKN sample from these sub 
districts is 3,785 households. 
 
For the purpose of this analysis, market price data was utilized for the 
following items: local brown wheat flour, Thai rice, Brazilian sugar, 
Turkish and U.A.E vegetable fat, Turkish and U.A.E vegetable oil 
and French infant formula.  The items were selected for their 
comparability to the commodities rationed through the PDS. 
 
Special attention is necessary when utilizing the consumer price 
indices produced by the Iraqi CSO given the unique approach 
adopted in dealing with the PDS rationed food items.  The food price 
index in Iraq is based upon the Laspeyres formula with commodity 
weights estimated using unit values for all food items, except the 
rationed food items, which are valued using price opinion data.  
However, official prices are used in producing relative price growth 
per PDS commodity.  Accordingly, the CSO applies price opinion 
data to estimate the commodity weights and official prices to estimate 
relative price growth per commodity, which is an inconsistent use of 
price data.    
 
Moreover, given the changes in the PDS system occurring in 2010 – 
namely the reduction of the PDS food basket – and the resultant 
changes in consumption patterns, it is expected that the Laspeyres 
price index which relies on base year commodity weights would over 
estimate inflation during the period in question as it does not account 
for substitutions made by consumers. 
 
To address these concerns, two new food price indices are calculated 
and used in this paper.  First, a price index using official prices for 
rationed food items to measure item weights is calculated based upon 
the Fisher price index formula, which accounts for substitution of 
goods.  The second price index is the same, though calculated using 
price opinion data for rationed food items to measure item weights.  
The market price data for 2007 and 2011 for the included food items 
is provided by the Iraqi CSO. Official prices are equal to those listed 



 49

in table 4.  The final price indices valued with both paid prices and 
price opinion data are presented in table 6 below.   
Table 6: Food Price Indices with official prices and price opinions 
for Q1-2011 (2007=100) 

Official Price Weights Price Opinion Weights 
Laspeyres Index 140.97 134.86 
Paasche Index 129.01 126.31 
Fisher Index 134.86 130.51 
Source: Authors calculations 

 

2.5.  Model Results and Diagnosis 
 

Five multilevel models estimating fixed effects allowing random 
slopes are fitted – one for each of the following rationed food items: 
Wheat Flour, Rice, Vegetable Oil, Vegetable Fat and Sugar.  The 
generalized structural equation models followed the specification set 
out in Eqs. 8 through 10, with the main hypothesis being that for 
Price Opinion data to be considered as unbiased reflections of market 
prices, the parameter estimates for market prices and quantities 
acquired on the value of subsidy ( ௜ܸ௝ ) should be significant and 
positive while other significant parameters would be considered 
sources of bias.  Table 7 presents the relevant parameter estimates 
with the full list of results included in Appendix 2B. 
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Table 7: Estimated parameters for the value of subsidy from 
wheat flour, rice, vegetable oil, vegetable fat and sugar (2011) 

Source: Authors Calculations using IKN 2011 data.  Robust Std. Errors in 
parentheses. *** signifies over 99% confidence; ** signifies over 95% confidence; * 
signifies over 90% confidence. 
 

Focusing on the estimated coefficients, as expected, covariance of the 
error terms from the model for the value of subsidy and the model for 
the quantity of acquired subsidized goods (ߝ)ݒ݋ܥ௜௝௞ , ݁௜௞)) are all positive 
and significant.  This indicates that the value of the subsidy is 
positively and significantly associated with the quantity of the 
rationed commodities acquired by the households.  However, the 
model results do not appear to be so well behaved when considering 
the coefficients for market prices. 

 Rice 
Wheat 
Flour Veg. Oil Veg. Fat Sugar 

Intercept, (γ00) 2.423 
(1.655) 

-3.601** 
(1.408) 

1.600 
(1.762) 

0.721 
(1.012) 

2.673 
(2.115) 

Ln(Price), (ߚ଴૚) -0.284 
(0.229) 

0.759*** 
( 0.200) 

-0.117 
(0.227) 

0.056 
(0.135) 

-0.234 
(0.284) 

Ln(Expenditure), (γ10) -0.046** 
(0.020) 

-0.059*** 
(0.016) 

-0.024 
(0.017) 

-0.083** 
(0.028) 

-0.032** 
(0.013) 

household size, (γ30) 0.140*** 
(0.008) 

0.133*** 
(0.006) 

0.153***

(0.020) 
0.115*** 
(0.010) 

0.155*** 
(0.009) 

Sex of Household 
head, (γ40) 

0.018 
(0.023) 

0.015 
(0.010) 

0.025 
(0.016) 

0.007 
(0.022) 

0.006 
(0.029) 

Age of  Household 
head, (γ50) 

-0.000 
(0.002) 

0.003 
(0.002) 

-0.003 
(0.003) 

0.001 
(0.002) 

-0.005*** 
(0.002) 

Age of  Household 
head squared, (γ60) 

0.000 
(0.000) 

0.000 
(0.000) 

0.000 
(0.000) 

0.000 
(0.000) 

0.000** 
(0.000) 

Purchased, (γ20) -0.023 
(0.023) 

-0.020 
(0.024) 

-0.123 
(0.129) 

-0.057 
(0.069) 

0.048*** 
௜௝௞ߝ)ݒ݋ܥ (0.016) , ݁௜௞) 0.078*** 

(0.015) 
0.058*** 
(0.007) 

0.073***

(0.012) 
0.049*** 
(0.007) 

0.038*** 
(0.004) 

Sample Size (N) 2,769 3,094 846 1,064 559 
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Normally, it would be expected that the transfer value of subsidy 
increases with market prices.  Yet, this expectation holds only for 
wheat flour with a positive and significant coefficient for market 
price (0.759).  For the remaining goods, the coefficients are not 
significant and for rice, vegetable oil and sugar, the coefficients are 
negative.  

The coefficients for per capita consumption expenditure are 
significant and negative for all but vegetable oil.  This is a 
particularly important result to note as it bears significance on the 
reliability of welfare analysis performed with price opinion data.  In 
effect, this implies that as the level of welfare improves over time, the 
estimated income transfer due to the subsidy would diminish 
regardless of whether this is accompanied by a reduction in reliance 
on the subsidy. 

The coefficients for household size are all positive and significant, 
implying that larger households place a higher value for the subsidy 
even when holding constant per capita consumption expenditure.  The 
remaining demographic variables (age and sex of household head) are 
insignificant across the models except for sugar, where the coefficient 
for the age of household head and its quadratic term are significant – 
albeit with rather small magnitude. 

The coefficients for the binary variable indicating whether the 
household had actually purchased quantities of the rationed 
commodity in the market within 7 days of the survey are 
insignificant, the only exception being sugar where households that 
have purchased this commodity within the reference period of the 
survey value it 5 percent more, on average, than the remaining 
households.  

Overall, the results indicate that price opinion data produce counter-
intuitive valuations of the income transfer value of the food subsidy.  
Referring back to Eq. 6, it is evident that the value of subsidy from 
the kth food commodity ( ௜ܸ௞) should be increasing in quantity ݍ௜௞ and 
reference market prices.  This holds for quantity, as expressed in the 
significant and positive covariance of the error terms from the value 
of subsidy model and the quantity model (ߝ)ݒ݋ܥ௜௝௞ , ݁௜௞)).  However, the 
model results indicate that value of the food subsidy – and by 
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extension price opinion data – is independent of prevailing market 
prices.  The exception being wheat flour where the estimated 
coefficient is both positive and significant, as it should be. 

To estimate the ratio of variance in the dependent variable – the value 
of subsidy – that is explained by differences between geographic 
areas a random effects ANOVA is fitted for each commodity and the 
intra-class correlation (ߩො) is computed as: ߩො = ߬̂଴଴߬̂଴଴ +  ොଶ Eq. 11ߪ

Where ߬̂଴଴		represents the variance of level 2 intercept and ߪොଶ is the 
error variance. These are presented in table 8 below for each of the 
five commodities. 

 
Table 8: Variance in value of subsidy due to differences across 
sub-districts  
 

Rice
Wheat 
Flour

Veg. 
Oil Veg. Fat Sugar 

Variance(Constant) - ߬̂଴଴ 0.0516 0.0516 0.0582 0.0326 0.0825 
Variance(Residual) - ߪොଶ 

0.5100 0.4931 0.4903 0.4186 0.4406 

ICC - ߩො 0.0919 0.0947 0.1060 0.0722 0.1577 
Source: Authors Calculations using IKN 2011 data.   
 

Differences across sub-districts explain as much as 15.77% of the 
variance for the value of subsidy from rationed sugar to as little as 
7.2% for vegetable fat.  Naturally, the remaining variance can be 
expected to be due to individual household factors.  For the full 
model, a “reduction in error variance” pseudo R2 is estimated using  ܴଶ = 1 − ߬଴଴௡௘௪߬଴଴௢௟ௗ  

Eq. 12 

Where ߬଴଴௡௘௪ is the total variance from the full fixed effects-random 
slopes model and ߬଴଴௢௟ௗ  is the variance from the random effects 
ANOVA.   
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Table 9: Variance in value of subsidy due to differences across 
sub-districts  
 
 Rice Wheat 

Flour
Veg. 
Oil

Veg. 
Fat

Sugar 

Variance(ANOVA) - ߬଴଴௢௟ௗ 0.304 0.274 0.283 0.265 0.245 

Variance(Full) - ߬଴଴௡௘௪ 0.118 0.079 0.102 0.079 0.050 

Pseudo R2 0.613 0.713 0.637 0.702 0.795 
Source: Authors Calculations using IKN 2011 data.   
 

As evident in the pseudo R2, accounting for both fixed and random 
effects explains as much as 79.5% of the variance in the subsidy 
transfer value from sugar and only 61.3% from rice.  Compared to the 
explained variance from the random effects model, variation between 
sub-districts in market prices and individual household attributes 
contribute a great deal to explaining the variance in the value of 
subsidy from the rationed goods.  

 

2.6.  Implications for welfare analysis in Iraq 
 

The results of the models presented in section 2.8 indicate that 
individual responses to price opinion questions are not strongly 
influenced by actual market prices of equivalent commercial 
commodities and are negatively influenced by general welfare levels.  

The implication of this result is illustrated by comparing real growth 
achieved from 2007 to 2011 in per capita food expenditures – and the 
prevalence of poverty – valued at actual paid prices with per capita 
expenditures – and the prevalence of poverty – valued using the price 
opinions for rationed food commodities. 

Expenditure on food 

Comparing real growth in expenditure on food valued with paid 
prices with food valued with price opinions reveals significant 
differences in estimated growth (see table 10).  Compared to 2007, 
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real expenditure on food increase by 3.98 percent in 2011 when 
valued with paid prices.  In comparison, real food expenditures 
valued with price opinions decreased by 0.47 percent during the same 
period.  

 

Table 10: Growth in total food consumption valued by source of 
price data among urban households 

 
Paid prices 

(1000 
ID/person/day)

Price opinions 
(1000 

ID/person/day)

Dietary Energy 
Consumption 

(kcal/person/day) 
2007 1.44 1.65 ID 2,588 kcal 
2011 (Q1) 2.01 2.15 ID 2,738 kcal 

 

Nominal Change 2011  40.23% 29.89% --- 
Real Change 2011* 3.98% -0.47% 5.80% 

Source: Authors Calculations. * Food price inflation in 2011 (Q1) is set at 34.86% 
for paid prices and 30.51% for price opinions compared to 2007 in line with the 
fisher index estimates presented in table 6. 
 
The fact that price opinion data is only applied to rationed food 
commodities suggests that biases in respondent estimates of price 
opinion data, as highlighted by the model results presented in section 
2.8, accounts for the difference in food expenditure growth rates.  
During the same period, Dietary Energy Consumption (DEC) 
increased by 5.8 percent. 
Food Price Index estimated with paid prices item weights provides an 
estimate of inflation (34.86%) between 2007 and 2011 (Q1), which is 
fairly close to food price inflation measured by the growth in dietary 
energy unit values (32.54%) that are also estimated with paid prices.  
The difference between the two measures for paid prices reflects 
calorie efficient substitutions made by the Iraqi consumer as a result 
of changing prices.   
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Table 11:  Dietary Energy Unit Values and Food Price Indices for 
urban households  
 2007 2011 (Q1) Growth (%) 
Dietary Energy Unit Value (ID/1000 
kcal) – Paid Prices 555 735 32.54% 

Food Price Index (2007=100) – Paid 
Price 100 134.86 34.86% 

Dietary Energy Unit Value (ID/1000 
kcal) – Price Opinion 639 784 22.78% 

Food Price Index (2007=100) – Price 
Opinion 100 130.51 30.51% 

Source: Authors Calculations 
 
In contrast, significant differences between inflation measured by the 
Food Price Index calculated with price opinion item weights 
(30.51%) and the inflation measured by the growth in dietary energy 
unit values (22.78%) that are estimated using price opinions.  The 
discrepancies in inflation measured in paid prices and price opinions 
can be explained through examining the unit values of dietary energy 
from direct purchases and from the PDS rationed items.  These are 
listed for urban households in table 12.   
 
 
Table 12: Unit Values of Dietary Energy acquired from direct 
purchases and the PDS by urban households.  
 

2007
2011 
(Q1)

Growth 
(%) 

Dietary Energy Unit Value of purchased 
food (ID/1000 kcal) 1,154 1,100 - 4.62% 

Dietary Energy Unit Value of PDS 
rationed food – Paid Price  0.015 0.002 - 84.82% 

Dietary Energy Unit Value of PDS 
rationed food – Price Opinions 0.175 0.160 - 8.66% 

Contribution of PDS rations to total 
calorie consumption (%) 51% 32% - 37.19% 

Source: Authors Calculations 
 
When evaluated independently, the cost of dietary energy from direct 
purchases and from the PDS ration have declined in the period 
between 2007 and the first quarter of 2011 (table 12).  On average, 
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unit values of dietary energy acquired by urban households decreased 
by 4.62% for direct food purchases from the market15 and by 84.82% 
for food acquired from the PDS.  When valued with price opinions, 
unit values of dietary energy from the PDS also decreased – although 
only by 8.66%.   
 
With unit values falling for both purchased food and rationed food, it 
is apparent that the main driver of inflation in food prices faced by the 
Iraqi consumer is the shift from reliance on the PDS as the major 
source of dietary energy consumed in Iraq, which provided half of the 
calories consumed by urban households in 2007, towards the reliance 
on food purchased on the marketplace.   
 
Following the above, a variation in the estimated growth in overall 
consumption expenditure can be expected.  Growth in per capita 
monthly expenditures valued with both paid prices and price opinions 
reveals contradictory trends.  When valued with paid prices, average 
consumption appears to increase slightly in real terms – up by 1.2 
percent in 2011.  When valued with price opinions, however, average 
consumption decreases significantly in real terms – down by 4.8 
percent in 2011.  
 

Table 13: Real growth in overall consumption expenditures by 
source of price data (2007-2011) 

 Paid prices 
(1000 ID/person/month) 

Market prices 
(1000 

ID/person/month) 
2007  132.2 145.8 
2011 (nominal) 174.2 180.7 
Real growth* (%) 1.2% -4.8% 
Source: Authors Calculations.  Overall inflation between 2007 and Q1-2011 as 
measured by the national CPI is 30.2%   
 
 
 

                                                            

15 As this reflects direct purchases, no this figure is only estimated with paid prices.  
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Poverty line and prevalence 

Setting of the poverty line and estimating the prevalence of poverty 
using both official prices and price opinions provides further evidence 
that price opinion data and actual paid prices may lead to different 
results when focusing on change over time.  The poverty line and 
headcount index is estimated using welfare aggregates calculated 
with paid prices for commercial goods and price opinions for rationed 
goods, compared with another welfare aggregate calculated with paid 
prices for both commercial and rationed goods.  These are calculated 
in 2007 and 2011 to compare the evolution of poverty over time using 
different price measures for rationed goods.   
 
The poverty line is estimated using the Cost of Basic Needs approach 
where a food poverty line is set to be equal to the minimum cost of 
acquiring a balanced diet16 offering 2,100 kilocalories.  The cost of 
1000 kilocalories in 2007 for the second expenditure decile17 was 
estimated at 389.5 Iraqi Dinars in paid prices and 488.2 Iraqi Dinars 
when using price opinion data.   
 
The non-food component of the poverty line is defined as the 
empirical average per capita monthly expenditure on non-food 
consumption items for those with food expenditures equal to the food 
poverty line, estimated using the regression method18. Spatial price 
deflators are calculated for each set of price data to deflate the 
welfare aggregate in both years.   
 
 
 

                                                            

16 A balanced diet here is taken to mean that the contribution of energy-yielding nutrients to 
total energy ranges from 10 to 15 percent for proteins, from 15 to 30 percent for fats and 
from 55 to 75 percent for carbohydrates. 
17 Dietary energy unit values for the second decile were used as this is the lowest income 
group with a balanced diet and where the average dietary energy consumption is at least 
2,100 kilocalories per person per day.  In this case, average dietary energy consumption for 
the second poorest decile was 2,120 in 2007.  
18 This approach measures the average Engel ratio for households at or near the poverty line, 
here ±25% the poverty line, and the non food component of the poverty line is calculated by 
multiplying the food poverty line by the inverse of the average Engel ratio. 
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Table 14: Poverty Line and Headcount Index using official prices 
and price opinion 2007 and Q1-2011 
 

Source: Authors Calculations.  * Published national inflation figures for the period 
between 2007 and Q1 2011 is 30.2% 
 
The choice of price data influences the overall poverty line – with the 
only difference being in the value of the food poverty line component 
– although the choice of price data does not significantly affect the 
poverty prevalence at the base year (2007).  As is evident in Table 14, 
the 2007 poverty headcount index is estimated at 25.87 percent when 
measured using paid prices and 25.28 percent when measured using 
price opinion data19 – virtually equal.  
 
However, it is also apparent that the trend in the evolution in the 
prevalence of poverty over time deviates depending on the choice of 
price data.  After adjusting the poverty line by accounting for 
                                                            

19 It should be noted that the estimation of the food and non food poverty lines as well as the 
prevalence of poverty in this paper differs significantly from that estimated and published by 
the Government of Iraq, with assistance from the World Bank.  The main reason for this 
difference is the lack of sufficient data in the 2011 IKN data set to estimate consumption 
flow from durable goods.  The measure of per capita consumption expenditures used by the 
Government of Iraq accounted for durable goods.  Accordingly, the poverty line was set at 
76,896 ID per person per month and the prevalence of poverty was estimated at 22.9 percent.  
For the purpose of this study, and only to ensure comparability between the 2007 and 2011 
measures of welfare, per capita consumption expenditures measured in both 2007 and 2011 
did not account for durable goods.  As such, these results are not comparable to those 
estimated by the Government of Iraq. 

  
  

Paid Prices  Price Opinions 
2007 2011*  2007 2011 

Food Poverty Line 
(Dinar/Person/Month) 24,878 ---  31,184 --- 

Non Food Poverty Line 
(Dinar/Person/Month) 40,986 ---  40,525 --- 

Poverty Line 
(Dinar/Person/Month) 65,864 86,451  71,709 93,365 

Poverty Headcount Index  
(Standard Error in 
Brackets) 

25.87% 
(0.00599) 

24.09% 
(0.00414)  25.28% 

(0.00591) 
24.99% 
(0.00419) 
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inflation, the prevalence of poverty using paid prices falls to 24.09 
percent in 2011, a statistically significant reduction (t=2.44; 
P=0.0146).  In contrast, the prevalence of poverty using price opinion 
data remains in 2011 statistically equivalent to the 2007 prevalence 
(t=0.402; P=0.688).   
 
Recognizing the problem of valuing subsidized PDS items, 
particularly in light of the difficulty faced in collecting price opinion 
data, the World Bank (2014) argued in favor of valuing PDS items at 
the national median of the price opinion data for the estimation of 
poverty in 2012.  Although it is typical to estimate the income 
transfer value of the subsidy using average prices of substitutes, the 
benefit of applying this to the welfare aggregate used in poverty 
measurement is questionable.  In the decision to value PDS 
commodities using the national median of the price opinion data or 
with official paid prices, it is clear that both would produce the same 
rank order of households as both the median price opinion data and 
the official paid prices are constant for all households.  
To answer the question of which choice of price data produces more 
accurate trends of welfare, trends in other indicators of socio 
economic wellbeing are compared with the poverty trends produced 
by paid prices and price opinions.  
 
Table 15: Trends in food deprivation, daily wages and 
unemployment rate between 2007 and 2011 

 
Food 

Deprivation 
(Paid Prices)

Food 
Deprivation 

(Price Opinions)

Avg. Daily 
Wages 

(ID/day)

Unemploy-
ment rate* 

2007 7.05% 7.32% 12,000 15% 

2011 5.67% 5.71% 20,200 11% 
Growth (%) -19.57% -21.99% 29.3% -26.7% 
Source: Authors calculation using published inflation rate between 2007 and Q1-
2011 of 30.2%.   * Relaxed ILO definition which includes discouraged workers. 
 
As highlighted by the figures in table 15, a number of indicators 
display an improvement in the standard of living of the Iraqi 
population between 2007 and 2011.  During this period a sizable 
reduction in violent incidents and insecurity occurred.  Statistics on 
the number of security incidents leading to civilian deaths show an 
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improvement with the average number of recorded civilian deaths 
falling from 747 civilians per month in 2007 down to 129 civilians 
per month in 2011 due to the conflict20.  The reduction in violent 
incidents had a positive impact on the labour market as witnessed by 
the reduction in overall unemployment rates (-26.7%) and the 
increase in daily wages (29.3%). 
 
In addition, the prevalence of food deprivation21 (undernourishment) 
is estimated to have fallen between 2007 and 2011.  Table 15 lists the 
prevalence of food deprivation for both years estimated using paid 
official prices and price opinions.  Although measuring food 
deprivation relies primarily on kilocalorie consumption, data on 
consumption expenditures is used to estimate inequality in access to 
food due to income.  Therefore, it is conceivable that the choice of 
price data could lead to varying estimates of food deprivation. 
However, the results of food deprivation analysis presented in table 
15 suggest that the estimated prevalence of food deprivation is fairly 
robust to the choice of price data (7.05% and 7.32% in 2007 or 5.67% 
and 5.71% in 2011).  It follows that the reduction in food deprivation 
witnessed between 2007 and 2011, along with the reduction in 
unemployment, increased daily wages and the near six-fold reduction 
in violence levels during the same period offer greater credibility to 
the trend in poverty prevalence measured using paid prices. 
 

2.7.  Conclusion 
 
The choice of price data used in the construction of the welfare 
aggregate is known, both in theory and in practice, to bear 
consequences on the validity of welfare analysis.  

                                                            

20 According to Iraq Body Count. https://www.iraqbodycount.org  

21 Food deprivation, or the prevalence of undernourishment, reflects the proportion 
of the population whose consumption of kilocalories is less than the minimum 
dietary energy requirements for that population (FAO, 2006).  For technical details, 
see Section 5.3. 



 61

In theory, market price data and prices actually faced by consumers 
are important inputs in the process of creating ‘real’ welfare measures 
that allow the ranking of households according to their welfare level 
(Samuelson, 1974).  The problem of the choice of price data arises in 
the theoretical development of the concept of money metric utility, 
which is shown to be very sensitive to the choice of reference prices 
(Blackorby and Donaldson, 1988).   

Moreover, the problem of the choice of price data is further 
complicated where selective consumption subsidies or rationing exist.  
In such contexts, the policy environment specifically prevents prices 
from reflecting the market conditions of supply and demand so that 
prices faced by households could be significantly different depending 
on the coverage of the policy and strictness of the rationing regime 
(Hentschel and Lanjouw, 1996). 

In practice, welfare analysts invest little effort in considering the 
source of price data when designing consumption surveys, often 
leading them to spend precious time ‘cleaning’ the data after the field 
work has concluded.  Much effort has been invested in developing 
methods that cope with the drawbacks of the widely used quasi-price 
measures – unit values (Capéau and Dercon, 2006).  

However, little attention has been given to the performance of price 
opinion data, which is commonly collected in countries with food 
consumption subsidies.  The evidence presented in this paper leads to 
the conclusion that requesting consumers to directly provide their 
opinion of the market price of subsidized or rationed food 
commodities elicits biased responses.   

Instead of reflecting market conditions, price opinions of subsidized 
food commodities are influenced by the importance of the subsidy in 
the household economy – a reflection of household welfare levels and 
preferences.  The transfer value of the subsidy, estimated as the 
difference between market price opinions and actual paid, official, 
prices decreases with rising welfare and is unaffected by prevailing 
market prices.  

Evidence presented in this paper suggests that this bias has 
implications on welfare analysis.  While estimation of the poverty 
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headcount in any given year may be equal when estimated using paid 
official prices or price opinion data, the choice of price data leads to 
different trends in the growth of consumption expenditure and 
poverty over time.  The results of the estimation models indicate that 
the transfer value from subsidized commodities, on the whole, 
decreases with rise welfare, thus counteracting the effect of rising 
welfare by artificially deflating consumption expenditure.    

Observed against the backdrop of other indicators, all of which 
indicate an improvement in welfare levels between 2007 and 2011, 
per capita food consumption expenditures and overall consumption 
expenditures constructed using price opinion data for the subsidized 
food commodities indicate deterioration in welfare levels.  The 
poverty headcount index estimated using price opinion data shows no 
improvement in the period between 2007 and 2011 despite the 
increase in real wages, reduction in unemployment and food 
deprivation during the same period. 

In contrast, using paid prices in constructing consumption 
expenditures produces a trend that is free of the biases affecting price 
opinion data and which is consistent with the picture painted by other 
indicators of wellbeing and standard of living.  Consequently, in the 
context of consumption subsidies and imperfectly imposed rationing, 
such as that in Iraq, the use of paid prices to value subsidized 
commodities in constructing a welfare aggregate is preferable to 
using price opinion data.  

This paper contributes to a deeper understanding of the drawbacks 
associated with the use of respondent price opinions of subsidized or 
rationed food commodities as proxies for virtual prices.  The analysis 
shows that though price opinions are influenced – as they should be – 
by the quantity of the subsidized good consumed by the respondents, 
they are also not associated with the market prices of their 
unsubsidized, free market equivalents.  The implication of this in the 
context of Iraq is the tendency to underestimate the income transfer 
value of food subsidies and biasing poverty measurement.  
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2.9.  Appendices 
 
Appendix 2A: IKN Ration Module including price opinion 
question 
ITEM 
CODE 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

When was 
the last 
time the 

house hold 
received 

the 
[ITEM] 
from the 
agent? 

 
 

Enter 
number of 

months 
below 

 
* Enter 0 if 
within past 

30 days 
 

* Enter 99 
if never 
received 

What is 
the 

quantity 
of 
the  

[ITEM] 
that you 

have 
received 
the last 
time? 

How 
many 

months 
are 

covered 
by this 

quantity
? 

What price 
would you pay 

to purchase 
the 

quality of the 
 [ITEM]? 

 

What was 
the 

quantity 
that you 

gave 
away 

(donated)? 
 

Write 
“zero” 

if nothing 

What was 
the 

quantity 
that you 

sold 
or traded 

of the 
[ITEM] 
that was 

received? 

To whom 
did you sell 
or trade this 
[ITEM]? 

 
 

1. Relative 
or friend 
 
2. Supply 
agent 
 
3. 
Restaurant 
/workshop 
 
4. Person 
buying 
rations 
 
5. others 

 Item Quantity Months Dinar Quantity Quantity Code 

1 
Wheat 
flour   

2 Rice   

3 Sugar   

4 
Vegetable 
Oil   

5 
Vegetable 
fat   

6 
Powder 
milk   
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Appendix 2B: Full Structural Equation Model Results 

 

 

 Rice Wheat Flour Veg. Oil Veg. Fat Sugar 

Value of Subsidy Model (Eq. 8) 

Intercept, (γ00) 
2.423 

(1.655)
-3.601** 
(1.408)

1.600 
(1.762)

0.721 
(1.012)

2.673 
(2.115) 

X, (ߚ଴૚) Constrained = 1.000

Ln(Expenditure), (γ10) -0.046** 
(0.020)

-0.059*** 
(0.016)

-0.024 
(0.017)

-0.083** 
(0.028)

-0.032** 
(0.013) 

household size, (γ30) 0.140*** 
(0.008)

0.133*** 
(0.006)

0.153*** 
(0.020)

0.115*** 
(0.010)

0.155*** 
(0.009) 

Sex of Household head, 
(γ40) 

 0.018 
(0.023)

0.015 
(0.010)

0.025  
(0.016)

0.007 
(0.022)

0.006 
(0.029) 

Age of  Household head, 
(γ50) 

-0.000 
(0.002)

0.003 
(0.002)

-0.003 
(0.003) 0.001 (0.002)

-0.005*** 
(0.002) 

Age of  Household head 
squared, (γ60) 

 0.000 
(0.000)

0.000 
(0.000)

0.000 
(0.000)

0.000 
(0.000)

0.000** 
(0.000) 

Purchased, (γ20) -0.023 
(0.023)

-0.020 
(0.024)

-0.123 
(0.129)

-0.057 
(0.069)

0.048*** 
௜௝௞ߝ)ݒ݋ܥ (0.016) , ݁௜௞) 0.078*** 

(0.015)
0.058*** 
(0.007)

0.073*** 
(0.012)

0.049*** 
(0.007)

0.038*** 
(0.004) 

Quantity Model (Eq. 10) 

Intercept, (߭଴௞) 2.249*** 
(1.109)

-3.340*** 
(0.094)

0.835*** 
(0.167)

1.573*** 
(1.012)

1.602*** 
(0.095) 

Ln(Expenditure), (߭ଵ௞) -0.057*** 
(0.015)

-0.056*** 
(0.013)

-0.017 
(0.018)

-0.076*** 

(0.018)
-0.035*** 
(0.011) 

household size, (߭ଶ௞) 0.137*** 
(0.007)

0.133*** 
(0.006)

0.156*** 
(0.019)

0.117*** 
(0.008)

0.152*** 
(0.009) 

Latent Multilevel Model (Eq. 9) 

Ln(Price), (ߚ଴૚) -0.284 
(0.229) 

0.759*** 
( 0.200)

-0.117 
(0.227)

0.056 
(0.135)

-0.234 
(0.284) 

Error Variancesߪఌ೔ೕೖ  0.118 
(0.020)

0.079 
(0.012)

0.102 
(0.019)

0.079 
(0.007)

0.05 
 ௨ೕೖ 0.054ߪ (0.006)

(0.024)
0.025 

(0.008)
0.014 

(0.005)
0.015 

(0.004)
0.005 

 ௘೔ೖ 0.077ߪ (0.002)
(0.015)

0.058 
(0.007)

0.072 
(0.011)

0.049 
(0.007)

0.037 
(0.003) 

Sample Size (N) 2,769 3,094 846 1,064 559 

Log Pseudolikelihood -2337.8 1547.3 210.5 -819.0 591.9 
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3. Ex Ante Cost Effectiveness of Cash and Food 
Transfers 

 

3.1.  Introduction 
 

The old debate surrounding the appropriateness of cash versus food 
transfers as a mechanism to address food insecurity has recently 
reemerged in the literature (Gentilini, 2014).  Driven by the increased 
use of cash and near-cash, such as vouchers, by international 
organizations in humanitarian and development programs, a number 
of evaluations have shed light on the comparative merits of cash, 
vouchers and in kind food transfers in improving food security for the 
recipient (Gentilini, 2016). 

The evidence fueling this debate has largely followed separate tracks 
in developing and developed countries.  In developed countries, 
evidence on cash or food transfers is dominated by literature 
emerging from the US, particularly surrounding the Supplemental 
Nutrition Assistance Program (SNAP), formerly known as the food 
stamp scheme.  Contributions to this particular body of evidence were 
rooted in neo-classical economic thought and began soon after the 
end of the second world war with the theoretical work of Southworth 
(1945) whose main contribution was the extension of neo-classical 
economic theory to the specific case of households receiving food 
assistance.  Southworth postulated that the effects of a food transfer 
and a cash transfer on food expenditure are equal except for those 
“constrained households” whose food transfer is extramarginal.  The 
policy implication of this being that a transition to direct cash 
transfers would not significantly reduce food expenditure since the 
vast majority of recipient households in the US were “unconstrained” 
(Fraker T. , 1990). 

The majority of empirical research, however, has produced evidence 
contrary to Southworth’s model – specifically that a transition to cash 
transfers equal in value to the SNAP benefit would significantly 
reduce expenditure on food.  The greater cost effectiveness of 
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SNAP22 benefits compared to cash transfers, often referred to as the 
“cash-out puzzle”, have further been confirmed in some of 
experimental design evaluations (Fraker et al., 1995) though are not 
yet fully understood (Gentilini, 2007). 

In contrast, the debate surrounding cash and food transfers the context 
of developing countries has been largely “dominated by ideology and 
politics” (Gilligan et al., 2014) and, until recently, lacking in 
empirical evidence (Gentilini, 2007).  Yet, the use of cash and 
voucher transfer mechanisms in humanitarian and development 
interventions has risen steadily in recent years.  For instance, the 
World Food Programme (WFP), an institution that in the past relied 
almost solely on in kind food transfers, has steadily increased reliance 
on cash or food vouchers operations, which represented 20 percent of 
the total value of transfers in 2015 (WFP, 2016).  The recent increase 
in cash and voucher transfers as food assistance mechanisms used by 
international organizations and questions surrounding the role of 
social protection mechanisms in addressing food insecurity have led 
to an increase in impact evaluations using experimental or quasi-
experimental evaluation designs specifically investigating the relative 
effectiveness of cash, vouchers and in kind food transfers (Gentilini, 
2014).  

Although the evidence from these evaluations is mixed, there are 
indications from multi country evaluations that value based food 
vouchers are more cost effective than both in kind food transfers and 
cash transfers in increasing food consumption (Hidrobo et al., 2014) – 
results that are consistent with empirical research on SNAP in the 
United States.  While the evaluations offer important lessons for the 
design of food assistance interventions in the contexts in which they 
were undertaken, they offer little generalized explanation of the 
differences in cost effectiveness23 of cash and food voucher transfers 
                                                            

22 The food stamp scheme was formally renamed the Supplemental Nutrition 
Assistance Program (SNAP) in 2008.  For simplicity, this paper will refer to the 
food stamp scheme as SNAP even when referring to pre 2008 evidence. 
23 Defined simply as the degree or proportion of desired outcomes achieved per unit 
cost. 



 71

in a broad sense, much the less any that is grounded in 
microeconomic theory24. 

Consequently, the increased use of cash and value based food 
voucher transfers in food assistance programmes in developing 
countries is often justified on the basis of the expected efficiency 
gains by relying on market food supply chains in contexts where 
markets function efficiently (Sabates-Wheeler & Devereux, 2010), 
rather than relying on government or international organizations’ 
supply chains, and on the basis of the additional flexibility that cash 
and food vouchers offer to beneficiaries in consuming food in 
accordance with their preferences (Gilligan et al., 2014). 

The poor state of knowledge on the cost effectiveness of cash and 
food transfers used in food assistance programmes is reflected in the 
paucity of literature advancing methods for ex ante assessment of cost 
effectiveness to support the decision making process in designing 
food security and nutrition interventions.  One notable exception is 
the “Omega Value” (Ryckembusch, et al., 2013), which is a 
comparative cost effectiveness analysis methodology relied upon by 
WFP in food assistance intervention design and approval processes.  
However, the Omega Value methodology is limited to comparing in 
kind transfers of food packages with food quantities acquired through 
commodity based vouchers.  

This paper explores a general framework rooted in consumer demand 
theory that incorporates empirical evidence from the “cashout puzzle” 

                                                            

24 Food vouchers generally take two forms. “Value based food vouchers” are 
vouchers that contain a specified monetary value that can be used only to purchase 
food without specifying quantities or rations.  These vouchers are normally 
redeemed in local markets, thus rely on market based food supply chains. 
“Commodity based food vouchers”, in contrast, are vouchers that can only be 
redeemed for a specified food basket with predetermined quantities.  The food 
distributed through commodity based vouchers is often supplied through non-
market supply chains such as Government or International Organizations.  For 
statements encompassing both forms, these are simply referred to as vouchers in 
this paper.  Vouchers together with in kind food transfers are referred to as food 
transfers.   



 72

literature to develop a nutritional cost effectiveness measure for cash 
and voucher transfers.  Relying on existing literature on the “cash-out 
puzzle”, augmented by empirical evidence from Iraq, regularities in 
the behavior of consumers receiving food transfers are identified and 
relied upon in proposing an ex ante cost effectiveness measure for 
vouchers compared to cash transfers.  

The ability to perform ex ante cost effectiveness analysis is useful 
both in the context of reforming national food assistance schemes as 
well as in the context of designing development and humanitarian 
food assistance interventions. For national food assistance schemes, 
accounting for food and nutrition security considerations during the 
and after reform processes can help avoid the negative experiences of 
the structural adjustment programs during the 1980s and 1990s, the 
bulk of which ignored food security considerations (Weaving, 1996) 
and which were accused of aggravating food insecurity in Africa 
(Devereux, 2016).  In addition, the ability to undertake ex ante cost 
effectiveness analysis of food or cash transfer alternatives is of 
significant value for multilateral organizations such as the World 
Food Programme, where institutional regulations require the 
undertaking cost effectiveness analysis when designing development 
or humanitarian food assistance interventions (WFP, 2014) while the 
tools currently applied do not enable a direct comparison of food with 
cash transfers (Ryckembusch, et al., 2013).  

Although most of the evidence relied upon in this paper is sourced 
from published papers emanating from research on the differential 
consumption responses from cash and food transfers in the United 
States as well as some papers from developing contexts, additional 
empirical evidence is generated in this paper using Iraq as the 
selected case study country. The choice of Iraq is motivated by the 
fact that the Government is in the process of reforming the national 
food consumption subsidy scheme, known as the Public Distribution 
System (PDS) whereas international interventions in the country in 
response to the humanitarian challenges the country faces encompass 
cash and food voucher transfers.  The Iraq context is also useful since 
the PDS is a universal subsidy where nearly the entire population is 
entitled to the benefit.  Accordingly, the Iraq context allows a 
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comparison of consumption responses to food assistance across the 
wealth spectrum. 

The format of this paper is as follows. Section 2 presents the 
economic theory underlying the cost effectiveness of cash and food 
vouchers in stimulating food consumption and the empirical evidence 
accumulated on the cash-out puzzle.  Section 3 presents the empirical 
approach and data used in estimating the impact of food transfers in 
the Iraqi context, followed by a presentation of the empirical results 
in Section 4.  Section 5 offers a discussion of the empirical results 
generated for Iraq, placed within the context of empirical evidence 
reviewed in Section 2 and elaborates an ex ante cost effectiveness 
measure of cash and food vouchers.  This is followed by concluding 
remarks in Section 6. 

 

3.2.  Cost effectiveness of cash and food transfers 
 

The theoretical work of Southworth (1945) informed much of the 
empirical investigations into the cost effectiveness of the US Food 
Stamp scheme.  Southworth mapped indifference curves for 
consumer preferences over food and non-food goods when faced with 
alternative budget constraints resulting from cash transfers, food 
subsidies or food vouchers25.  According to this analysis consumer 
responses to food vouchers (in-kind transfers in Southworth’s 
terminology) would be the same and these would differ from 
responses to subsidies. 

Figure 1 illustrates consumer responses to food assistance in line with 
Southworth’s model. 

 
                                                            

25 Southworth’s work also included analysis of vouchers with purchase 
requirements similar to the earlier design of the Food Stamp scheme.  This is not 
addressed in this paper.  
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Figure 1: Consumer responses to food assistance – Southworth’s 
Model 

 

  

 

 

 

 

 

 

 

Source: Adapted from Southworth (1945) 

According to figure 1, consumers ℎ  and ݃  facing the same pre 
transfer budget constraint (AB) respond differently to the receipt of a 
food transfer.  It is assumed that the minimum possible food 
consumption is equal to the value of the food transfer, represented by 
AD, therefore restricting consumer indifference curves to fall on the 
line DE.  According to Southworth, consumer ℎ whose indifference 
curve would have fallen at the equilibrium point ݖ along the line CD 
following a regular cash transfer is constrained to higher food 
consumption than they would prefer.  In contrast, for the 
unconstrained consumers ݃  – whose normal value of food 
consumption exceeds the value of the transferred food voucher – 
Southworth asserts, based upon the principle of fungibility of money, 
that the increase in food consumption achieved from a cash transfer is 
equal to that achieved from a food transfer.  In other words, the 
increase in food consumption with the movement from ݃  to ݃′  is 
equal to the quantity X regardless of whether the outward shift in the 
budget line is the result of a cash transfer or a food voucher.  
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Southworth’s analysis of consumer responses to general subsidies 
corresponds to what would be expected from a price reduction.  This 
is depicted in figure 1 by the dotted line (AE).  The responses are 
formulated on the assumption that households demand for food is less 
than unit elastic such that the increase in food consumption with the 
movement from ݃ to ݃′′ is less than the full value of the food (AD) 
with some of the subsidy diverted to non-food and is, therefore, less 
than “100% effective” (Southworth, 1945, pg.52).  

Empirical examination of Southworth’s model in relation to the 
impact of SNAP benefits focused on the proposition that consumer 
responses to a cash grant and a food voucher are equal – a proposition 
that has been repeatedly contested.  Fraker (1990) lists a table of 17 
studies published between 1976 and 1990 that estimate the marginal 
propensity to consume food from the food stamp scheme is between 2 
to 10 times higher than the marginal propensity to consume food from 
regular cash income, a result that holds even when only considering 
non-constrained households.  Although an anomaly from the 
perspective of neo-classical economic theory, the repeated assertion 
of what has come to be known as the cash-out puzzle in empirical 
literature has also earned it the description of an “empirical 
regularity” (Gentilini, 2016).  Accordingly, one major conclusion of 
the empirical research on the effects of the food stamps scheme on 
food consumption has been the assertion that converting the food 
assistance entitlement to a cash transfer would lead to a reduction in 
food consumption, contrary to the explicit objective of the scheme. 
The ‘puzzle’ in this context is the fact that non-constrained food 
stamp recipients seem to opt for higher food consumption than they 
would have had they received an equally valued cash transfer rather 
than the food stamp.  

A number of explanations have been put forth to explain the “cash-
out puzzle”.  One explanation is the timing of benefits in the 
household monthly consumption cycle, as recipient households tend 
to spend most of their food voucher entitlement immediately after its 
receipt (Madden & Yoder, 1971; Smallwood & Blaylock, 1985; 
Fraker, 1990; Smith et al, 2016).  Fraker (1990) also suggested that 
the constrained nature of the SNAP benefit may help risk averse 
households protect their food consumption budgets from exigencies 
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and other priorities competing for their limited cash income, thereby 
leading to higher consumption of food by SNAP recipients.   

Levedahl (1995) proposed that welfare recipient stigma, leading to a 
lower marginal utility of SNAP benefits compared to the marginal 
utility of regular income, explains the cash-out puzzle.  Levedahl’s 
“stigma” explanation was discounted by Breunig and Dasgupta 
(2002) who later argued that intra-household dynamics, specifically 
varying preferences over food and non-food consumption between 
household members, account for the higher marginal propensity to 
consume food from food stamps (Breunig & Dasgupta, 2005).  More 
recently, evidence against the assumption of fungibility of money 
regardless of source and the development of Thaler’s (1999) theory of 
mental accounting has also been applied to explain the cash-out 
puzzle.  According to this theory, households receiving SNAP 
benefits allocate the benefit to a specific mental account dedicated to 
food expenditure thereby increasing food expenditure 
disproportionately more than what would be observed from the 
regular income (Beatty & Tuttle, 2014).  

A critique of the cash-out puzzle empirical literature has been the 
failure in much of the published work to address self-selection based 
endogeneity, under the assumption that households choosing to 
participate in the food stamp scheme are likely to have a higher 
preference for food, thereby increasing their marginal propensity to 
consume food from food stamp income. However, this was explicitly 
tested in a number of publications that showed very little impact of 
endogeneity on the estimated food consumption functions (Fraker T. , 
1990).   

A number of publications assessing the impact of the food stamp 
scheme on food consumption applied experimental techniques 
(known as the cash-out experiments) and quasi-experimental methods 
such as control group matching and difference in difference 
estimators.  Evidence from this body of literature, however, has been 
mixed.  The cash-out experiments, undertaken by the U.S. 
Department of Agriculture’s Food and Nutrition Service in 
California, Alabama, and Washington State during the late 1980s, 
showed varying effects by state, though most showed a higher 



 77

marginal propensity to consume food from SNAP benefits, with only 
one exception – Alabama (Fraker et al, 1995).  In contrast, Hoynes 
and Schanzenbach (2009) applied a difference in difference estimator 
to panel data collected between 1968-1978, exploiting the staggered 
rollout of the food stamp scheme across different counties.  In line 
with Southworth’s theoretical model and contrary to almost all other 
empirical evidence, Hoynes and Schanzenbach estimate that the food 
stamp does significantly increase food consumption, although with a 
smaller difference in the marginal propensity to consume food from 
food stamp income compared to regular income, affirming fungibility 
of regular income and voucher income.  Adding to an already mixed 
picture, recent analysis of retail panel data confirms, again, that the 
marginal propensity to consume food from SNAP benefits is 
significantly higher than that for regular cash income (Hastings & 
Shapiro, 2017). 

The food expenditure models appearing in the empirical literature 
assessing the impact of the SNAP benefits are generally a direct 
specification of food expenditures, ܨ = ଴ߙ + ଵܻߚ + ଶܵߚ  , where ܨ 
represents food expenditure, ܻ  represents regular income or 
expenditure and ܵ  represents SNAP benefits, and with varying 
functional forms including linear, semi-log, double log and quadratic 
(Levedahl J. W., 1995).  This general model specification enables 
straight forward estimation of the marginal propensity to consume, 
particularly for linear, semi-log and quadratic functional forms which 
are dominant in the “cash-out puzzle literature” (Levedahl, 1995).  
Some studies applied linear and log-linear budget share specifications 
as well.  

The log-linear budget share specification applied by Moffitt (1989) is 
a variation of the Working-Leser model (Working, 1943; Leser, 
1963) commonly used in modelling consumer decisions on allocating 
total expenditure between food and non-food commodities and a 
specification that allows the inclusion of SNAP benefits into Deaton 
and Muellbauer’s Almost Ideal Demand System (Levedahl, 1995).  
Table 1 lists the main functional forms used in empirical work on 
food expenditures of food stamp recipients in the USA. 
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Table 1: Food expenditure marginal propensity to consume 
equations in food stamp literature26   

Functional 
Form Specification Marginal Propensity to Spend (MPS) 

Linear ܧ = ܽ + ܾܻ + ܿܵ଴ MPS(Y) = ܾ 
MPS(S) = ܿ 

Semi-log ܧ = ܽ + ܾ ln(ܻ) + ܿܵ଴ MPS(Y) = ܾ/ܻ 
MPS(S) = ܿ

Quadratic ܧ = ܽ + (ܾ଴ + ܾଵܻ)ܻ+(ܿ଴ + ܿଵܵ଴)ܵ଴ MPS(Y) = ܾ଴ + 2ܾଵܻ 
MPS(S) = ܿ଴ + 2ܿଵܵ଴ 

Double 
log 

ln(ܧ) = ܽ + ܾ ln(ܻ + ܵ଴) +ܿ(ܵ଴/ܻ + ܵ଴) 
 

MPS(Y) = ݓ[ܾ − ܿ ቀௌబ௒ + ܵ଴ቁ] 
MPS(S) =ݓ[ܾ + ܿ ൬1 − ቀௌబ௒ + ܵ଴ቁ൰] 

Double 
log ln(ܧ) = ܽ + ܾ ln(ܻ + ܻ)/ܾܧ = ଴) MPS(Y)ܵߛ + ܵ଴) 

MPS(S) = ܻ)/ܾܧߛ + ܵ଴) 
Share 
(log) 

ݓ = ܽ + ܾ ln(ܻ +  (଴ܵߛ
 

MPS(Y) = ݓ + ( ௕௒ାఊௌబ)(ܻ + ܵ଴)  
MPS(S) =ݓ + ( ఊ௕௒ାఊௌబ)(ܻ + ܵ଴) 

Share 
(linear) ݓ = ܽ + ܾ(ܻ + ݓ = ଴) MPS(Y)ܵߛ + ܾ(ܻ + ܵ଴) 

MPS(S) =ݓ + ܻ)ܾߛ + ܵ଴) 
Source: Levedahl (1995).  MPS(Y) represents marginal propensity to 
spend/consume from income. MPS(S) represents marginal propensity to 
spend/consume from food stamps. 

 

It is evident from the review of the cash-out literature that the main 
metric considered in assessing the impact of SNAP benefits on food 
consumption is the marginal propensity to consume. It is likely that 
this is a result of the high reliance on direct specification, particularly 
the linear, semi-log and quadratic functional forms, in the earlier 
literature which started taking form in the mid 1970’s. Yet, the choice 
of model specification and functional form was often influenced by 
goodness of fit rather than theoretical underpinning (Fraker, 1990).   

                                                            

26 This table excludes equations measuring impact within the framework of quasi 
experimental studies performed with longitudinal data. 
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The more recent Almost Ideal Demand System (Deaton & 
Muellbauer, 1980), which is based upon the Working-Leser 
specification has become widely used in demand modeling, owing to 
its ease of application and compliance with properties desirable in 
demand analysis (Buse, 1994) . 

In addition, with the expansion of multi-stage budgeting methods by 
Edgerton (1997), the Working-Leser model has become widely used 
in demand system estimation, including food demand modelling, 
particularly in estimating first budgeting stage parameters27.   

Since demand elasticities are the main demand parameters usually 
produced through the AIDS demand model and its variants, this paper 
reformulates the existing evidence for the cash-out puzzle in terms of 
elasticities.  The studies included in Fraker’s (1990) sweeping 
literature review covering the period 1976 to 1990 (table IV.1, pg. 62) 
are systematically reviewed to extract the relevant information 
required to approximate income elasticity of demand for food for 
each of those studies.  The marginal propensity to consume food 
represents the proportion of additional income dedicated to food, 
ranges from 0 to 1 and is generally denoted as ܥܲܯ = ߲݂ ߲ܻ⁄  where 
f is food expenditure and Y is total income.  Income elasticity of 
demand for food (ߟ) represents food consumption response to a 1% 
increase in income and is denoted as ߟ ≡ ߲log	(݂) ߲log	(ܻ)⁄   and is 
equal to ߟ = ܥܲܯ ⁄ݓ  where ݓ  is the share of income devoted to 
food.  Therefore, the information required to approximate elasticities 
from the mentioned studies is the marginal propensity to consume 
food from SNAP benefits (ܥܲܯௌ ) and the ratio of income (or 

                                                            

27 For a review of literature that have applied the Working-Leser specification in a 
multi-stage food demand system see Tey (2009). 



 80

expenditure) devoted to food (ݓ) for the same population for which 
the ܥܲܯௌ is calculated28.  

In addition, the review is extended to studies published after 1990, 
identifying peer reviewed and working papers addressing the impact 
of food assistance, including food stamps or the more recent SNAP 
benefits, on food consumption listed in JSTOR and Google Scholar.  
As with the earlier studies, for those studies that include sufficient 
information, the income elasticity of demand for food is estimated.  
While the majority of the post 1990 papers addressed the impact of 
food stamps/SNAP on food consumption, a few also included 
analysis of food assistance programmes implemented in developing 
countries.  Of these, one from Zambia and one from Bangladesh 
included sufficient information required to estimate income elasticity 
of demand for food and are included in the review.  Table 2 presents 
the studies and reports reviewed and the estimated results. 

  

                                                            

28 Studies often provide information on the average total income or expenditure and 
the average total food outlay, from which the Engel ratio can be estimated for the 
reference population specific to each study.  This is not necessarily ideal as there is 
no certainty that the estimation sample for which the MPC is estimated is also the 
exact same as that used in calculating mean income and food expenditure.  
Therefore, the presented elasticities are only approximations, and every effort is 
made to ensure that they are calculated using information for MPC and the ratio of 
income devoted to food for the same reference population (i.e. female headed 
households, or pooled food stamp recipients, constrained food stamp recipients, 
etc…). 
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Table 2: Marginal Propensity to Consume Food and Income 
Demand Elasticity from Selected Studies 

Study MPC 
(S) 

MPC 
(Y) 

Food 
Budget 
Share 

Food 
Assistance 
Elasticity ࡿߟ  

Income 
Elastici
ty ࢅߟ 

Country 

Hymans and Shapiro 
(1976) 

0.350 0.140 0.387 0.905 0.362 USA 

West and Price (1976) 0.297 0.050 0.210 1.415 .238 USA 
Neenan and Davis 
(1977) 

0.450 0.050 0.463 0.971 0.108 USA 

West, Price and Price 
(1978) 

0.310 0.030 0.359 0.863 0.084 USA 

Salathe (1980) 0.360 0.060 0.372 0.967 0.161 USA 
Chavas and Yeung 
(1982) 

0.370 0.126 0.329 1.125 0.383* USA 

Allen and Gadson 
(1983) 

0.295 0.076 0.328 0.899 0.232 USA 

Fraker, Long and Post 
(1990)  

0.290 0.050 0.301 0.965 0.166 USA 

Levedahl (1991) 0.690 0.190 0.611 1.130 0.311 USA 
Levedahl (1995) 0.283 0.070 0.331 0.85 0.211 USA 
Wilde and Ranneya 
(1996) 

0.313 0.141 0.330 0.950 0.453 USA 

Wilde and Ranneyb 
(1996)** 

0.220 0.312 0.502 .439 .621 USA 

Breunig and Dasgupta 
(2002) 

0.416 0.051 0.429 0.971 0.119 USA 

del Ninno and Dorosh 
(2002) 

0.38 0.003 0.362 1.037 0.008 Bangladesh 

Breunig and Dasgupta 
(2005) 

0.312 0.084 0.346 0.902 0.243 USA 

Hoynes and 
Schanzenbach (2009)

0.163 0.087 0.179 0.911 0.480 USA 

Hoynes and 
Schanzenbach (2009)

0.296 0.098 0.287 1.031 0.341 USA 

Tirivayi and Groot 
(2010) 

0.42 --- 0.400 1.049 --- Zambia 

    
Minimum 0.16 0.003 0.18 0.85 0.08   
Maximum 0.69 0.19 0.61 1.42 0.48   
Mean 0.35 0.09 0.36 1.00 0.26   
Std. Dev. 0.11 0.07 0.10 0.14 0.12   
Coef. of Variation 0.33 0.80 0.28 0.14 0.48   
 Estimates of income elasticities reported are own calculations based upon 
information included in the reported studies, namely the share of income (or total 
expenditure) dedicated to food.  * Published in the original study.  ** The authors 
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of the report attributed this MPC(S) to peculiarities in the research design and 
sample population. Therefore, it is considered here as an outlier and excluded from 
the summary statistics. a San Diego sample. b Alabama sample. c Nonelderly 
Singles and Families. d Female Headed Households. 

The results in Table 2, particularly the elasticity of demand for food 
due to food assistance (ࡿߟ) suggest a departure from Engel’s law in 
the presence of food assistance.  This sheds some light on the 
dynamics leading to the repeated rejection of Southworth’s 
theoretical model.   

It is noted that the average food assistance income elasticity (ࡿߟ) 
across all studies is 1 and ranges only from 0.85 up to 1.42 whereas 
the Marginal Propensity to Consume due to food assistance, or 
MPC(S) ranges from a low of 0.16 up to 0.69.  The variation of ࡿߟ 
across all considered studies (CV=0.14) is less than half the variation 
observed for MPC(S) for the same studies (CV=0.33).  The transition 
from marginal propensities to elasticities for food assistance reduces 
the variance by 58.5% whereas the transition from marginal 
propensities to elasticities for cash income reduces the variance by 
40.1%. 

Additionally, it is noted that the estimates for food assistance income 
elasticity (ࡿߟ) from Zambia and Bangladesh are both approximately 
equal to 1, falling squarely within the range of the 16 remaining 
estimates from empirical studies in the United States.  Naturally, one 
would expect the income demand elasticity from a wealthy country 
such the United States to be significantly lower than that estimated 
for Bangladesh and Zambia.  An international comparison of income 
demand elasticities estimates income elasticity for Zambia and 
Bangladesh at .805 and .795 respectively, while only at 0.346 for the 
United States (Muhammad, et al., 2011).  

It is important to note that the information in the table was compiled 
from published reports without access to the original data.  It is 
possible that minor differences exist between the samples used to 
estimate the marginal propensity to consume and the food budget 
shares, which were extracted from published articles rather than 
directly estimated.  Also, various model specifications were applied 
in estimating the marginal propensity to consume in the published 
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papers relied upon in the above analysis, ranging from linear 
specification to quadratic and log linear.  These factors, along with 
other possible sources of inaccuracies in the published data relied 
upon in the above analysis can, arguably, inflate the variance and 
reduce the precision of the estimated overall elasticity of demand due 
to food transfers. 

Therefore, the proposition that the food assistance income elasticity 
of demand for food is approximately equal to 1 is confirmed by 
directly estimating the elasticity for Iraq.  The model specification 
and estimated results are presented in Sections 3.3 and 3.4 below.   

 

3.3.  Empirical Approach and Data  
 

To estimate income elasticity ( ࢅߟ ) and food assistance income 
elasticity (ࡿߟ) for Iraq, a Working-Leser specification is applied with 
the inclusion of quadratic terms for cash income and food assistance 
income to test for non-linearity.  This is expressed as  ݓ௞ = ܽ଴ + bଵln(ܧ௞) + ܾଶln(ܴ௞) + ܾଷ ln(ܧ௞)ଶ + ܾସ ln(ܴ௞)ଶ+ ܾହln( ௞ܲ) + ܾ଺ln(ܧ௞) × ln(ܴ௞) +෍࢔࢈તܓ௡

଻+ ߳௞ 

(1) 

In the absence of income data, total expenditure is utilized as a proxy, 
which is represented as a combination of per capita consumption 
expenditures (ܧ௞ ) and (ܴ௞ ), where (ܴ௞ ) is the per capita income 
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transfer from the Iraqi food transfer scheme29 known as the Public 
Distribution System (PDS).  Quadratic terms for ܧ௞  and ܴ௞  along 
with an interaction term are included to test for nonlinearity in the 
budget share in relation to consumption expenditures and PDS 
transfer values. ௞ܲ represents the budget share weighted average food 
prices paid by the kth household and તܓ  a vector of household 
characteristics, where ܾଵ,…,ܾ௡are parameters to be estimated.   

Although endogeneity due to self-selection may be a cause for 
concern, it should be noted that PDS eligibility is near universal and 
the data shows that the vast majority of Iraqi households (93.25 
percent) have acquired food from the PDS during the survey recall 
period.  Following the estimation of the model parameters, we test 
further for endogeneity and find that the residual from the model is 
not significantly correlated with lnܴ௞ . To double check, a binary 
treatment regression estimator30 is fitted to test for selection effects 
on the budget share (ݓ௞).  Similarly, we find the coefficient for the 
treatment dummy variable (PDS=1 if acquired PDS food and 0 
otherwise) to be statistically insignificant.  Accordingly, no additional 
treatment for endogeneity is required. 

For mean values of ܧ  and ܴ  and fitted values of ݓ , food demand 
elasticities for cash expenditure ( ࢅߟ ) and food assistance ( ࡿߟ ), 
estimated at means, are derived as  

௒ߟ = 1 + ܾଵ + 2ܾଷ ln(ܧ) + ܾ଺ln(R)ݓ  (2) 

and 

                                                            

29 Since 6.75% of the sample did not acquire PDS commodities during the survey 
recall period, a transformation is applied to this variable to avoid the loss of sample 
resulting from logarithm of zero values.  A random constant is therefore added to 
the cases with zero values as proposed by Johnson & Rausser (1971) and frequently 
applied in literature (Sharada, 1999; Dercon, 2006).  As bias increases with the size 
of the constant (Sharada, 1999) the constant applied in this case is set equal to 
1.00E-04.   
30 Using Stata’s <etregress> functionality. 
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ௌߟ = 1 + ܾଶ + 2ܾସ ln(ܴ) + ܾ଺ln(E)ݓ  (3) 

Data Source 

Data from the Iraq Household Socio Economic Survey (IHSES), 
collected from 25,142 Iraqi households in 2012, is used to estimate 
the model parameters.  The IHSES sample is representative at the 
national, province and district levels and the questionnaire collects 
detailed data on household consumption expenditures with a diary for 
food and recurrent non-food expenditures and a recall for non-
recurrent non-food expenditures and a separate recall for the receipt 
of food commodities from the Public Distribution System (PDS).  
The PDS is a commodity based food voucher instituted by the 
Government of Iraq in response to sanctions imposed following the 
first Gulf War, which continues to this day.  Originally a rationing 
mechanism, the PDS continues to provide the food basket items on a 
monthly basis to nearly all Iraqi households despite the fact that all 
equivalents of the PDS food commodities can be freely acquired in 
Iraqi markets.  These are wheat flour, rice, vegetable oil and sugar, 
plus infant formula for children up to 1 years old.  The data on 
household acquisition of PDS food items includes information on the 
quantities of food acquired through the PDS, expenditure on PDS 
items at paid official prices and respondent opinions on the market 
value of equivalent food commodities.   

However, in light of the concerns surrounding the validity of price 
opinion data in the context of food subsidies discussed in Chapter 2, 
the transfer income from food vouchers is calculated as the difference 
between the amount paid by households to acquire the subsidized 
PDS food items and the average unit value for the same food 
commodity of similar quality. Spatial price variation and differences 
in quality preferences are controlled for by calculating mean unit 
values separately for each decile within every stratum. 
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3.4.  Results 
The parameters estimated from Eq. (1) are presented in the table 
below.  It is evident from the regression results that the parameter for 
the logarithm of cash expenditure (E୩) is significantly correlated with 
the food budget share – confirming that the food budget share linearly 
decreased with expenditures.  The quadratic term for expenditure is 
barely outside the 90% confidence interval, though the Wald’s test 
performed for ܾଵ and ܾଷ indicates that expenditure and its quadratic 
term are jointly significantly different from zero31.  

Table 3: Summary of Regression Results (Dep. Variable: Food 
budget share) 
 

   Source: Own estimations using IHSES 2012. 
 

The parameter for the food assistance transfer value (R୩ ) and its 
quadratic term are significant and positive.  The parameter for per 
capita expenditures is also significant, although its quadratic term is 

                                                            

31 F(2, 25134)=2290.2; P>F = 0.0000 

Coefficient Robust 
Std. Error T P>t [95% Conf. 

Interval] 

Constant 0.6111 0.0115 53.08 0.000 0.5885 0.634 

Price index (P୩) 0.0830 0.0046 18.23 0.000 0.0741 0.0919 

Log Expenditure per capita (E୩) -0.046 0.0011 -43.26 0.000 -0.0483 -0.0441 
Log PDS transfer value per 
capita (R୩) 0.0125 0.004 2.97 0.003 0.0043 0.0208 

Log Expenditure per capita 
square (ln(ܧ௞)ଶ) -0.0003 0.0002 -1.66 0.097 -0.0007 0.0001 

Log PDS transfer value per 
capita (ln(ܴ௞)ଶ) 0.0015 0.0004 3.74 0.000 0.0007 0.0022 

Interaction: 	ln(ܧ௞) × ln(ܴ௞) 0.0078 0.0003 2.68 0.007 0.0002 0.0013 

Log Household Size -0.0016 0.0027 -0.58 0.565 -0.0068 0.0037 

Locality type (Urban=1) -0.0718 0.0023 -30.60 0.000 -0.0764 -0.0672 
   
Number of observations 25,142      

Adj. R-squared 0.2687      
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not.  The interaction term between food assistance transfer value and 
per capita expenditures is significant and positive, indicating the 
potential for some differential responses to food assistance transfers 
across the wealth spectrum. The results also indicate that the Engel 
ratio is significantly associated with locality type, but not with 
household size.  The estimated expenditure and food assistance 
demand elasticities for food, calculated according to (2) and (3) 
respectively, are presented in Table 4 below. 

 

Table 4: Cash and food voucher demand elasticities, national and 
by locality type  

 Cash Food Assistance 

National 0.862** 
(0.007) 

1.031** 
(0.007) 

Rural 0.884** 
(0.006) 

1.028** 
(0.007) 

Urban 0.851** 
(0.008) 

1.032** 
(0.007) 

Source: Own estimations using IHSES 2012 

The cash expenditure demand elasticity32 results for Iraq indicate that 
a 1 percent increase in expenditure results in a 0.862 percent increase 
in food demand on average.  Food assistance elasticities are higher 
than cash expenditure food demand elasticities for both rural and 
urban households, echoing the empirical evidence found for the cash-
out puzzle from the United States, Bangladesh and Zambia.  The food 
assistance elasticity estimated for Iraq, which is estimated at 1.031, 
falls comfortably within the range of food assistance elasticities 
calculated for the list of studies included in Table 2.  The independent 

                                                            

32 Estimated at means. 



 88

samples t-test 33  comparing the results for Iraq (Mean=1.031, Std. 
Dev.=1.13) with the results listed in Table 2 (Mean=1, Std. 
Dev.=0.14), fails to reject the null hypothesis of equal means 
(t=0.868, df=16.43) indicating that the food assistance elasticity 
estimated for Iraq is, statistically, equal to the average elasticity 
calculated for the list of studies from the USA, Bangladesh and 
Zambia published between 1976 and 2010.  An independent samples 
t-test confirms that the difference between the rural and urban food 
assistance demand elasticities for food is also not significant (t=-
0.814, df=24,892.5). 

 

Table 5: Cash and food voucher demand elasticities by decile 

 Cash  Food Assistance 
Decile 1 0.889** 1.026** 
Decile 2 0.875** 1.030** 
Decile 3 0.871** 1.030**
Decile 4 0.866** 1.031**
Decile 5 0.862** 1.032**
Decile 6 0.859** 1.032**
Decile 7 0.855** 1.032**
Decile 8 0.851** 1.032**
Decile 9 0.844** 1.033**
Decile 10 0.830** 1.033**
Source: Own estimations using IHSES 2012 

 

Table 5 lists expenditure and food assistance demand elasticities for 
food estimated for each expenditure decile.  As is evident in Figure 2, 
expenditure demand elasticities significantly decrease with income.  
This is confirmed by the independent samples t-test which rejects the 
null hypothesis that the expenditure elasticities of the poorest and 
wealthiest deciles are equal (t= 5.28, df=2858.04).  In contrast, food 
                                                            

33 All performed t-test statistics assume unequal variance and obtain degrees of 
freedom using Welch’s formula. 
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assistance demand elasticities appear to slightly and insignificantly 
increase with income.  It is clear in figure 5 that food assistance 
demand elasticity for food among trends slightly upward rising 
through the wealth deciles, although an independent samples t-test 
fails to reject the null hypothesis that the food assistance demand 
elasticity for food for the poorest and wealthiest deciles are equal (t= 
-0.79, df=4746.83). 
 
 
Figure 2: Expenditure and Food Assistance demand elasticity of 

food by decile with upper and lower confidence bounds 

 

 

3.5.  Discussion 
 
The results suggest that the elasticity of food demand due to an 
increase in food assistance is approximately equal to unity.  Figure 3 
below further illustrates the implications of these results.  

The food quantity vector ݍ஼  represents consumer responses to 
increased cash income while the quantity vector ݍி  represents 
consumer responses to food transfers.  Panel A illustrates the 
difference between the increase in food consumption due to an 
increase in cash income MPC(Y) and that due to an increase in food 
assistance MPC(S) – typical results of the “cash-out puzzle” and the 
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rejection of the Southworth theoretical model.  The data belying panel 
A are the average MPC(Y) and MPC(S) calculated for the list of 
studies included in table 2, such that the slope of the quantity vector ݍிis 0.35 and the slope of the quantity vector ݍ஼is 0.09. 
 
 
Figure 3: Marginal Propensity to Consume Food and Income 
Demand Elasticity 

 

In contrast, Panel B illustrates the difference in allocation of an 
additional 1% of income towards food and non-food commodities.  
The income quantity vector (qେ) in panel B appears to be in line with 
Engel’s law with proportional consumption of food decreasing with 
higher income.  In contrast, the voucher quantity vector (q୊) is linear 
with a slope of 1, which implies that an increase in food voucher 
income leads to an increase in both food and non-food consumption 
in line with the recipients pre transfer budget share allocation of 
resources to food and non-food consumption.  Importantly, this 
implies that food assistance transfers do not alter the recipients Engel 
ratio.  Broadly speaking, households appear not to treat food 
assistance transfers as they would regular income – a claim that was 
also recently made by Hastings and Shapiro (2017). While food 
assistance transfers stimulate demand for food, this demand appears 
to be non-decreasing with income contrary to what is suggested by 
Engel’s law.   
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It is evident that neo-classical economic theory fails to account for 
“cash-out puzzle” (Fraker T. , 1990), though it has been sufficiently 
observed to the extent that it is described as an “empirical regularity” 
(Gentilini, 2016).  Accordingly, evidence that food demand elasticity 
due to food assistance tends towards unity is generalized to facilitate 
the ex-ante analysis of cost effectiveness of food transfers relative to 
cash transfers.   

In the context of food assistance programmes, nutritional cost 
effectiveness analysis involves the estimation of the cost of achieving 
transfer outcomes, normally measured in unit of nutrients (i.e. 
calories, proteins, etc…) (Ryckembusch, et al., 2013).  For a single 
programme, the cost effectiveness ratio can be measured as the 
additional nutrient consumption per unit cost 34 .  Relative cost 
effectiveness comparing two programmes therefore is the ratio of 
their cost effectiveness ratios.  If the two programmes share the same 
costs, this collapses to the ratio of the additional nutrient consumption 
achieved for each programme.  Therefore comparing two food 
transfer programmes delivering the same transfer value per recipient 
and with equal costs can be estimated as the ratio of food assistance 
demand elasticity to cash expenditure demand elasticity (ߟௌ ⁄௒ߟ ). 

One challenge typically facing ex ante cost effectiveness analysis is 
the difficulty of estimating the benefits of theoretical benefits before 
they are rolled out.  However, the evidence presented in this paper 
from contexts as diverse as the United States of America, Iraq, 
Bangladesh and Zambia imply that the food demand elasticity due to 
food assistance is approximately equal to 1. Therefore, relative cost 
effectiveness of food assistance relative to cash assistance can be 
approximated by the reciprocal of the income (or expenditure) food 
demand elasticity.  In other words, food assistance cost effectiveness 
(CE) relative to cash, can be approximated as  

                                                            

34 Or total additional consumption per total cost if estimated on the 
aggregate level. 
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ܧܥ = ௒ߟௌߟ ≡  ௒ (4)ߟ1

This is a particularly useful expression not only for its ease of 
calculation, but also for its ability to extended cost effectiveness 
analysis from the expectation of effects of voucher transfers on the 
broad categories of “food consumption”, towards the approximation 
of cost effectiveness impact on consumption of specific food groups 
or even beyond to specific food items if that level of detail is 
available or desired.  For example, assuming multi-stage budgeting, 
the unconditional demand elasticities for the ith food commodity (ܧ௜; 
Edgerton, 1997) in a two stage demand system is specified as ܧ௜ =  ௜ (5)ߝߟ

where ߟ  is the first stage income or expenditure food demand 
elasticity, which can be estimated through a simple working-leser 
specification and ߝ௜  represents the second stage income/expenditure 
demand elasticity for the ith food commodity estimated through a food 
demand system.   

In the framework of an increase in consumption due to food 
assistance, unconditional demand for the ith food commodity is 
estimated as ܧ௜ = ௜ߝ௜ௌߟ ≡  ௜ (6)ߝ

In other words, unconditional and conditional food demand 
elasticities due to food assistance are equal.  Applying this to a 
nutritional cost effectiveness analysis framework where the focus of 
evaluation is comparing the effects of competing policies or 
interventions on the consumption of specific food types or nutrients, 
the comparative cost effectiveness of food assistance relative to cash 
in increasing consumption of the ith food commodity is specified as 

௜ܧܥ ≡ ௜ߝ௜௒ߟ௜ߝ =  ௜௒ (7)ߟ1
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meaning that the comparative cost effectiveness measure CE is the 
same for individual food commodities as it is for food consumption 
overall.  While the specification in (7) assumes equal cost of 
implementing voucher and cash transfers, this can be further extended 
to account for varying implementation costs into 

௜ܧܥܸ ≡ 1 + ௜௒(1ߟܽ + ܾ) (8) 

Where the administrative cost associated with cash transfers (ܽ)	and 
the administrative cost associated with food vouchers (ܾ) are both 
expressed as a proportion of the total aggregate transfer values for 
each modality.  This measure of food assistance cost effectiveness is 
particularly useful for policy analysts as it enables an ex ante 
estimation of the relative nutritional cost effectiveness of cash and 
food assistance, relying almost entirely on the expenditure elasticity 
 ,which can easily be estimated through a single equation model ,(ߟ)
requiring basic data on total household expenditures and household 
expenditures on food.  

 

3.6.  Conclusion 
 
The debate surrounding the effectiveness of in kind, cash and voucher 
transfers in improving food consumption has been revitalized by the 
increased reliance on cash and vouchers in international development 
and humanitarian efforts and by the increased interest in the role of 
social protection in addressing food security.   

Traditionally, this debate has taken separate tracks in developing and 
developed countries.  Much of the evidence on the effectiveness of 
food assistance and cash transfers emanates from the United States, 
particularly in relation to the Supplemental Nutrition Assistance 
Program (SNAP), formerly known as the food stamp scheme.  
Arguments in favor of replacing SNAP with a cash transfer led to a 
number of experiments and empirical research regarding the effects 
of replacing SNAP with cash transfers.  However, in developing 
countries, the debate, dominated by donor countries and international 
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organizations, has been more political and less evidence based.  The 
great majority of empirical evidence from the United States suggests 
that, contrary to theory, income due to cash and food assistance is not 
fungible, with food assistance leading to greater food consumption 
than cash transfers of equivalent value.  This anomaly has been 
frequently called the “cash-out puzzle”. 

This paper reviews the body of evidence surrounding the “cash-out 
puzzle” from the United States, alongside papers on food assistance 
from Zambia and Bangladesh, and generates new evidence that 
addresses the differential expectations of food consumption as a result 
of food transfers compared to regular cash transfers.  By expressing 
the “cash-out puzzle” in terms of income demand elasticity rather 
than the marginal propensity to consume remarkably decreases the 
variability of the estimates, clustering the results closer to the mean 
food assistance elasticity of 1.  Estimating the same using data from 
Iraq produces a food assistance demand elasticity of 1.031 which falls 
comfortably within the range of elasticities estimated from the 
selected studies.   

The food assistance elasticity of demand for food estimated for Iraq is 
virtually equal at the national and subnational levels – all of which 
are approximately unit elastic.  There are no statistically significant 
differences in the food assistance elasticity of demand for food 
between the national, urban and rural average as well as across all 
expenditure deciles.  This, along with the finding that the average 
elasticities from 14 studies from the United States covering the period 
between 1976 and 2007, as well as studies from Zambia and 
Bangladesh is equal to 1 suggests that sufficient evidence exists for 
the notion that households do not respond to a food transfer in line 
with Engel’s law. 

The contribution of this paper to the “cash-out puzzle” literature lies 
in the demonstration that that demand for food as a result of food 
assistance – expressed in elasticity form – exhibits a consistent 
pattern.  This is found from published data spanning a period over 30 
years and from a variety of contexts and further confirmed 
empirically using data from Iraq.  
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A food demand elasticity due to food assistance equal to 1 implies 
that food transfers increase both food and non-food demand, yet leave 
the food budget share unaltered following the transfer.  This is 
contrasted to an increase in regular cash income, or expenditure, 
where the food budget share generally decreases with rising income 
in accordance with Engel’s law.   

This paper also contributes to the growing literature focused on cash 
and food transfer cost effectiveness analysis.  The difference in the 
consumption response to cash and food assistance is utilized in 
elaborating a measure of comparative cost effectiveness evaluating 
the food consumption benefits of a food transfer relative to a cash 
transfer of equivalent value.  This paper suggests that the reciprocal 
of the expenditure demand elasticity (ߟ), normally estimated through 
a simple single equation model, represents the comparative cost 
effectiveness of a food transfer in relation to a cash transfer.  

Despite the numerous efforts to explain the continued empirical 
evidence for the “cash-out puzzle”, it remains unsolved without an 
economic theory to account for it.  Through reframing the evidence 
for the “cash-out puzzle”, captured across diverse contexts ranging 
over the course of 3 decades including poor, middle income and 
wealthy countries, in terms of elasticities, it is hoped that this paper 
opens up a new avenue for further investigation grounded in micro-
economic theory. 
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4. Estimating Food and Nutrient Demand Elasticities in 
Iraq 

 

4.1.  Introduction 
 

Understanding household nutrient consumption responses to price 
and income shocks is crucial to the ability to forecast the impacts of 
food consumption subsidy reform and to the development of 
mitigation measures that ensure adequate consumption for those most 
affected by the reform.  Various efforts to understand the impacts of 
income and price shocks on nutrition can be found in the literature.  
These range from reduced form demand equations relating demand 
for nutrients with total expenditure or income and household socio 
economic and demographic variables to the estimation of nutrient 
elasticities within the framework of a demand system. A broad 
literature review by Bouis and Haddad (1992) shows that the former 
reduced form estimation is much more common.   

Generally, studies evaluating demand for food or nutrients apply 
elasticities to understand expected consumption responses to price 
and income shocks and, in some cases, to assess the impacts of 
alternative measures such as cash transfers (as in Ecker & Qaim 
(2011) for example).  

In spite of the fact that food subsidies are heavily relied upon in the 
Arab States of the Middles East and North Africa (Sdralevich, Sab, 
Zouhar, & Albertin, 2014), very little is known about the structure 
food and nutrient demand within these countries.  For example, meta-
analysis of price elasticities performed using published elasticity 
estimates from 162 countries include data from only 3 Arab states35 
                                                            

35 Egypt, Jordan and Saudi Arabia 
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(Green, et al., 2013).  In addition, no published estimates of nutrient 
elasticities from Arab States can be found and only one instance 
where the impact of price shocks on nutrition intake in Lebanon is 
estimated, although through directly applying nutrient conversion 
factors to estimated consumption of food commodities simulated 
using regular price elasticities (Abou Zaki, Chaaban, Nasreddine, & 
Chalak, 2014). 

With all the planning and analysis on reforming the Iraqi Public 
Distribution System (PDS), none yet have attempted to estimate a 
complete food demand system for Iraq.  Of the few analyses 
performed on the impacts of proposed PDS reform scenarios, the 
World Bank and the Government of Iraq estimated that eliminating 
the PDS would raise poverty by 50% using survey data collected in 
2007 (World Bank & GOI, 2011), whereas the World Food 
Programme – using data collected in 2007 as well – estimated a 
seven-fold increase in food insecurity following an unmitigated 
elimination of the PDS (WFP, 2008).  While neither analysis made 
use of food demand parameters in the estimation process, it is evident 
that the PDS serves as a more efficient food consumption instrument 
than an income transfer mechanism.   

Few estimates of food demand elasticities can be found for Iraq.  
Income demand elasticities for Iraq can be found from the late 1970s, 
although these were only a few food items and appear to have been 
based upon assumptions made by the Food and Agriculture 
Organization of the United Nations (FAO) rather than actual 
estimates using data collected within the country (El-Sherbini, 1979). 

In fact, the most comprehensive list of expenditure and own price 
elasticities available for Iraq were estimated along with those for 143 
other countries using data from the International Comparison 
Program (Muhammad, Seale, Meade, & Regmi, 2011). The 
International Comparison Program (ICP), led by the World Bank, 
collects aggregate consumption data and detailed prices from 
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participating countries in order to produce the PPP deflators allowing 
cross country comparisons of GDP.   Gao (2011) also used the same 
data to produce aggregate food income and own price elasticities for 
138 countries, including Iraq.  While these estimates are useful, they 
are produced with aggregate national data where the records reflect 
countries not individual households or individuals, thus can be useful 
in policy analysis focused on regional or global issues rather than 
within-country disaggregated analysis (Shimeles, 2010).   

Most recently, Krishnan, Olivieri and Ramadan (2017) applied a 
mixed demand model to estimate income and price demand 
elasticities for Iraq, though accounting only for PDS food items and 
their market equivalent commodity groups. The approach they 
followed provides elasticities for a subset of food consumed in Iraq, 
excluding important food groups such as vegetables, fruits, dairy 
products and meat. Accordingly, the demand system estimated by 
Krishnan et al. represents only 35 percent of total food expenditures 
or only 12.95 percent of total consumption expenditure considering 
that the ratio of all food expenditures from total consumption 
expenditure in Iraq is 37 percent.  While the work of Krishnan et al. is 
an important development in the efforts to shed light the welfare 
effects of PDS reform, the mixed demand model they applied 
produces elasticities that are conditional on expenditures limited only 
to the commodities included in the estimated demand system.  
Conditional elasticities are of limited value (Moschini, Moro, & 
Green, 1994) and – at best – produce partial welfare measures such as 
compensating variation (Hanemann & Morey, 1992). 

In addition, there are no published studies with estimates of nutrient 
demand elasticities for Iraq. Understanding nutrient consumption 
responses to PDS reform using nutrient demand elasticities would 
therefore offer policy makers invaluable information regarding the 
nutritional implications of eliminating PDS consumption subsidies.  
Importantly, nutrient demand elasticities can be used as necessary 
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inputs for ex ante nutritional cost effectiveness analysis comparing 
alternative measures designed to mitigate the negative effects of 
reform. 

There is a growing trend of extending food demand system analysis 
to produce nutrient demand elasticities.  Building upon earlier work 
in nutrient elasticity estimation by Pitt (1983) in Bangladesh, Sahn 
(1988) in Sri Lanka and Huang (1996) in the United States, Ecker and 
Qaim (2011) estimate nutrient elasticities in a multistage food 
demand system, where they examine the nutritional impacts of food 
subsidies and price shocks on nutrient consumption in Malawi.  Yu & 
Shimokawa (2016) subsequently applied this approach for six other 
African countries. 

This paper builds upon the approach followed by Ecker and Qaim 
(2011) in estimating food and nutrient demand elasticities.  Using 
data from Iraq, the parameters of a complete food demand system is 
estimated applying a three stage budgeting approach.  

The format of this paper is as follows. Section 2 provides information 
on the context of food subsidies in Iraq and details on the data used in 
the analysis as well as a national and subnational analysis of nutrient 
intake and undernourishment. Section 3 outlines the methodologies 
applied in estimating the food demand system and derived elasticities.  
This is followed by a presentation of Iraqi food and nutrient demand 
elasticities in section 4 and concluding remarks in Section 7. 

 

4.2.  Data 
 
This paper utilizes the Iraq Household Socio Economic Survey 
(IHSES) with data collected from 25,142 households during 2012.  
By design, the survey sample is representative at the national, 
province and district levels and the questionnaire collects detailed 
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data on household consumption expenditures with a diary for food 
and recurrent non-food expenditures and a recall for non-recurrent 
non-food expenditures. Data on household acquisition of PDS food 
items is collected through a separate section, which provides 
information on the quantities of food acquired through the PDS, 
expenditure on PDS items and respondent opinions on the market 
value of equivalent food commodities. 

The food diary provides data on the acquisition of 235 food items 
acquired through a variety of sources such as purchases, own 
production, gifts and barter.  For the analysis of undernourishment 
and nutrient intake, the data on acquired quantities are adjusted to 
account for edible portions (i.e. excluding banana peels) then nutrient 
conversion factors are applied to estimate the total nutrient 
availability at the household level for a list of 10 nutrients including 
protein, carbohydrate, fat, fiber, alcohol, iron, zinc, folate, vitamin A 
and vitamin B12.  Kilocalorie availability is extracted from 
information on the availability of proteins, carbohydrates, fat, fiber 
and alcohol in line with FAO guidelines36.  The nutrient conversion 
factors applied to the data are from the nutrition composition table 
applied previously in Iraq37. 

Finally, outliers in expenditure or quantity data are flagged by 
identifying cases where the logarithm of unit values lies outside 2 
standard deviations from the mean and replaced using decile and 
location median values, expanding location sequentially from cluster 
to district to governorate to environment (urban/rural) until at least 10 
cases are available for the median to be calculated.  Overall, this 

                                                            

36 These follow the Atwater general factor system as described by Sibrián et al. 
(2007):  kilocalories = (proteingr x 4) + (fatgr x 9) +(carbohydratesgr x 4) + (fibergr x 
2) + (alcoholgr x 7).  

37 Available upon request from the authors. 



 106

approach flagged and imputed 4.8 percent of the records included in 
the food diary. 

Analysis of the 2012 IHSES data38 indicates that average kilocalorie 
consumption in 2012 is 2972 per person daily39, an increase from 
2,810 measured in 2011 (WFP & GOI, 2012).  Table 1 presents 
intake levels of the considered macro and micro nutrients nationally 
and by decile. The proportion of calories from various sources 
indicate, on average, a balanced diet40 in macronutrient terms across 
deciles.  On average, 57.8 percent of calories consumed are from 
carbohydrates, 24.0 percent are from fats and 11.8 percent are from 
protein sources.  The balance of diet remains well within the 
acceptable range regardless of income, except for the wealthiest 
decile where the proportion of calories from fats is at the upper limits 
of the acceptable range.  The wealthiest decile consumed 
approximately twice as many calories, proteins and carbohydrates as 
the poorest decile and nearly 4 times more fat.  

 

 

                                                            

38 Sampling weights are applied in the analysis of the survey data as well as in the 
demand system estimation. 

39 Given that the IHSES questionnaire collects data on household acquisition of 
food, the estimates produced using the IHSES data reflect Dietary Energy 
Acquisition (DEA), not Dietary Energy Consumption (DEC).  DEA reflects the 
upper bounds of the possible DEC, with DEC usually being less than DEA due to 
wastage and sharing of acquired food with visitors and others.  Without any further 
information on wastage or the sharing of food, and for ease of reference, this paper 
will consider kilocalories estimated from the data to reflect DEC. 

40 The FAO/WHO/UNU recommendations for a balanced diet proposes of 10-15 
percent of calories from protein, 15-30 percent from fats and 55-75 percent of 
carbohydrate sources (Sibrián et al., 2007).   
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Table 1: Macro and micronutrient consumption (per capita daily) 
nationally and by decile 

  

Dietary 
Energy  
(kc) 

Protein 
(g) 

Fat  
(g) 

Carbo-
hydrates 
(g) 

Iron  
(mg) 

Zinc 
(mg) 

Folate 
(m) 

Vit. A  
(IU) 

Vit. 
B12 
(mcg) 

Decile 1 2198 65.4 47.4 346.7 19.6 12.2 239.4 2533.5 0.9 
Decile 2 2493 75.5 57.4 382.2 22.1 13.9 309.2 3418.0 1.4 
Decile 3 2671 79.8 66.0 399.1 23.0 14.4 348.4 4225.9 1.6 
Decile 4 2800 82.8 71.3 413.8 23.6 14.9 376.8 4708.2 1.8 
Decile 5 3005 88.1 79.1 433.6 24.6 15.7 409.1 4935.1 2.0 
Decile 6 3168 93.4 87.6 452.5 25.9 16.5 443.1 5725.7 2.3 
Decile 7 3386 98.2 97.3 474.2 26.7 17.1 492.9 6230.3 2.5 
Decile 8 3720 107.3 110.4 505.5 28.9 18.6 538.7 7045.0 2.9 
Decile 9 3988 116.0 125.9 525.8 30.9 20.0 634.2 8323.7 3.5 
Decile 10 5122 149.2 170.9 655.1 37.1 25.1 789.6 11610.8 5.1 
National 2972 87.6 79.2 429.6 24.6 15.6 402.8 4999.8 2.0 

Source: Own calculation using IHSES 2012 

In terms of micronutrients, the average of 2mcg consumption of 
Vitamin B12 daily is considered grossly inadequate considering the 
estimated average requirement for the Iraqi population of 2.8 mcg 
daily, though this is consistent with previous results from 2011 for 
Iraq as 52 percent of the population were estimated to have 
inadequate access to Vitamin B12 (WFP & GOI, 2012).  This is 
explained by the relatively higher cost of animal products, the main 
source of Vitamin B12. The greatest disparity in micronutrient 
consumption is observed for Vitamins B12 which was consumed 4.6 
times more by the wealthiest decile than by the poorest.   
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Table 2: Contribution of food groups to nutrient consumption 
 

Cereals 
& 

Cereal 
Products

Vegetables 
& 

Vegetable 
Products 

Fruits & 
Fruit 

Products 

Oils 
& 

Fats 

Fish, 
Meat 

& 
Eggs

Milk & 
Dairy 

Product
s

Sugars 
& 

Syrups 
Misc. 

Calories 57% 7% 3% 12% 6% 3% 10% 2% 
Protein 58% 13% 1% 0% 21% 5% 1% 2% 
Fat 23% 1% 1% 47% 15% 7% 2% 4% 
Carbohydrates 70% 7% 4% 0% 0% 1% 16% 1% 
Iron 63% 17% 2% 0% 8% 3% 5% 3% 
Zinc 64% 13% 1% 0% 14% 4% 1% 2% 
Folate 31% 50% 5% 0% 5% 2% 0% 8% 
Vitamin A 1% 70% 11% 0% 5% 13% 0% 0% 
Vitamin B12 1% 0% 0% 0% 83% 15% 1% 0% 
Source: Own calculation using IHSES 2012 

The contribution of the food groups to nutrient consumption indicates 
that cereals and cereal products provide most of the calories, proteins, 
carbohydrates, iron and zinc consumed by Iraqi households.  
Vegetables are the main source of Vitamin A and Folate, while meat 
and eggs are the main source of vitamin B12.  

 

4.3.  Methodology 
 

The analysis of the impacts of food subsidy elimination requires 
estimates of food demand elasticities.  Given the context of Iraqi food 
subsidy regime, the choice of model specification and functional form 
is important.   

The fact that the PDS was initially designed as a rationing mechanism 
to cope with wartime food shortages, suggests the need for 
specification that explicitly addresses rationing and dual pricing 
regimes, such as that proposed by Wang and Kinsey (1994), which is 
a variation of the Deaton and Muellbauer’s Almost Ideal Demand 
System (AIDS) (1980), or Moschini and Rizzi’s (2007) Normalized 
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Quadratic Mixed Demand model, which was applied by Ramadan 
and Thomas (2011) in estimating Egyptian food demand parameters 
or more recently by the World Bank in Iraq (2014).   

A recent analysis by Krishnan et al. (2017), whose results were 
previously reported in a World Bank report on Iraq (2014), favored 
the Mixed Demand model for Iraq over the popular AIDS model 
based upon the nonlinearities introduced to the demand functions due 
to the individual ration quotas. However, empirical applications of the 
Mixed Demand model have dealt with corner solutions due to zero 
expenditure through aggregating the data by primary sampling unit 
and expenditure quantile, which entails a significant loss of detail 
(Ramadan & Thomas, 2011; Krishnan, Olivieri, & Ramadan, 2017).  

Crucially, the context in Iraq is such that the PDS can hardly be 
considered a rationing system.  Households are free to acquire any 
quantity desired for the same items included in the PDS food basket 
from commercial outlets; therefore, no strict rationing of quantities is 
effectively imposed.  In addition, there is significant variation in the 
supply of food through the PDS both spatially and temporally (UN & 
GOI, 2011) due to inefficient supply chain management, leading 
households across the income distribution to increasingly acquire 
food through commercial outlets (WFP & GOI, 2012).  The Iraqi 
PDS can thus be loosely characterized as a food consumption subsidy 
regime that allows Iraqi households to face reduced prices during the 
months when PDS food supplies reach the market.   

Nonetheless, valuing food commodities acquired through the PDS 
requires careful consideration.  To ensure the estimation of reliable 
food demand elasticities, this paper relies on the body of literature 
building upon the work of Neary and Roberts (1980) relating the 
properties of rationed demand to the properties of unrationed demand 
using virtual prices.  The virtual price of a good reflects the price 
level that results in the observed consumer demand as estimated in a 
free, unconstrained demand system.  Neary and Roberts show that the 
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derivative of rationed demand with regard to prices and income can 
be expressed in terms of the derivative of the corresponding 
unconstrained demand with regard to the same exogenous variables 
when evaluated at virtual prices.   

Following Neary and Roberts (1980), the expression of rationed 
demand in terms of unconstrained demand and virtual prices has been 
applied in the analysis of rent control and house rationing in Belgium 
(Bettendorf & Buyst, 1997; Fleissig & Whitney, 2014).  In Poland, 
consumer demand equations have also been estimated using virtual 
prices (Huffman & Johnson, 2004; Starzec & Gardes, 2014).  Fleissig 
& Whitney (2014) estimate a Rotterdam model using virtual prices to 
estimate demand elasticities for rationed food and non-food goods 
during the post Second World War period in the UK.  Similarly, 
Winkler (2015) estimates the Quadratic Almost Ideal Demand 
System (QUAIDS) using virtual prices to assess the impact of food 
price controls in Nazi Germany. 

The QUAIDS model (Banks, Blundell, & Lewbel, 1997) is often 
applied in modeling food demand in both developed and developing 
countries.  For example, QUAIDS has been applied in food demand 
system analysis in the USA (Lakkakula, Schmitz, & Ripplinger, 
2016), Germany (Winkler, 2015), Canada (Lambert, Larue, Yelou, & 
Criner, 2006), Switzerland (Abdulai, 2002) and Italy (Moro & 
Sckokai, 2000).  In addition, it has been applied in numerous 
published works in the context of developing countries.  Abdulai and 
Aubert  (2004) applied the QUAIDS model to estimate food demand 
in Tanzania and Fashogbon and Oni (2013) applied it in Nigeria.   

The QUAIDS has also been applied in contexts of developing 
countries with public food distribution schemes such as India (Anand, 
Kumar, & Tulin, 2016; Kumar, Kumar, Parappurathu, & Raju, 2011; 
Mittal, 2010) and Indonesia (Widarjono, 2012) where consumption of 
rationed food items were included at paid prices without additional 
treatment. Moreover, Ecker and Qaim (2011) applied QUAIDS in 
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Malawi, which is also a context where consumption subsidies exist.  
The Malawi and Indonesia examples are particularly relevant as they 
also estimate nutrient elasticities, and in the case of Malawi, analyze 
the impact of subsidy on nutrient intake.  Given the similarity in 
objectives, and the ability of the QUAIDS model to handle nonlinear 
demand, the research presented in this paper will follow the example 
set by Ecker and Qaim.  

By definition, virtual prices reflect the price level that result in the 
observed consumer demand for the PDS commodities.  Therefore, 
PDS food items are valued at their estimated virtual prices and 
included in an unconstrained QUAIDS model to yield “free” demand 
elasticities. 

 

Virtual prices 
 
To estimate virtual prices for food items acquired through the PDS, 
Moschini and Rizzi’s (2007) mixed demand model is applied.  This is 
particularly convenient as the formulation of the mixed demand 
model includes an explicit estimation of virtual prices for quantity 
constrained goods.  For the vector of commodities acquired at market 
prices with the price vector ࢖ and the vector of PDS commodities 
acquired at fixed quantities with the quantity vector ࢠ  and utility 
level	ݑ, Moschini and Rizzi define the mixed cost function as 

,݌)ெܥ  ,ݖ (ݑ ≡ ,݌)ܥ ,ݖ (ݑ − ∇௭݌)ܥ, ,ݖ (ݑ ∙  (1) ݖ

 

such that   
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,݌)ெܥ ,ݖ ܸெ(݌, ,ݖ ((ݕ ≡  (2) ݕ

 

where ݕ represents total consumption expenditure and ܸெ(݌, ,ݖ  is (ݕ
the mixed utility function.  To avoid disequilibrium in the model 
resulting from rationing in solving for the mixed utility function, ܸெ(݌, ,ݖ ,݌)௛ݍ PDS goods are valued at their virtual prices ,(ݕ ,ݖ  (ݑ
where ∇௭݌)ܥ, ,ݖ (ݑ = ,݌)௛ݍ− ,ݖ  (3) (ݑ

 

According to the normalized quadratic parameterization, the virtual 
price (ݍ௞) of the kth PDS commodity is specified as  

௞ݍ− = ൭෍ܽ௜݌௜௡
௜ୀଵ ൱ ௞ߤ

+ ቎൭෍ܽ௜݌௜௡
௜ୀଵ ൱ ௞ߛ + ൭෍ܽ௜݌௜௡

௜ୀଵ ൱൭෍ߛ௞௦ݖ௦௠
௦ୀଵ ൱

+ ቌ෍ߣ௝௞݌௝௡
௝ୀଵ ቍ቏ ∙ ܸெ 

 

(4) 

 

where ܸெis the mixed utility function specified as 
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ܸெ = ݕ − (෍ߜ௜݌௜௡
௜ୀଵ ) ൭෍ߚ௜݌௜௡

௜ୀଵ ൱ + 12∑ ൫∑ ௝௡௝ୀଵ݌௜௝ߚ ൯݌௜௡௜ୀଵ∑ ܽ௜݌௜௡௜ୀଵ +12 (෍ܽ௜݌௜௡
௜ୀଵ )(෍(෍ݖ௞ߛ௞௦ݖ௦௠

௞ୀଵ )௠
௦ୀଵ )൚  (5) 

 

and where ߛ௞,	ߣ௝௞,	ߛ௞௦, ߜ௜,	ߤ௞ and ߚ௜  are parameters to be estimated.  
The parameters ܽ௜  are set equal to average budget share of market 
only food commodities such that ∑ ܽ௜௡௜ୀଵ = 1.  For the purpose of 
estimation, Moschini and Rizzi express the mixed demand system in 
budget share terms where, for PDS commodities41, the budget share is 
expressed as ݓ௞ = ௞ݖ௞ݍ ⁄ݕ .  

 

To address the problem of zero consumption in the survey data, 
Shonkwiler and Yen’s (1999) two step procedure is applied where 
probit models are estimated in the first step, where the dependent 
variable (߱௞௧ ) is a binary variable equal to 1 if the tth household 
acquired the kth commodity during the reference period and 0 
otherwise, and where ࢚࢞ is a vector of household socio economic and 
demographic characteristics entered as independent variables.  The 
estimated probit parameters are used to produce the univariate 
standard probability density ߶(࢚࢞ᇱ ෝ߱௞௧)  and cumulative distribution Φ(࢚࢞ᇱ ෝ߱௞௧) functions of each household’s probability to acquire food 
within each of the food items.  These parameters are applied in the 

                                                            

41 The mixed demand model also includes a specification for the quantity of 
market goods (ݔ௜), which is not elaborated here as the main purpose is to estimate 
the virtual prices, as opposed to the complete parameters of the demand system.  
For more information, please refer to Moschini and Rizzi (2007). 
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estimation of the normalized quadratic mixed demand parameters 
using  ݓ௞∗ = Φ(࢚࢞ᇱ ෝ߱௞௧)ݓ௞ + ߮௞߶(࢚࢞ᇱ ෝ߱௞௧) (6) 

As is normal with the application of Shonkwiler and Yen’s two step 
procedure, the system is estimated with the full number of 
commodities included rather than dropping one equation at the 
estimation stage (Yen, Kan, & Su, 2002).   

Accordingly, virtual prices for the 4 commodities distributed through 
the PDS are estimated through a demand system with a total of 8 
items is estimated with four PDS food commodities (݇, ݏ = 1,… ,4) 
and four free market equivalents (݅, ݆ = 1,… ,4).  These are PDS rice, 
PDS wheat flour, PDS vegetable oil, PDS sugar, market rice, market 
wheat flour, market vegetable oil and market sugar42.  Virtual prices 
for food items acquired through the PDS estimated in (4) are 
presented in Table 3 below.  

Table 3: Official, Virtual and Market Prices of the PDS Food 
Basket 

 
Official Price 

(Dinar/kg) 
Virtual Price 

(Dinar/kg) 
Unit Values of Market 
Equivalent (Dinar/kg) 

Rice 10 65 1603 
Wheat Flour 6 93 895 
Vegetable Oil 6.67 11 2622 
Sugar 12 40 1417 
Source: Own calculation using IHSES 2012 

While significant differences are observed between virtual prices and 
official prices, these differences are generally smaller than the 

                                                            

42 The estimation of the system of equations is estimated using Stata’s NLSUR 
function evaluator program. The main mixed demand model outputs are 
presented in Appendix 4C. 
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difference observed between the virtual prices and the prices of free 
market equivalents. For example, the virtual price for rice is 6.5 times 
higher than the official price for rice, though this is approximately 25 
times less than the observed unit values for its free market 
equivalents.  Similarly, virtual price for wheat flour is 15.5 times 
higher than the official price for wheat flour, approximately 10 times 
less than the observed unit values for its free market equivalents.  The 
virtual price for vegetable oil is only 1.6 times the official price for 
vegetable oil acquired through the PDS, though nearly 240 times less 
than its free market equivalent.   The virtual price for sugar is 3.3 
times the official price for PDS sugar, which is approximately 35 
times less than its free market equivalent.   

Given that virtual prices reflect price levels that result in the observed 
consumer demand, the virtual prices in Table 3 confirm that the PDS 
subsidies distort upwards the consumption of the PDS goods, 
significantly for wheat flour, rice and sugar, and to a far greater 
extent for vegetable oil.  In the estimation of the food demand system 
for Iraq, PDS food commodities are valued at their virtual prices with 
budget shares and expenditure adjusted accordingly. 

 

Food Demand system specification 
 

Following the estimation of the virtual prices, the food demand 
system estimation proceeds assuming a three stage budgeting process 
whereby households first allocate expenditures between food and 
non-food groups, followed by allocations between 8 food groups in 
the second stage, which are further disaggregated into 42 subgroups 
in the third stage, with each group containing between 3 and 7 sub 
groups. The food groups are: (i) Cereals including cereal products 
such as bread, (ii) Vegetables & Pulses including vegetable products 
such as canned vegetables, (iii) Fruits including preserved fruits, (iv) 
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Oils & Fats, (v) Fish, Meat & Eggs, (vi) Milk & dairy products, (vii) 
Sugars & Syrups and (viii) Miscellaneous foods.  The composition of 
these groups is illustrated in Figure 1 below.  

 

Figure 1: Composition of food groups and subgroups

 

First Budgeting Stage: Working-Leser Model 
 

The parameters from the first budgeting stage are estimated using the 
Working-Leser model, specified as: 

௧ݓ = ଴ߙ + ଵߚ ln ௧ܲ + ଶߚ lnܯ௧ + ଶ(௧ܯ)ଷlnߚ +෍࢔ࢼત୲௡
ସ + ݁௧ (7) 
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Where ݓ௧ is the food budget share, ௜ܲ is the Stone price index43 for 
food prices paid by the tth household, ܯ௧  is total per capita 
consumption expenditures including both food and non-food items 
and તܜ  represents a vector of household characteristics – namely 
household size and locality type (urban/rural) – and ߚଵ through ߚ௡ are 
parameters to be estimated.  

Using the parameters from (7), expenditure (ߟ) and uncompensated 
own price elasticities44 (݁௜) are calculated as: 

ߟ = 1 + ൬ߚଶ + ෝݓ(ܯ)ଷlnߚ2 ൰ (8) 

and 

௙݁ = −1 + ൬ߚଵݓෝ ൰ (9) 

while, by the slutsky equation, the compensated own price elasticities 
can be calculated as ௙݁௖ = ௙݁ + ෝݓߟ . 

 

Second and Third Budgeting Stages – QUAIDS model 
 

The general specification of the QUAIDS model (Banks, Blundell, & 
Lewbel, 1997) applied in the second budgeting stage is: 

௜ݓ = ௜ߙ +෍ߛ௜௝௄
௝ୀଵ ln݌௝ + ௜ߚ ln ൜ ൠ(࢖)ܲ݉ + (࢖)௜ܾߣ ൤ln ൜  ൠ൨ଶ (10)(࢖)ܲ݉

                                                            

43 ௜ܲ = ∑ ௜௜ݓ ln	(݌௜) 
44 The subscript denoting the tth household is dropped for elasticities here and 
elsewhere in the paper as elasticities are estimated at sample means. 
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Where, ݓ௜ is the budget share if the ith food group, ݌௝ is the price if 
the jth food group, including PDS commodities valued at virtual 
prices as defined in (4), ݉ is total expenditure on items in the demand 
system and ࢖ is the vector of all prices. And where, ܾ(࢖) is the Cobb-
Douglas price aggregator defined as: 

(࢖)ܾ ≡ ෑ݌௜ఉ೔௄
௜ୀଵ  (11) 

and the price index lnܲ(࢖) is defined as: 

lnܲ(࢖) ≡ ଴ߙ +෍ߙ௜ln݌௜ା 12෍෍ ௝௄௜ୀ௝݌௜ln݌௜௝lnߛ
௄
௜ୀଵ

௄
௜ୀଵ  (12) 

where ߙ଴ is set at 2.4 – which is just below the average ln(݉) for the 
poorest decile following Deaton and Muellbauer’s suggestion (1980).  
The model allows the imposition of symmetry and homogeneity 
constraints such that ∑ ௜ݓ = 1௜ , ∑ ௜ߙ = 1௄௜ୀଵ , ∑ ௜ߚ = 0௄௜ୀଵ , ∑ ௜ߣ =௄௜ୀଵ0, ∑ ௜௝ߛ = 0௄௜ୀଵ 	∀	݆, ∑ ௜௝ߛ = 0௄௝ୀଵ 	∀	݆ and ߛ௜௝	ୀ	ߛ௝௜. 
 

The QUAIDS model specified in (10) is adapted to account for 
demographic variables (household size and locality types) as well as 
censoring of the data due to non-acquisition of specific food items 
during the survey reference period.   

To account for demographics based demand shifts, this paper follows 
the demographic scaling approach proposed by Ray (1983) and 
operationalized by Poi (2012).  This approach scales ܾ(࢖)  by a 
function ܿ(࢖,  which is defined as (ࢠ

,࢖)ܿ (ࢠ =ෑ݌௝఍ണࢠሖ௄
௝ୀଵ  (13) 
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where ࢠ is the vector of demographic variables and ߞ is a k x i matrix 
of parameters to be estimated to the kth demographic variable and ith 
good.  In addition, total expenditure ݉ is scaled by the linear function ഥ݉଴(ࢠ), specified as ഥ݉଴(ࢠ) = 1 +  (14) ࢠ′࣋

where ࣋  is a 1 x k matrix of estimated parameters to the kth 
demographic variable.  As in the first budgeting stage Working Leser 
model, the second and third stage models include household size and 
locality type (urban/rural), with the exception of the third stage 
models for vegetables and fruits, which were also augmented by 
dummy variables for three out of the four quarters of the year to 
account for seasonality. 

Censoring due to zero acquisition of specific food items in the survey 
data is addressed using Shonkwiler and Yen’s (1999) two step 
procedure as described in (6). This treatment has been applied within 
the framework of the QUAIDS model by Ecker and Qaim (2011) and 
Lambert et al (2006).   Accordingly, the final model is specified as  

∗௜ݓ = Φ(࢚࢞ᇱ ෝ߱௜௧) ቎ߙ௜ +෍ߛ௜௝௄
௝ୀଵ ln݌௝ + ௜ߚ) + (ࢠ′ࣀ ln ൜ ݉ഥ݉଴(ࢠ)ܲ(࢖)ൠ

+ ,࢖)ܿ(࢖)௜ܾߣ (ࢠ ൤ln ൜ ݉ഥ݉଴(ࢠ)ܲ(࢖)ൠ൨ଶ቏ + ߮௜߶(࢚࢞ᇱ ෝ߱௜௧) (15) 

where ߙ௜, ߛ௜௝, ߚ௜, ߣ௜,	ߞ௜,	ߩ௞ and ߮௜ are parameters to be estimated.  It 
has been shown that with this treatment of censoring in the data, the 
system of equations should be estimated using the full set of 
equations rather than the usual approach of dropping one equation 
and estimating its parameters through the adding up and homogeneity 
constraints (Yen, Kan, & Su, 2002).  Therefore, the estimation of the 
system of equations is applied for all equations simultaneously, while 



 120

maintaining homogeneity and symmetry constraints ( ∑ ௜௝ߛ =௄௜ୀଵ0	∀	݆, ∑ ௜௝ߛ = 0௄௝ୀଵ ∑ ௝௜ andߛ	ୀ	௜௝ߛ ,݆	∀	 ௜ߞ = 0௄௜ୀଵ ). 

 

Following Poi (2012) and Ecker & Qaim (2011) in their accounting 
for demographic scaling and censoring respectively, the conditional 
expenditure elasticity for the ith food group or subgroup ( ௜ߝ ) is 
calculated as ߝ௜ = 1 +  ௜∗ (16)ݓ௜ߤ

where ߤ௜  is the derivative of (15) with respect to ln(m) and is 
calculated as 

௜ߤ = Φ(࢚࢞ᇱ ෝ߱௜௧) ൬ߚ௜ + ࢠ′ࣀ + ,࢖)ܿ(݌)௜ܾߣ2 (ࢠ ln ൤ (݌)ܽ݉ ഥ݉଴(ࢠ)൨൰ (17) 

The conditional uncompensated price elasticities (ߝ௜௝) are calculated 
as ߝ௜௝ = ∗௜ݓ௜௝ߤ −  ௜௝ (18)ߜ

where ߜ௜௝ is the Kronecker delta taking the value 1 when ݅ = ݆ and 0 
otherwise and ߤ௜௝  is the derivative of (15) with respect to ݌௝ , 
calculated as 

௜௝ߤ = Φ(࢚࢞ᇱ ෝ߱௜௧) ቌߛ௜௝ − ௜ߤ ∗ ቌߙ௜ +෍ߛ௜௝௄
௝ୀଵ ln݌௝ቍ

− ௝ߚ)௜ߣ + ,࢖)ܿ(݌)ܾ(ࢠ′ࣀ (ࢠ ln ൤ (݌)ܽ݉ ഥ݉଴(ࢠ)൨ଶቍ		 
(19) 
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With the conditional expenditure and uncompensated price elasticities 
at hand, conditional compensated price elasticities are calculated as ߝ௜௝௖ = ∗௜ݓ௜௝ߤ +  ௝∗ (20)ݓ௜ߝ

Finally, Edgerton’s (1997) approach to produce unconditional 
elasticities in a multi stage budgeting system is applied such that the 
unconditional expenditure ( ௜ܧ ), compensated ( ௜௝௖ܧ ) and 
uncompensated price elasticities (ܧ௜௝ ) for the second stage food 
groups are calculated as ܧ௜ = ௜ߝߟ  (21) 

and  ܧ௜௝௖ = ௜௝௖ߝ௙௡ߜ + ௝ݓ௜ߝ ௙݁௖ (22) 

and  ܧ௜௝ = ௜௝ߝ௙௡ߜ + ௙௡ߜ]௝ݓ௜ߝ + ݁௙] (23) 

 

where ߜ௙௡ is Kronecker’s delta, which, in this context, takes only the 
value 1 as the both the first and second budgeting stages models 
demand for food only.  This is extended to the third stage where the 
unconditional expenditure (ܧ෨௜ ) and unconditional uncompensated 
price elasticities (ܧ෨௜௝ ) for the ith within food group ܽ  and the jth 
subgroup within food group ܾ are calculated as ܧ෨௜ =  ௜ (24)ܧ௜ߝ

and  ܧ෨௜௝ = ௜௝௖[௔]ߝ௔௕ߜ +  (25) [௕][௔]ܧ௜[௔]ߝ௝[௕]ݓ
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where ߜ௔௕ is Kronecker’s delta taking the value of 1 for within group 
elasticities and zero otherwise.  By Eq. 25, between group cross price 
elasticities (i.e. where ܽ ≠ ܾ ) are estimated through expenditure 
effects. 

 

Nutrient Elasticities 
 
The estimation of nutrient expenditure and price elasticities applied 
here follows the approach proposed by Huang (1996), also applied by 
Widarjono (2012) and Zheng and Henneberry (2012).  In this 
approach, the kth nutrient price elasticity ൫ߨ௞௝൯  represents the 
nutrient-share weighted average of all own and cross price elasticities 
with respect to jth food price.  Similarly, the kth nutrient expenditure 
elasticity (ߩ௞) is the nutrient-share weighted average of expenditure 
elasticities.  Using the previously specified elasticities, the kth nutrient 
price and expenditure elasticities are specified as   ߨ௞௝ =෍ܧ௜௝௜ ܽ௞௜ݍ௜/Φ௞ (26) 

and ߩ௞ =෍ܧ௜௜ ܽ௞௜ݍ௜/Φ௞ (27) 

where ܽ௞௜ݍ௜ is the kth nutrient acquired from the ith food and Φ௞ is 
the total kth nutrient acquired from all foods in the demand system.  
For subgroups nutrient elasticities, ܧ௜  and ܧ௜௝  are replaced with ܧ෨௜ 
and ܧ෨௜௝.  The nutrients considered in this study are calories, protein, 
carbohydrates, fats, iron, zinc, folate, vitamin A and vitamin B12. 
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4.4.  Results: Food and Nutrient Demand Elasticities in Iraq 
 
Expenditure and price elasticity of demand for food, estimated 
according to the methods described in Section 3.3, are presented and 
discussed below, including the results from the first, second and third 
budgeting stages.  Furthermore, elasticities of demand for nine 
essential macro and micronutrients are presented and discussed. 
Where possible, implications of estimated demand elasticities on the 
expected consumption responses to the elimination of PDS food 
subsidies are discussed.    

 

First Budgeting Stage Food Demand Elasticities 

The parameters of the first-stage Working-Leser model is estimated 
by Ordinary Least Squares regression45 according to Eq. 7. These 
parameters are applied in estimating overall expenditure and price 
elasticities for food as set out in Eqs. 8 and 9. These are presented and 
discussed below. 

  

                                                            

45 Main model outputs are presented in Appendix 4A 



 124

Table 4: First stage food expenditure and price elasticities∗ 
  Expenditure  

Elasticity (ߟ) 
Uncompensated 

own-price elasticity ( ௙݁) 

Compensated 
own-price 

elasticity ( ௙݁௖) 
Decile 1 0.825 -0.759 -0.303 
Decile 2 0.813 -0.741 -0.267 
Decile 3 0.806 -0.732 -0.250 
Decile 4 0.799 -0.723 -0.234 
Decile 5 0.792 -0.713 -0.218 
Decile 6 0.786 -0.705 -0.206 
Decile 7 0.781 -0.698 -0.195 
Decile 8 0.774 -0.689 -0.182 
Decile 9 0.763 -0.673 -0.161 
Decile 10 0.737 -0.638 -0.120 
National 0.790 -0.711 -0.215 
Source: Own calculation using IHSES 2012.  * All elasticities are significant at the 
0.01 level. 

Table 4 lists the expenditure and price elasticity for food demand 
national and for each decile.  The national average expenditure 
elasticity for food overall is 0.79 and the uncompensated own price 
elasticity is -0.711.  This means that a 1 percent increase in total 
consumption expenditure increases demand for food by 0.79 percent 
while a 1 percent increase in the price of food reduces demand for 
food by 0.711 percent.  

All elasticities of demand for food are decreasing in income, 
confirming the often made assertion that the poorest members of 
society are most affected by food price increases.  However, with 
expenditure elasticities being highest for the poorest members of Iraqi 
society, an increase in income or expenditure will result in higher 
gains in food consumption for members of the poorest decile than for 
wealthier Iraqis. 

As evident in Table 5, the expenditure elasticity produced by the 
Working-Leser model applied in this paper is similar to those 
estimated using aggregate data from the International Comparison 
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Program (ICP) and reported by Gao (2011) and Muhammed et al. 
(2011) at 0.80 and 0.779 respectively.   

 
Table 5: Reported Expenditure and Price elasticities for Iraq 

Source Expenditure 
Elasticity (ߟ) 

Uncompensated 
own-price elasticity 

( ௙݁) 

Compensated 
own-price 

elasticity ( ௙݁௖) 
Gao (2011) 0.80 −0.62 −0.34 
Muhammad et al. 
(2011)* 0.779 -0.734 -0.354 

* Estimates by Muhammad et al. (2011) are for Food, beverages, & tobacco 

 
The compensated price elasticity estimated by the Working-Leser 
model applied in this paper is lower than the other estimates whereas 
uncompensated price elasticities estimated in this paper (-0.711) is 
similar to that estimated by Muhammad et al. (-0.734) and higher 
than that estimated by Gao (-0.62).  It should be noted that 
comparability between the elasticities estimated in this report and 
those reported by Gao and Muhammad et al. is somewhat limited by 
differences in methods.  Gao reports Slutsky and Cournot elasticities, 
which are presented here as compensated and uncompensated 
respectively, while Muhammad et al. reports Frisch and Cournot 
elasticities, which are presented here as compensated and 
uncompensated respectively.  Although the reported uncompensated 
elasticities are comparable in method and interpretation, there are 
some differences in the compensated elasticities.  The Frisch 
compensated elasticity, reported by Muhammad et al., compensates 
consumers following a price change by holding marginal utility of 
income constant and the Slutsky compensated elasticity, reported by 
Gao, compensates consumers following a price change by holding 
real income constant (Regmi & Seale, 2010).  In contrast, the 
Hicksian compensated elasticity, estimated in this paper, compensates 
consumers following a price change by holding utility constant.   
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Second Budgeting Stage Food Demand Elasticities 

The system of nonlinear equations constituting the second-stage 
QUAIDS model is estimated system of equations by iterative feasible 
generalized nonlinear least squares 46 .  Given the treatment for 
censoring in the data, as specified in Eqs. 6 and 15, the full system is 
estimated without enforcing additivity constraints as recommended 
by Yen et al. (2002).  Accordingly, the system includes 8 equations, 
estimating a total of 76 parameters.  Following Deaton and 
Muellbauer’s recommendation (1980),  the ࢻ૙ parameter, see Eq. 12, 
is set to an arbitrary low value, which in this paper is set equal to 2.4, 
which is just below the average (࢓)ܖܔ for the poorest decile.  The 
parameters estimated through the system of equations are presented in 
Appendix 4B, where it can be seen that the quadratic coefficients (࢏ࣅ) 
are significant for all but two food groups – Fish, Meat & Eggs  and 
Miscellaneous Foods. 
 

Table 6 presents the unconditional price and expenditure demand 
elasticity matrix for the eight food groups, estimated at sample 
means.  Own price elasticities are indicated in bold text on the 
diagonal and cross price elasticities are off diagonal.  Expenditure 
elasticities are listed in the last column.   

  

                                                            

46 Estimation was performed in Stata 13.1 using the function evaluator program 
version of the built-in non-linear seemingly unrelated regression (nlsur) command. 
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Table 6: Stage 2 - Unconditional Expenditure (۳ܑ) and 
Uncompensated Price Elasticities (۳ܑܒ) 
 

Price Elasticities 

Expend. 
Elasticity 

Group 1: 
Cereals & 

Cereal 
Products 

Group 2: 
Vegetables 
& Pulses 

Group 3: 
Fruits & 

Fruit 
Products 

Group 4: 
Oils & Fats

Group 5: 
Fish, Meat 

& Eggs 

Group 6: 
Milk & 
Dairy 

Products 

Group 7: 
Sugars & 
Syrups 

Group 8: 
Misc. 
Foods 

Group 1 -0.652** -0.139** 0.044** 0.016** 0.075** 0.032** 0.017** 0.023** 0.647** 
Group 2 -0.045** -0.686** 0.026** 0.008** -0.001 0.035** 0.006** 0.031** 0.694** 
Group 3 0.056** 0.000 -0.900** 0.011** 0.105** -0.019** 0.014** -0.028** 0.858** 
Group 4 0.159** -0.124** 0.043** -0.736** 0.071 -0.051** -0.021* -0.026** 0.758** 
Group 5 0.015** -0.061** 0.034** 0.005** -0.786** -0.011** 0.013** -0.006** 0.890** 
Group 6 0.058** 0.034** 0.001 0.012** -0.001 -0.881** 0.013** -0.002 0.860** 
Group 7 0.099** -0.092** 0.038** -0.011* 0.119** -0.024* -0.808** -0.017** 0.773** 
Group 8 0.112** 0.094** -0.032** 0.019** 0.004 -0.02* 0.017** -0.931** 0.828** 
Source: Own calculation using IHSES 2012. The elasticities represent the change in 
the demand for [row] given the change in the price of [column].  Statistical 
significance calculated using standard errors estimated by the delta method.  ** = 
99%; * = 95% 

As evident in Table 6, all 8 food groups are neither price nor 
expenditure elastic.  Expenditure elasticities estimated in this paper 
are generally higher than those reported by Muhammad et al. (2011).  
Using data from the International Comparison Program (ICP), 
Muhammad et al. estimate a single model for 114 countries and 
produce point estimates for individual countries.  They estimate an 
unconditional expenditure elasticity of 0.519 for Cereals, 0.771 for 
Meats, 0.653 for Fish, 0.798 for Dairy, 0.615 for Fruits and 
Vegetables combined and 1.268 for “other food”. 

Considering the sign of cross price elasticities allows the 
identification of substitutes and complements reflecting the 
preferences of the average Iraqi household.  Negative uncompensated 
cross price elasticities represent gross complements and positive 
uncompensated cross price elasticities represent gross substitutes.  
For example, all food groups except vegetables are gross substitutes 
to Cereals & Cereal Products while the Vegetables and Pulses food 
group are gross complements to Cereals & Cereal Products.  
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Similarly, all food groups except Cereals & Cereal Products are gross 
substitutes to the Vegetables and Pulses food group. 

Limited asymmetry in the unconditional cross price elasticities can be 
observed.  For example, the unconditional elasticities suggest that the 
Vegetables and Pulses food group is a gross substitute for the Oils 
and Fats food group while the latter is a gross complement to the 
former.  This, however, is a feature of the unconditional 
uncompensated elasticities while the matrix of conditional 
compensated elasticities is symmetric.  While symmetry is imposed 
in the estimation of the second and third stages of the demand system, 
which produce the conditional elasticities, Edgerton’s approach – 
applied in the present paper to estimate unconditional elasticities – 
does not necessarily maintain symmetry in the matrix of 
unconditional elasticities (Edgerton, 1997). 

Generally, food groups that contain PDS food items (Cereals & 
Cereal Products, Oils & Fats and Sugars & Syrups) possess 
substitutes among the remaining food groups.  Accordingly, in the 
context of PDS reform, the negative own price elasticities for the 
PDS food groups and the positive off-diagonal cross price 
elasticities 47  implies that households will generally be able to 
compensate for the loss of PDS subsidies by increasing consumption 
of other food groups.   

Third Budgeting Stage Food Demand Elasticities 

As with the second budgeting stage, the third budgeting stage 
QUAIDS model accounts for censoring in the data and applies 
demographic scaling to account for household size and location of 
residence and – for vegetables and fruits – seasonality.  Eight separate 
models, fitted as specified in Eq. (15), range from 3 to 7 subgroups 

                                                            

47 Looking down the column of the PDS food groups 
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(as described in Figure 1) are computed simultaneously for all 
subgroups without enforcing additivity constraints as recommended 
by Yen et al. (2002).  Accordingly, the third stage system of 
equations includes a total of 42 subgroups within the 8 food groups, 
estimating a total of 389 parameters.  The ࢻ૙ parameter for each of 
the eight models is set equal to the 25th percentile of the log-
transformed total expenditure on food within each food group. The 
main model results are presented in Appendix 4B.  Table 7 lists own 
price and expenditure elasticity for the 42 subgroups included in the 
stage 3 model while the complete matrix of expenditure and own and 
cross price elasticities can be viewed in Appendix 4D.   
The subgroup elasticities listed in Table 7 reveal additional details on 
Iraq consumer preferences over food commodities and differences 
across the wealth distribution. In comparison with the overall 
expenditure elasticity of demand for food (Table 4) which is 
generally decreasing in total expenditure, the trend in expenditure 
elasticity of demand for food groups and subgroups reflects varying 
preferences across expenditure deciles. Expenditure elasticities for 
the Cereals food group is lower for the poorest decile compared with 
the wealthiest decile.  The same is true for the Oils and Fats and the 
Sugars and Syrups food groups.  Noting that these three food groups 
contain PDS food items, this trend reflects the fact that the food items 
contained within these food groups are greater necessities for the 
poorer segments of Iraqi society.  In contrast, expenditure elasticities 
for the remaining food groups are generally flat or decreasing in total 
expenditure. 

It can also be observed that, for some food groups, the population 
mean expenditure elasticity falls outside the range set by the 
elasticities for the poorest and wealthiest deciles.  For example, the 
population mean expenditure elasticity for Fruits is lower than both 
elasticities for the poorest and wealthiest deciles.  This is a reflection 
of a pronounced non-linear U-shaped curve where the expenditure 
elasticities for Fruits are lower for the middle deciles than those at the 
extremes of the total expenditure distribution.   



 130

In addition, it is apparent from the subgroup level elasticities that – on 
average – PDS Rice and commercial Wheat Flour are considered 
inferior goods (ܧ෨௜<0) as the negative expenditure elasticities for these 
two subgroups indicate decreasing desirability as total expenditure 
increases.   

 
Table 7: Unconditional Expenditure and Uncompensated own-
price elasticities of food demand at population means and for the 
poorest and richest deciles  

 Expenditure Elasticities  Own Price Elasticities 

Mean Poorest Richest Mean Poorest Richest 
Cereals  0.647**  0.287**  0.759** -0.652** -0.375** -0.503** 

PDS Rice -0.272** -0.02 -0.515**  0.454** -0.363** 1.033** 
Commercial 
Rice 0.847** 0.402** 0.950** -1.198** -2.108** -0.995** 
PDS Wheat 
Flour 0.276** 0.173** 0.024 -0.312** 0.120 -0.588** 
Commercial 
Wheat Flour -0.513** -0.434** 0.213** -1.033** -0.344 -1.197** 
Bread & Buns 0.793** 0.332** 0.939** -1.218** -0.863** -0.849** 
Other Baked 
Goods 0.78** 0.360** 0.895** -0.655** -0.311* -0.831** 
Other Cereals & 
Cereal Products 1.208** 0.659** 1.222** -0.787** -0.716** -0.980** 

Vegetables & 
Pulses 0.858** 0.855** 0.515** -0.686** -0.826** -0.758** 

Tomatoes 0.690** 0.822** 0.514** -0.929** -0.653** -2.159** 
Eggplant 0.673** 0.848** 0.497** -0.469** -0.622**  0.136 
Potato 0.679** 0.842** 0.500** -0.698** -0.698** -0.734** 
Onion 0.665** 0.829** 0.499** -0.502** -0.656**  0.067 
Cucumber 0.666** 0.836** 0.499** -0.574** -0.793**  0.219 
Pulses 0.650** 0.779** 0.496** -0.862** -0.842** -0.999** 
Other 
Vegetables & 
Veg. Products 0.728** 0.906** 0.536** -0.640** -0.760** -0.457** 

Fruits 0.758** 0.835** 0.836** -0.900** -0.848** -0.862** 
Orange 0.670** 0.669** 0.644** -0.960** -0.760** -1.211** 
Apple 0.817** 0.795** 0.797** -0.311** -0.622**  0.091 
Water melon 0.960** 0.944** 0.933** -0.816** -0.855** -0.740** 
Banana 0.869** 0.831** 0.861** -0.307** -0.794**  0.207 
Other Fresh 
Fruit 0.952** 0.923** 0.932** -1.357** -1.101** -1.681** 
Other Processed 
Fruit 0.700** 0.715** 0.645** -1.660** -1.245** -2.216** 
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Oils & Fats 0.890** 0.695** 0.766** -0.736** -0.486** -0.364** 
PDS Vegetable 
Oil 0.473** 0.473** 0.460** -0.664** -0.619** -0.498** 
Commercial 
Vegetable Oil 1.128** 1.161** 1.062** 0.393** 2.784** -0.260** 
Other Fats & 
Oils 1.242** 1.491** 1.114** -2.223** -5.469** -1.249** 

Fish, Meat & 
Eggs 0.860** 0.946** 0.820** -0.786** -0.798** -0.752** 

Mutton 1.318** 1.320** 1.216** -0.832** -0.786** -0.865** 
Beef 1.038** 1.147** 0.937** -0.998** -1.016** -0.991** 
Chicken 0.780** 0.888** 0.661** -0.885** -0.920** -0.856** 
Other Meats 
and Offal 0.710** 0.855** 0.575** -0.939** -1.154** -0.909** 
Fish & Seafood 0.813** 0.910** 0.726** -0.949** -0.795** -0.971** 
Eggs 0.847** 0.830** 0.886** -0.903** -0.924** -0.890** 

Milk & Dairy 
Products 0.860** 0.966** 0.760** -0.881** -0.959** -1.036** 

Milk 1.063** 1.327** 0.874** -0.940** -0.950** -0.899** 
Infant Formula 1.162** 1.377** 0.976** -0.983** -0.960** -1.024** 
Yogurt 0.871** 0.984** 0.775** -0.774** -0.853** -0.779** 
Cheese 0.658** 0.757** 0.581** -0.868** -0.900** -0.913** 
Other Dairy 
Products 0.971** 1.025** 0.886** -0.880** -0.845** -1.007** 

Sugars & Syrups 0.773** 0.643** 0.810** -0.808** -0.623** -0.555** 
PDS Sugar 0.160** 0.201** 0.225** -0.683** -0.820** -0.591** 
Commercial 
Sugar 1.228** 1.716** 1.101** -1.272** -4.220** -0.908** 
Other Sugars & 
Syrups 1.094** 1.017** 1.086** -0.312** 1.276** -0.532** 

Miscellaneous 
Foods 0.828** 0.843** 0.783** -0.931** -0.977** -1.054** 
Seeds and Nuts 0.889** 0.972** 0.771** -4.744** -7.597** -2.491** 
Spices 0.730** 0.705** 0.741** -2.065** -2.487** -1.495** 
Condiments 0.875** 0.946** 0.752** 2.427** 4.205** 0.451** 
Beverages 0.878** 0.902** 0.819** -1.217*** -0.690** -1.307** 
Other 
Miscellaneous 0.867** 0.964** 0.756** 2.849** 3.168** 1.318** 
Source: Own calculation using IHSES 2012.  Statistical significance calculated 
using standard errors estimated by the delta method.  ** = 99%; * = 95% 

 

For the poorest decile, the expenditure elasticity for PDS Rice (-0.02) 
is small and not statistically significant, thus indicating that PDS Rice 
is a necessity for this group.  However, for all other deciles, this 
elasticity is negative and statistically significant, confirming the 
inferior status of PDS Rice.  Commercial Wheat Flour is also found 
to be an inferior good, not only on average, but also for all deciles – 
save for the wealthiest decile where it is considered a normal good. 
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Most of the remaining commodities are normal goods (0<ܧ෨௜<1) and a 
minority are considered superior goods (ܧ෨௜>1).  Within the Oils and 
Fats food group, the Commercial Vegetable Oil and Other Fats and 
Oils subgroups are considered superior goods across all deciles 
whereas the Vegetable Oil subgroup is a normal good for all deciles.  
The same pattern is observed for the subgroups within the Sugars and 
Syrups food group where the commercial items are superior and the 
PDS item is a normal good.  None of the subgroups within both the 
Vegetables and Pulses food group and the Fruits food group are 
superior goods while Mutton, Beef, Milk and Infant Formula are 
considered superior goods on average and at least for some of the 
deciles. 

Table 7 also lists own-price elasticities for all food groups and 
subgroups presented at means for the entire population and for the 
poorest and wealthiest deciles.  Demand for all food groups is 
decreasing in prices and inelastic (0 >ܧ௜௝> -1), except for wealthiest 
decile where the own price elasticity for Milk and Dairy Products and 
for Miscellaneous Foods are elastic  (-1.036 and -1.054 respectively).  
Interestingly, a few positive price elasticities are listed for individual 
subgroups.  For example, the population mean price elasticity for 
PDS Rice is estimated at 0.454, which when considered together with 
the negative expenditure elasticity confirm the presence of Giffen 
behavior in relation to PDS Rice.  A Giffen good, which is an inferior 
good with a positively sloping demand curve in relation to its own 
price, is generally recognized as a plausible exception to the Law of 
Demand though is very rare to observe in empirical settings (Read, 
2013).   

While the typical example of a Giffen good is Potato during the 1845 
Irish Famine (Read, 2013) efforts to find more contemporary reported 
examples of Giffen goods in published empirical works produce very 
little evidence.  Nonetheless, one example of such evidence is 
reported by Jensen and Miller (2008) who detected Giffen behavior in 
relation to consumption of rice among urban poor households in 
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Hunan and Gansu Provinces in China48.  In addition, Ecker and Matin 
(2011) reported negative expenditure and positive own price 
elasticities for Cassava in rural Malawi, although the authors did not 
explicitly identify the elasticities as a reflection of Giffen behavior 
and only noted Cassava to be an inferior good in rural areas.   

The experimental results from Jensen and Miller (2008) is worthy of 
additional notice in this context as their experimental design sought to 
specifically subsidize purchases of primary dietary staples of urban 
poor households in China – subsidizing the consumption of rice in 
Hunan Province and the consumption of wheat in Gansu Province.  
They identify Giffen behavior in relation to the price of rice though 
not for the poorest or the wealthiest participants.  They also fail to 
detect Giffen behavior in relation to the price of wheat, claiming that 
sufficient wheat-based substitution opportunities (such as wheat 
based noodles) mitigated the need to engage in Giffen behavior.   

Some similarities can be found with the results presented in Table 7.  
For example, Giffen behavior is observed for rice, though not for the 
poorest decile.  In addition, Giffen behavior is not detected for wheat 
flour, whether it is PDS wheat flour or commercial wheat flour.  
While the own price elasticity for PDS wheat flour is positive, it is 
also not statistically significant.  This echoes Jensen and Miller’s 
results for wheat flour, particularly since we also observe substantial 
wheat based substitutes such as Commercial Wheat Flour, Bread and 
Buns and Other Baked Goods with positive cross price elasticities of 
0.688, 0.299 and 0.559 respectively49. 

The findings in this paper in relation to demand for PDS rise also 
reflect similar findings by Jensen and Miller (2008), particularly the 
fact that Giffen behavior is not observed among the poorest.  

                                                            

48 It should be noted however that Jensen and Miller’s (2008) reported results are 
estimated using data collected in an experiment designed to experiment explore 
the responses of poor households in China to changes in the prices of staple food. 

49 Cross price elasticities are listed in the full matrix of elasticities in Appendix 4 
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In their paper, Jensen and Miller specify factors that influence Giffen 
behavior: That the consumers be impoverished, but not too 
impoverished, and that they rely heavily on a staple good with limited 
substitution possibilities.  In their research, they identify an inverted-
U shaped demand curve with normal demand among the poorest and 
wealthiest and Giffen behavior for the intermediate group.  This is 
partially confirmed by the results in this paper, as we estimate the 
own price demand elasticity for PDS rice among the poorest decile is         
-0.363, rising to 0.009 among the second poorest decile, 0.158 among 
the third poorest decile and so on, reaching 1.033 among the 
wealthiest decile.  The main difference being that Giffen behavior is 
also observed among the wealthiest decile.  This may be attributed to 
differences in the context, as Jensen and Miller’s experiment spanned 
a period of only 5 months whereas the PDS has been ongoing for over 
2 decades and is a major source of food, even among the wealthiest 
Iraqis.  The PDS provides 21 percent of the total calories consumed in 
the wealthiest decile (WFP & GOI, 2012).  

Overall, the listed own price elasticities indicate substantial price 
responsiveness of demand for subgroups.  Price elastic subgroups 
include Commercial Rice, Wheat Flour and Sugar, Breads and Buns 
and Other Baked Goods, Other Fresh and Processed Fruits and all 
subgroups within the Miscellaneous Foods group.  Listed in Table 7 
are also a few subgroups with positive elasticities other than PDS 
Rice, including Commercial Vegetable Oil, Condiments and Other 
Miscellaneous foods.  While also an exception to the Law of 
Demand, empirical examples of positive own price elasticities can be 
found in the empirical literature such as Ulubasoglu et al. 
(Ulubasoglu, Mallick, Wadud, Hone, & Haszler, 2015) who estimate 
a positive price elasticity for sugar and jam in Australia and Bergtold 
et al. (Bergtold, Akobundu, & Peterson, 2004) who estimate a 
positive price elasticity for sauces and marinades in the United States. 

A positive price elasticity for superior goods describes another known 
exception to the Law of Demand, namely the Veblen effect where 
consumers demand more of a good with an increase in price as an 
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expression of wealth status.  However, it is extremely unlikely that 
this is the case for Commercial Vegetable despite the estimated 
expenditure elasticity of 1.128 and an own price elasticity of 0.393.  
One plausible explanation could be that temporary supply disruptions 
of PDS Vegetable Oil lead to a simultaneous increase in the price of, 
and demand for, Commercial Vegetable Oil – manifesting in a 
positive price elasticity.  

Unfortunately, there are no published Marshallian elasticities for Iraq 
at the level of food subgroup or commodity to compare and verify the 
estimated elasticities listed in Table 7.  The mixed demand elasticities 
estimated by Krishnan, Olivieri and Ramadan (2017) are not 
comparable, partially due to the fact that mixed Marshallian 
elasticities for the rationed goods are not directly comparable to the 
typical Marshallian elasticities (Moschini & Rizzi, 2007; Moschini & 
Vissa, 1993) and also due to the fact that the free market commodity 
groups included in the model estimated by Krishnan et al. differ from 
most of the commodity groups considered in this paper.   

However, given the similarity in the commercial rice commodity 
group included in the model estimated by Krishnan et al. (2017) and 
ours50, a rough and partial check can be performed for rice by relying 
on our cross price elasticity of demand for Commercial Rice in 
relation to the price of PDS Rice as well as on the published Mixed 
Demand Elasticities of free market goods with respect to PDS 
quantity supply51. 

By assuming that virtual prices of PDS Rice would rise to the level of 
observed market prices 52  for Commercial Rice following the 
                                                            

50 The Only difference being that their commercial rice group includes ground rice 
whereas ours does not. 
51 Due to differences in the presentation of elasticities, we build the comparison 
using elasticities for the poorest quintile in rural areas published in Krishnan et al. 
(2017) with our elasticities and prices for the poorest decile. 
52 Unit Values estimated directly form the IHSES 2012 survey data. 
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elimination of PDS subsidies, our elasticities estimate an 8.33 percent 
reduction in consumption of Commercial Rice.  In comparison, the 
published mixed demand elasticities estimate an 8.50 percent 
reduction in consumption of Commercial Rice following a 100 
percent reduction in the supply of rice through the PDS.   

These are clearly partial estimates and do not reflect the final 
expected demand for rice following subsidy elimination, especially 
since they do not account for the full dynamics of demand for rice in 
response to own prices and other cross price elasticities.  Nonetheless, 
we consider the fact that both sets of elasticities estimate partial 
change in demand that is similar in direction and magnitude as a 
rough verification of our estimated elasticities.  
 
Nutrient Demand Elasticities 
 
The estimated food demand system is translated into nutrient 
expenditure and price elasticities as specified in equations (26) and 
(27) using the unconditional third stage matrix of elasticities.   

Table 8: Nutrient Expenditure Elasticities (࢑࣋) Nationally and by 
Decile 

Calories Protein Fat 
Carbo-

hydrates Iron Zinc Folate Vit. A 
Vit. 
B12 

National  0.507 0.524 0.762 0.399 0.480 0.514 0.668 0.753 0.896 

Decile 1 0.325 0.346 0.602 0.237 0.321 0.313 0.623 0.876 0.917 
Decile 2 0.382 0.419 0.660 0.283 0.388 0.391 0.642 0.821 0.894 
Decile 3 0.430 0.458 0.706 0.324 0.417 0.441 0.650 0.789 0.902 
Decile 4 0.442 0.473 0.722 0.329 0.438 0.456 0.657 0.772 0.892 
Decile 5 0.481 0.498 0.748 0.372 0.448 0.480 0.658 0.749 0.889 
Decile 6 0.509 0.519 0.769 0.399 0.474 0.503 0.665 0.736 0.880 
Decile 7 0.552 0.553 0.800 0.443 0.502 0.553 0.673 0.714 0.905 
Decile 8 0.577 0.570 0.818 0.468 0.525 0.569 0.679 0.688 0.886 
Decile 9 0.627 0.602 0.837 0.529 0.559 0.606 0.679 0.663 0.861 
Decile 10 0.684 0.642 0.857 0.602 0.595 0.660 0.676 0.613 0.858 
Source: Own calculation using IHSES 2012 
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Generally, nutrient expenditure elasticities are low, though increasing 
in total expenditure.  The exceptions being Vitamins A and B12, 
which are decreasing in total expenditure – a reflection of the fact that 
demand elasticities for Vegetables and Meats, the main sources of 
Vitamins A and B12 respectively, are also decreasing in total 
expenditure. 

Table 9: National Nutrient Price Elasticities (࢑࣋) by food group 
and subgroup 
 Calories Protein Fat Carbo-

hydrates 
Iron Zinc Folate Vit. A Vit. B12 

Cereals -0.337 -0.375 -0.060 -0.440 -0.408 -0.417 -0.208 -0.020 0.016 
PDS Rice -0.019 -0.048 -0.015 -0.010 -0.074 -0.060 -0.034 -0.002 0.001 
Commercial Rice -0.199 -0.175 0.017 -0.301 -0.140 -0.183 -0.012 -0.005 0.007 
PDS Wheat Flour 0.074 -0.005 0.064 0.107 -0.050 -0.027 0.021 -0.005 0.010 
Commercial Wheat Flour -0.005 -0.011 -0.001 -0.004 -0.019 -0.005 -0.007  0.000 0.000 
Bread & Buns -0.360 -0.296 -0.186 -0.454 -0.295 -0.314 -0.234 -0.006 0.001 
Other Baked Goods 0.104 0.100 0.029 0.136 0.095 0.111 0.036 -0.001 0.000 
Other Cereals & Cereal Prod. 0.045 0.039 0.032 0.052 0.053 0.044 0.021 -0.002 0.000 
Vegetables & Pulses -0.151 -0.177 -0.105 -0.160 -0.213 -0.186 -0.377 -0.479 -0.048 
Tomatoes -0.052 -0.075 -0.030 -0.052 -0.092 -0.079 -0.250 -0.315 -0.012 
Eggplant 0.001 0.005 -0.006 0.002 0.009 0.005 0.030 0.035 -0.003 
Potato -0.017 -0.016 -0.011 -0.020 -0.015 -0.015 -0.027 -0.023 -0.006 
Onion -0.001 0.004 -0.004 -0.001 0.009 0.005 0.027 0.052 -0.003 
Cucumber 0.004 0.014 -0.008 0.006 0.017 0.012 0.071 0.057 -0.005 
Pulses -0.029 -0.060 -0.014 -0.025 -0.073 -0.057 -0.228 0.009 -0.005 
Other Vegetables & Veg. Prod. -0.016 -0.008 -0.030 -0.014 -0.023 -0.014 0.006 -0.311 -0.016 
Fruits  0.013 0.025 0.031 0.004 0.021 0.025 -0.016 -0.080 0.029 
Orange -0.010 -0.002 0.004 -0.017 -0.003 -0.001 -0.021 -0.045 0.005 
Apple 0.014 0.008 0.008 0.018 0.011 0.009 0.022 0.050 0.005 
Water melon 0.003 0.003 0.005 0.002 0.003 0.003 0.006 -0.014 0.004 
Banana 0.020 0.010 0.008 0.026 0.013 0.009 0.028 0.081 0.004 
Other Fresh Fruit -0.015 -0.003 0.007 -0.026 -0.008 -0.004 -0.034 -0.093 0.010 
Other Processed Fruit -0.013 -0.004 -0.001 -0.018 -0.008 -0.004 -0.018 -0.059 0.001 
Oils & Fats -0.077  0.012 -0.339 0.011 0.012 0.013 0.011 0.008 0.006 
PDS Vegetable Oil -0.049 0.004 -0.206 0.003 0.004 0.005 0.006 0.005 0.004 
Commercial Vegetable Oil 0.123 0.005 0.481 0.002 0.003 0.003 0.003 0.007 0.004 
Other Fats & Oils -0.143 -0.001 -0.568 0.000 0.000 0.000 0.001 -0.003 -0.001 
Fish, Meat & Eggs  0.015 -0.119 -0.066 0.074 -0.010 -0.059 -0.011 -0.029 -0.652 
Mutton -0.004 -0.011 -0.022 0.004 -0.001 -0.026 0.005 0.003 -0.098 
Beef -0.002 -0.008 -0.014 0.004 -0.002 -0.014 0.000 0.002 -0.045 
Chicken -0.002 -0.068 -0.014 0.016 0.000 -0.014 0.005 -0.012 -0.032 
Other Meats and Offals -0.003 -0.025 -0.008 0.003 -0.020 -0.025 0.001 -0.007 -0.219 
Fish & Seafood -0.001 -0.010 -0.003 0.002 0.004 0.000 0.002 0.003 -0.018 
Eggs 0.003 -0.014 -0.005 0.010 -0.015 -0.003 -0.026 -0.018 -0.238 
Milk & Dairy Products -0.017 -0.021 -0.082 0.009 0.001 -0.013 0.010 -0.091 -0.140 
Milk -0.004 -0.006 -0.009 -0.001 0.001 -0.005 -0.001 -0.003 -0.051 
Infant Formula -0.001 -0.001 -0.004 0.000 0.000 -0.002 0.000 -0.001 -0.011 
Yogurt -0.003 -0.004 -0.011 0.001 -0.014 -0.015 0.000 -0.039 -0.036 
Cheese -0.008 -0.014 -0.030 0.002 0.004 0.003 0.007 -0.033 -0.011 
Other Dairy -0.009 -0.006 -0.025 -0.003 -0.001 -0.004 0.001 -0.012 -0.024 
Sugars & Syrups -0.074 0.008 -0.020 -0.118 -0.023 0.007 0.008 0.008 0.004 
PDS Sugar -0.051 0.002 -0.004 -0.084 -0.016 0.002 0.003 0.003 0.003 
Comm Sugar -0.104 -0.001 -0.006 -0.174 -0.036 -0.001 0.000 0.001 -0.001 
Other Sugars & Syrups 0.081 0.003 -0.008 0.139 0.026 0.002 0.004 0.004 0.004 

Miscellaneous Foods -0.010 -0.002 -0.045 0.003 -0.007 -0.004 -0.057 0.015 -0.005 
Seeds and Nuts -0.077 -0.057 -0.174 -0.040 -0.062 -0.054 -0.151 -0.006 -0.001 
Spices -0.053 -0.041 -0.113 -0.028 -0.046 -0.039 -0.149 0.001 -0.002 
Condiments 0.071 0.052 0.154 0.039 0.059 0.051 0.152 0.007 0.000 
Beverages -0.012 -0.006 -0.033 -0.004 -0.014 -0.014 -0.036 0.007 -0.002 
Other Miscellaneous 0.054 0.043 0.117 0.029 0.050 0.043 0.129 0.008 0.000 

Source: Own calculation using IHSES 2012.  Elasticities represent the change in 
consumption of [nutrient] in relation to changes in the price of [food] 
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Carbohydrates, the main source of kilocalories, is the least elastic of 
all considered nutrients at the national level and across total 
expenditure deciles except the wealthiest decile.    

Expenditure elasticity of demand for Calories is lowest for the 
poorest deciles and increases with total expenditure, coinciding with a 
decreasing proportion of calories from cereals in favor of more 
superior goods such as Fish, Meat & Eggs. 

Nutrient demand is generally price inelastic (Table 9). The price 
elasticities, estimated through equation (26), represent the weighted 
average of both own and cross price effects and reflect the degree to 
which households are able to adapt to price shocks through 
substitution.  The elasticities for Calories, Protein, Carbohydrates, 
Iron and Zinc are highest (in absolute terms) in relation to the price 
Cereals and Cereal Products.  This is a result of the higher 
dependence on this food group for nutrients where PDS Wheat Flour 
alone contributes 29 percent of calories, 38 percent of proteins, 35 
percent of carbohydrates, 45 percent of Iron and 44 percent of all 
Zinc consumed by Iraqi households on average.  The high 
contribution of PDS Wheat Flour to micronutrients is a result of the 
fact that, by law, all wheat flour in Iraq is fortified. 

Similarly, since Vegetables and Pulses contributes the highest 
proportions of consumed Folate and Vitamin A, these nutrients are 
most responsive to the prices of Vegetables and Pulses and of course 
the same applies to Vitamin B12 and the price of Eggs and Other 
Meats and Offal. 

Whether the elasticity of demand for an individual nutrient is 
increasing or decreasing in prices relies on the own-price and cross 
price elasticities of the food group/subgroup in question as well as the 
contribution of the food to the overall consumption of the nutrient.  
Accordingly, the positive calorie elasticity with respect to the prices 
of Fruits or Fish, Meat and Eggs reflects the fact that the Cereals and 
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Oils and Fats food groups are substitutes – both of which are rich in 
dietary energy. 
 

Figure 2: Price Elasticity of Calories w.r.t. PDS items and their 
commercial equivalents by decile 

  

  

Focusing on calorie elasticities of PDS food items and their 
commercial equivalents (Figure 2) it is apparent that price elasticities 
of calories with regard to the price of PDS food items vary less across 
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deciles than with regard to their commercial equivalents.  The 
positive calorie elasticities in relation to the price of PDS Wheat 
Flour, particularly for the poorer deciles suggests that households are 
able to safeguard the calorie consumption in the face of increasing 
prices through substitution.  This is also true for the other PDS food 
items despite the negative calorie elasticities in relation to their prices 
particularly given that the magnitude of elasticities are rather low.  In 
addition, differences in calorie price elasticities for PDS food items 
compared to their commercial equivalents are greatest among the 
poorest deciles yet narrow significantly among the wealthiest deciles.  

 

4.5.  Conclusion 
 

Despite the high reliance on food subsidies in the Arab States, very 
little is known about the structure of their demand for food and 
nutrients and Iraq is no exception.  Much planning and analysis by 
Government and international development partners has been 
undertaken to support the reform of the Iraqi Public Distribution 
System (PDS), yet no attempt has been made to estimate food and 
nutrients demand elasticities for Iraq.   

While the turbulent past of Iraq may have prevented the estimation of 
such demand elasticities, the increased availability of reliable 
household budget surveys alongside a desire of the Government of 
Iraq to undertake economic reforms suggests that an in depth 
understanding of the population preferences and consumption 
responses to income and price signals will be of great value to policy 
analysts. 

The contribution of this paper is to bridge this critical gap by 
presenting a complete food demand system for Iraq encompassing 42 
food items and aggregate commodity groups.  The food demand 
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system estimation proceeds assuming a three stage budgeting process 
whereby households first allocate expenditures between food and 
non-food groups, followed by allocations between 8 food groups in 
the second stage, which are further disaggregated into 42 subgroups 
in the third stage, with each group containing between 3 and 7 sub 
groups. 

Subsidized PDS food commodities included in the demand system are 
valued at their virtual prices allowing estimation of an unconstrained 
Quadratic Almost Ideal Demand System (QUAIDS) yielding “free” 
demand elasticities.  The virtual prices are estimated through the 
estimation of the Normalized Quadratic Mixed Demand model for 
PDS commodities and their free market equivalents.  

All stages in the estimation of the demand system account for 
demographic variables and, for third stage fruits and vegetable 
models, seasonality as well.  In addition, the second and third stage 
QUAIDS models are adapted to account for censoring of the data due 
to non-acquisition of specific food items during the survey reference 
period. 

The estimated expenditure elasticities reveal that Iraqi consumers 
consider most commodities to be normal goods with positive 
expenditure elasticities, though less than unity.  Some commodities, 
such as Commercial Vegetable Oil, Commercial Sugar, Mutton, Beef 
and Milk are considered superior goods with positive expenditure 
elasticities higher than unity.  The elasticities also reveal that PDS 
Rice and Commercial Wheat Flour are considered inferior goods with 
the negative expenditure elasticities for these two subgroups indicate 
decreasing desirability as total expenditure increases.  The estimated 
price elasticities indicate substantial price responsiveness of demand 
for subgroups.  Price elastic subgroups include Commercial Rice, 
Wheat Flour and Sugar, Breads and Buns and Other Baked Goods, 
Other Fresh and Processed Fruits and all Miscellaneous Foods group.   
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A further contribution of this paper is the identification of Giffen 
behavior in relation to PDS Rice, for which the estimated population 
mean expenditure elasticity is estimated at -0.272 and own price 
elasticity at 0.454 on average.  The Giffen behavior described in this 
paper echoes similar results for Rice found by Jensen and Miller 
(2007) for Urban poor population in China.  This implies that Giffen 
behavior in relation to subsidized staple goods may be more common 
than is currently acknowledged – a proposition that merits further 
examination as it bears significant implications for consumption 
subsidy policies. 

We apply the matrix of expenditure, own and cross price elasticities 
to estimate nutrient expenditure and price elasticities for calories and 
8 macro and micronutrients including Protein, Fat, Carbohydrates, 
Iron, Zinc, Folate, Vitamin A and Vitamin B12.  Generally, nutrients 
are found to be expenditure and price inelastic.  Overall, nutrient 
expenditure elasticities are increasing in total expenditure with the 
exception of Vitamins A and B12, which are decreasing in total 
expenditure.  Some commodities, including PDS Wheat Flour – 
which is the cheapest and largest contributor to total calorie 
consumption – are estimated to have positive nutrient price 
elasticities, suggesting that households are able to substantially 
mitigate price shocks through substitution.   
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4.7.  Appendices 
 

Appendix 4A: Stage one Working-Lesser Model Parameters 

Dependent Variable = Food Budget Share Coefficient (s.e.) 

Ln(price) 
0.108*** 

(0.0025) 

Ln(Expenditure) 
-0.078*** 

(0.0015) 

Household Size 
-0.002*** 

(0.0003) 

Rural 
0.073*** 

(0.0018) 

constant 
0.404*** 

(0.0036) 

R-square 0.206 

N 25142 
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Appendix 4B: Stages two and three QUAIDS Model Parameters 

Table 4B.1: Stages two and three Samples and Equation R-Squared 
All Food 
Groups Cereal Veg. Fruit Meat Dairy Misc. Oil Sugar 

w1 0.7459 0.5944 0.8230 0.3804 0.2958 0.2069 0.1823 0.9851 0.9584 

w2 0.8971 0.4627 0.5199 0.3668 0.3103 0.2405 0.3151 0.7689 0.2180 

w3 0.6476 0.7913 0.6306 0.3013 0.5150 0.5521 0.0990 0.3004 0.8294 

w4 0.5330 0.0842 0.4247 0.2702 0.2481 0.6239 0.4456 … … 

w5 0.8686 0.6017 0.5635 0.5670 0.2960 0.3250 0.3186 … … 

w6 0.6698 0.2344 0.4469 0.1089 0.6160 … … … … 

w7 0.5050 0.2949 0.8044 … … … … … … 

w8 0.5043 … … … … … … … 

N 25141 23303 23300 20727 22814 21382 19174 23224 21768 

 

Table 4B.2: Stages two and three Parameter Estimates 
All Cereal Veg. Fruit Meats Dairy Misc. Oil Sugar ߙଵ 0.169** 0.262** 0.297** 0.062** 0.429** 0.084** 0.117* 0.552** 0.613** ߙଶ 0.315** -0.374** 0.079** 0.083** 0.775** 0.175** 0.201** 0.213** -0.222** ߙଷ 0.087** 0.454** 0.128** -0.231** -1.14** 0.663** -1.02** 0.058** 0.290** ߙସ 0.045** -0.21** 0.049** 0.000 0.613** 0.116** 0.196** … … ߙହ 0.208** 0.131** 0.120** 0.148** 0.649** -0.013 -0.111** … … ߙ଺ 0.092** -0.163** 0.052** -0.078** 0.487** … … … … ߙ଻ 0.036** 0.013 0.229** … … … … … … ߚ … … … … … … … … **0.035 ଼ߙଵ -0.009* -0.077** -0.038** -0.044** 0.061** 0.162** -0.053** -0.146** -0.211** 
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 … … … … … … … … **ଷ଻ 0.000ߛ … … … … … … ଷ଺ -0.003** -0.007* -0.003ߛ … … … … **ଷହ 0.003** 0.005 0.013** -0.026** -0.083ߛ … … **ଷସ 0.000** -0.033** -0.019** 0.023** 0.026 -0.056** 0.034ߛ … … **ଷଷ 0.008** 0.063** 0.035** 0.024** 0.555** 0.146** -0.019ߛ … … … … … … … … **ଶ଻ -0.003ߛ … … … … … … **ଶ଺ 0.001 0.012 -0.004ߛ … … … … *ଶହ -0.03** 0.042** -0.014** 0.008 0.012ߛ … … **ଶସ -0.001** 0.032** -0.008** 0.040** -0.026** 0.000 -0.022ߛ … … ଶଷ -0.003** 0.054** 0.003 -0.002 -0.072** -0.023** -0.001ߛ **ଶଶ 0.06** -0.116** 0.031** -0.034** 0.010 0.093** 0.041** 0.086** 0.049ߛ … … … … … … … … **ଵ଻ -0.001ߛ … … … … … … **ଵ଺ 0.000 -0.005* -0.008ߛ … … … … **ଵହ -0.005** -0.009** 0.004 -0.021** -0.055ߛ … … **ଵସ 0.000 -0.028** 0.001 0.008 0.005 -0.021** -0.042ߛ … … ଵଷ 0.000 -0.102** -0.018** 0.016** -0.076** 0.035** -0.012ߛ **ଵଶ -0.028** 0.005 -0.009** -0.014 0.023** -0.034** 0.023** -0.069** -0.032ߛ **ଵଵ 0.033** 0.132** 0.072** 0.037** 0.108** 0.023* 0.023** 0.071** 0.090ߛ … … … … … … … … 0.002- ଼ߚ … … … … … … **଻ 0.005** 0.208** 0.031ߚ … … … … **଺ -0.001 0.09** 0.003 -0.009 0.151ߚ … … **ହ 0.041** -0.042** 0.003 0.008 0.086** 0.035* -0.042ߚ … … **ସ 0.007** -0.045 0.003 0.029** 0.046** -0.154** -0.04ߚ **ଷ 0.013** -0.17** -0.006 0.022** -0.333** -0.051** -0.121** 0.041** 0.277ߚ **ଶ -0.05** 0.217** 0.007* -0.002 0.100** 0.384** 0.089** 0.363** 0.222ߚ
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 … … … … … … … … **଻ଵ 0.000ߞ … … … … … … ଺ଵ 0.001** -0.001** 0.000ߞ … … … … **ହଵ 0.000 -0.003** 0.000** 0.000** 0.000ߞ … … **ସଵ 0.000** 0.000 0.000 0.000** 0.000** 0.001* -0.001ߞ … … **ଷଵ -0.001** -0.002** 0.000** 0.000 -0.001** 0.006** -0.003ߞ **ଶଵ 0.002** 0.004** 0.000 0.000** 0.000 -0.006** 0.001** -0.006** 0.011ߞ **ଵଵ -0.001** 0.001** 0.000** 0.000 0.000** -0.002* 0.003** 0.000** -0.001ߞ … … … … … … … … 0.000 ଼ߣ … … … … … … **଻ 0.003** -0.105** 0.002ߣ … … … … **଺ -0.005** -0.016** 0.000 0.000 0.016ߣ … … **ହ 0.000 -0.027** 0.000 0.001** 0.004** -0.010** -0.003ߣ … … **ସ 0.002** 0.081** 0.000 0.001** 0.001 -0.003 -0.004ߣ **ଷ 0.003** 0.032** 0.000 0.000 -0.024** -0.002 -0.009** -0.083** -0.191ߣ **ଶ -0.020** 0.014* 0.000 -0.002** 0.003** 0.047** 0.009** -0.041** -0.110ߣ **ଵ 0.018** 0.022** -0.002** -0.001** 0.00 -0.002 -0.003** 0.025** 0.152ߣ … … … … … … … … **଻଻ 0.006ߛ … … … … … … … … **଺଻ 0.000ߛ … … … … … … **଺଺ 0.012** -0.002 0.035ߛ … … … … … … … … *ହ଻ 0.001ߛ … … … … … … **ହ଺ -0.009** 0.005 -0.010ߛ … … … … **ହହ 0.045** -0.07** 0.017** 0.012** 0.042ߛ … … … … … … … … **ସ଻ -0.002ߛ … … … … … … **ସ଺ 0.000* -0.006 -0.014ߛ … … … … *ସହ -0.001** 0.042** 0.008** 0.011** 0.011ߛ … … ସସ 0.005** -0.053** 0.023** -0.100** 0.001 0.072** 0.008ߛ
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 … … … … … **ଶସ … … 0.002* 0.026ߞ … … … … … **ଵସ … … -0.01** 0.045ߞ … … … … … … **଺ଷ … … -0.003ߞ … … … … … **ହଷ … … 0.003** -0.013ߞ … … … … … **ସଷ … … 0.000 -0.035ߞ … … … … … ଷଷ … … -0.001** -0.005ߞ … … … … … **ଶଷ … … 0.001** 0.016ߞ … … … … … **ଵଷ … … -0.002 0.035ߞ … … … … … … … … **ଶ -0.605** -0.715** -1.000** 0.000 54.261 2.148** 515.494 43.669** 2.147** ߮ଵ 0.145** 0.084** 0.251** 0.541** 0.315** 0.583** 0.114** 0.329** 0.045** ߮ଶ 0.158** 0.762** 0.051** 0.388** 0.279** 0.472** 0.821** 1.137** 0.562** ߮ଷ 0.075** -0.02* 0.119** 0.603** 0.656** 0.020 0.644** 0.723** 0.864** ߮ସ 0.008** 0.079** 0.074** 0.209** 0.131** 0.077** 0.795** … … ߮ହ 0.178** 0.282** 0.092** 0.623** 0.191** 0.399** 0.278** … … ߮଺ 0.054** 0.289** 0.120** 0.184** 0.469** … … … … ߮଻ 0.019** 0.266** 0.323** … … … … … … ଼߮ 0.046ߩ **ଵ -0.011** 0.315** 0.000 0.000 146.861 0.199** 395.659 52.414** 2.682ߩ … … … … … … … … **଻ଶ -0.007ߞ … … … … … … ଺ଶ 0.015** -0.024** 0.002ߞ … … … … **ହଶ -0.004 0.166** -0.005 0.002** -0.001ߞ … … **ସଶ -0.009** 0.007 -0.005 0.006** 0.003** 0.035** 0.013ߞ … … **ଷଶ 0.000 -0.02** 0.008 -0.002* 0.011** 0.034** -0.005ߞ **ଶଶ 0.022** -0.075** -0.013** -0.007** -0.003** -0.073** 0.005** 0.004 -0.021ߞ **ଵଶ -0.021** -0.01** 0.070** -0.001 -0.007** 0.043** 0.002* -0.005** -0.004ߞ
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 … … … … … **ହ … … 0.000 -1.000ߩ … … … … … **ସ … … 0.000 -1.000ߩ … … … … … **ଷ … … 0.000 -0.999ߩ … … … … … … *଺ହ … … -0.001ߞ … … … … … **ହହ … … 0.001 -0.016ߞ … … … … … **ସହ … … 0.001** -0.043ߞ … … … … … *ଷହ … … -0.001 -0.019ߞ … … … … … **ଶହ … … 0.001* 0.025ߞ … … … … … **ଵହ … … -0.006** 0.045ߞ … … … … … … ଺ସ … … -0.002ߞ … … … … … **ହସ … … 0.004** -0.016ߞ … … … … … **ସସ … … 0.001 -0.045ߞ … … … … … ଷସ … … -0.002* -0.017ߞ
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Appendix 4C:  Normalized Quadratic Demand Parameters 

Table 4C.1: Samples and Equation R-Squared 
Number of Cases Uncentered R-squared 

w1       23365 0.5588 

w2 23365 0.4845 

w3 23365 0.2379 

w4 23365 0.4768 

w5 23365 0.4005 

w6 23365 0.0686 

w7 23365 0.2576 

w8 23365 0.0729 

 

Table 4C.2: Parameter Estimates 
Parameter Coefficient Robust Std. Err. z P>z [95% Conf. Interval] ߚ௜௝ b55 -1.8E-07 2.4E-06 -0.07 0.941 -4.8E-06 4.5E-06 

 b56 -2.7E-06 3.7E-06 -0.75 0.455 -9.9E-06 4.5E-06 

 b57 2.0E-06 2.9E-06 0.70 0.487 -3.6E-06 7.6E-06 

 b66 1.2E-05 6.4E-06 1.92 0.055 -2.6E-07 2.5E-05 

 b67 -5.6E-06 1.0E-05 -0.55 0.582 -2.5E-05 1.4E-05 

 b77 1.0E-06 2.1E-06 0.50 0.617 -3.0E-06 5.1E-06 ߜ௜ d5 -2.6E-02 2.1E-03 -12.50 0.000 -3.0E-02 -2.2E-02 

 d6 1.2E-01 6.1E-03 20.11 0.000 1.1E-01 1.3E-01 

 d7 -8.2E-02 3.3E-03 -24.66 0.000 -8.8E-02 -7.5E-02 ߚ௜ b5 2.1E-02 1.6E-03 13.03 0.000 1.8E-02 2.4E-02 

 b6 -1.3E-02 2.5E-03 -4.98 0.000 -1.8E-02 -7.6E-03 

 b7 1.8E-02 2.1E-03 8.50 0.000 1.4E-02 2.2E-02 ߛ௞௦ g11 4.3E-04 4.9E-04 0.88 0.379 -5.3E-04 1.4E-03 

 g12 2.6E-03 6.7E-04 3.92 0.000 1.3E-03 4.0E-03 

 g13 1.0E-03 4.1E-04 2.50 0.012 2.2E-04 1.8E-03 

 g14 2.4E-03 4.6E-04 5.27 0.000 1.5E-03 3.3E-03 

 g22 1.0E-03 1.1E-03 0.92 0.357 -1.2E-03 3.2E-03 

 g23 4.3E-03 7.8E-04 5.59 0.000 2.8E-03 5.9E-03 
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 g24 1.7E-03 5.6E-04 3.09 0.002 6.3E-04 2.8E-03 

 g33 -2.6E-03 1.1E-03 -2.41 0.016 -4.6E-03 -4.8E-04 

 g34 2.3E-03 5.2E-04 4.41 0.000 1.3E-03 3.3E-03 

 g44 1.4E-05 3.5E-05 0.40 0.690 -5.5E-05 8.3E-05 ߤ௞ m1 -4.9E-02 1.3E-03 -38.83 0.000 -5.2E-02 -4.7E-02 

 m2 -5.0E-02 1.3E-03 -36.76 0.000 -5.2E-02 -4.7E-02 

 m3 -1.5E-02 1.2E-03 -12.28 0.000 -1.7E-02 -1.2E-02 

 m4 -4.0E-02 1.4E-03 -28.54 0.000 -4.3E-02 -3.7E-02 ߛ௞ g1 -2.0E-02 2.3E-03 -8.42 0.000 -2.4E-02 -1.5E-02 

 g2 -5.0E-02 2.9E-03 -17.35 0.000 -5.6E-02 -4.4E-02 

 g3 -8.8E-04 1.7E-03 -0.51 0.609 -4.2E-03 2.5E-03 

 g4 -4.6E-03 2.0E-03 -2.28 0.023 -8.5E-03 -6.5E-04 ߣ௝௞ l51 8.5E-03 1.0E-03 8.57 0.000 6.6E-03 1.0E-02 

 l61 2.1E-03 6.0E-04 3.43 0.001 8.8E-04 3.2E-03 

 l71 2.6E-03 4.5E-04 5.73 0.000 1.7E-03 3.4E-03 

 l52 2.3E-02 1.1E-03 21.42 0.000 2.1E-02 2.5E-02 

 l62 4.4E-03 4.4E-04 10.09 0.000 3.5E-03 5.3E-03 

 l72 9.7E-03 5.1E-04 18.82 0.000 8.7E-03 1.1E-02 

 l53 -1.1E-03 6.6E-04 -1.73 0.084 -2.4E-03 1.5E-04 

 l63 4.3E-04 2.6E-04 1.64 0.101 -8.4E-05 9.5E-04 

 l73 -1.6E-03 3.4E-04 -4.77 0.000 -2.3E-03 -9.7E-04 

 l54 -1.3E-04 8.5E-04 -0.16 0.875 -1.8E-03 1.5E-03 

 l64 4.5E-04 2.4E-04 1.86 0.062 -2.3E-05 9.1E-04 

 l74 -8.9E-04 4.0E-04 -2.22 0.026 -1.7E-03 -1.1E-04 ߮௞ f1 9.7E-02 3.0E-03 31.87 0.000 9.1E-02 1.0E-01 

 f2 3.8E-01 6.7E-03 57.16 0.000 3.7E-01 3.9E-01 

 f3 3.3E-02 2.2E-03 14.49 0.000 2.8E-02 3.7E-02 

 f4 1.7E-01 5.2E-03 32.32 0.000 1.6E-01 1.8E-01 ߮௜ f5 1.2E+00 1.1E-02 110.78 0.000 1.2E+00 1.2E+00 

 f6 1.4E-01 1.1E-02 13.30 0.000 1.2E-01 1.6E-01 

 f7 5.9E-01 1.0E-02 56.90 0.000 5.7E-01 6.2E-01 

 f8 -4.1E-01 1.0E-02 -40.78 0.000 -4.3E-01 -3.9E-01 
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5. Ex Ante Microsimulation of Food Security Policy 
Options 

5.1.  Introduction 
 

Successful design of social protection policies rests, in large part, on 
the ability to forecast the potential impact of the suggested policies.  
Knowing beforehand the positive impacts can help garner political 
support for the proposed policies and knowing the negative impacts is 
helpful in understanding and mitigating the political and social costs 
of the policies (Bourguignon & Pereira da Silva, 2003). 

This is also true for the successful design of food subsidy reform 
policies.  Structural adjustment policies supported by international 
financial institutions, many of which incorporated reductions in food 
consumption subsidies, were associated with deteriorated food 
security (Devereux, 2016) and higher acute child malnutrition among 
the poorest in many African countries (Christiaensen, Demery, & 
Paternostro, 2002) and other countries such as Jamaica (Handa & 
King, 2003) or Sri Lanka (Sahn, 1987). Reactions to the effects of 
structural adjustment programs in the 1980s led to greater focus on 
mitigating the impact of reforms on poverty (Botchwey, Collier, 
Gunning, & Hamada, 1998), effectively giving rise to World Bank-
sponsored Poverty Reduction Strategies (Heidhues & Obare, 2011).   

For the poorest members of society food subsidies are an important 
safety net that ensures a minimally acceptable diet.  Policy advise 
arguing for the elimination of generalized subsidies is invariably 
framed in terms of economic efficiency and cost containment 
(Sdralevich, Sab, Zouhar, & Albertin, 2014).  It is therefore natural 
that assessment of the impacts of food subsidy reform and designing 
mitigation measures to compensate the poorest members of society, 
financed by savings from the elimination of the subsidy, remain 
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largely framed in economic terms.  Even following evidence of 
deteriorating food security and nutrition as a result of food subsidy 
reform, the effects of reforms are understood as a loss of welfare to 
be mitigated by a cash transfers without sufficient understanding of 
the nutritional impact of eliminating the food consumption subsidies.  
Studies and research on food price subsidy regimes have somewhat 
ignored food security and nutrition impacts (Jensen & Miller, 2008) 
and policy recommendations for the withdrawal of food consumption 
subsidies coupled with the scaling up of cash transfers, supported by 
poverty microsimulations, are near-ubiquitous in contexts such as 
Egypt (World Bank, 2005), Libya (IMF, 2013; Araar, Choueiri, & 
Verme, 2015), Iraq (World Bank & GOI, 2011) and India (World 
Bank, 2011). 

The discussion in Chapter 1 highlights a trend whereby cash 
assistance has essentially become the default option for national 
social protection schemes as well as most response planning tools 
applied by International Organizations, particularly in contexts where 
markets are functioning.  Published literature dealing with food 
subsidy reform and mitigation measures rarely include analysis of 
expected nutritional impacts of eliminating the subsidy or of the 
proposed mitigation measure or an analysis of the nutritional cost 
effectiveness of alternative mitigation measures.  Indeed, it may not 
be a coincidence that in the contexts where relevant food and nutrient 
consumption analysis exists – namely the United States and India – 
food consumption subsidies remain relatively popular and face no 
efforts, detectible in the literature, to scale back or monetize them53.   

In Iraq, a joint World Food Programme (WFP) – Government of Iraq 
(GOI) report assessed the comparative nutritional cost effectiveness 

                                                            

53 See for example Kaul (2014) for India and Beatty & Tuttle (2014) for the United 
States. 
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analysis of cash and commodity based food voucher transfers using 
elasticities estimated from a reduced-form model (WFP & GOI, 
2012).  The nutritional cost effectiveness analysis followed the 
Omega Value method typically applied by WFP when designing food 
assistance interventions.  By design, the omega value enables the 
comparative cost effectiveness analysis of in-kind food transfers 
using different transfer mechanisms, such as direct distribution or the 
use of commodity based vouchers (Ryckembusch D. , et al., 2013).  
The analysis indicated that an expanded, more diverse food basket 
was nutritionally more cost effective than both the existing food 
basket provided by the Iraqi Public Distribution System (PDS) and a 
cash transfer alternative.   

The Omega Value analysis succeeded in influencing the 
Government’s PDS reform plans with the Iraqi parliament embarking 
on the process of crafting new legislation for the replacement of the 
current PDS paper voucher system, redeemed at specific food and 
flour agents, with an electronic voucher system that can be redeemed 
in the local markets (Iraqi Parliament, 2017).  However, the draft law 
is ambiguous whether the food voucher will be commodity-based, 
such as that explored in the Omega Value analysis performed by 
WFP and the Government (WFP & GOI, 2012) or it will be a value 
based voucher.   

This chapter contributes to the debate surrounding the nutritional cost 
effectiveness of cash and food voucher transfer by undertaking an ex 
ante analysis of the welfare and food security effects of PDS reform 
using a static microsimulation model incorporating parameters from 
the Iraqi food demand system estimated in Chapter 4.  Distributional, 
welfare and food security impacts of PDS reform are estimated and 
compared.  Welfare effects are captured through Compensating 
Variation and simulated poverty headcount index, whereas food 
security effects are captured through the simulated change in macro 
and micronutrient consumption and simulated prevalence of 
undernourishment.  
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In addition, cost effectiveness analysis of alternative mitigation 
efforts, including cash and value based food voucher transfers, is 
performed to determine the optimal parameters of post reform 
mitigation mechanisms that can be applied by the Government of 
Iraq.  Relying on the results of Chapter 3, this paper demonstrates an 
approach to extend of the “Omega Value” Cost effectiveness analysis 
method applied by the World Food Programme to incorporate the 
possibility of undertaking comparative cost effectiveness analysis of 
cash and value based food voucher transfers. 

The format of this paper is as follows. Section 2 links the typical 
objectives of food consumption subsidies to the theoretical food 
security framework and briefly elaborates the context of food 
consumption subsidies in Iraq. Section 3 defines the methodologies 
applied and data utilized the simulation of welfare and food security 
effects of reform and the ex-ante nutritional cost effectiveness 
analysis approach to compare cash and food vouchers.  Results are 
presented in Section 4, including the expected effects of eliminating 
PDS subsidies on the cost of living and the associated food security 
and welfare effects.  Section 4 also presents the comparative 
nutritional cost effectiveness analysis of cash and food voucher 
transfer schemes, ending with a simulation of the food security and 
welfare impacts of the considered transfer schemes.  Section 5 
includes a discussion of the broader implications of the findings, 
followed by concluding remarks in Section 6. 

 

5.2.  Theoretical Food Security Framework and the Iraqi 
Context 

 

Food Security exists when “all people, at all times, have physical, 
social and economic access to sufficient, safe and nutritious food to 
meet their dietary needs and food preferences for an active and 
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healthy life” (World Food Summit, 2009).  The pillars of Food 
Security – namely access, availability, utilization and stability – 
reflect the different dimensions of the construct of food security 
(Committee on World Food Security, 2012) and provide angles from 
which food security can be measured and food insecurity can be 
addressed.   

For example, a combination of poor local agricultural production as 
well as barriers to international trade may result in poor aggregate 
supply of food within a given country – which in this case would be 
considered to be experiencing food insecurity due to restricted 
availability of food.  In contrast, even in contexts where aggregate 
supply is sufficient, income poverty may lead to restricted (economic) 
access to sufficient, safe and nutritious food for the poorest members 
of a given country – which would be considered to be experiencing 
food insecurity due to limited access to food.  The stability pillar is a 
unique aspect of the food security construct that reflects vulnerability 
to fluctuations in availability or access to food, which not only 
influence the likelihood of rising acute food insecurity in the short 
term, but also influence long term food security through the effects of 
repeated shocks.  

Food consumption subsidies typically include food security goals as 
they function as mechanisms to ensure the minimum acceptable food 
consumption for its intended beneficiaries and as income transfer 
mechanisms (Pistrup-Andersen & Alderman, 1988).  The Iraqi food 
consumption subsidy regime, commonly known as the Public 
Distribution System (PDS), is one of the last remaining universal 
regimes of its kind.  The origin of the PDS as a food rationing regime 
was a direct result of restricted availability of food in Iraq following 
the imposition of UN sanctions in 1990 (UN Security Council, 1990). 
Soon after the 2003 War and the fall of the Baathist regime, many of 
the institutions in place prior to the war, including the PDS, fell under 
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review for dismantlement or reform by the coalition provisional 
authority (WFP, 2004).   

The continuation of the PDS following the lifting of sanctions in 2003 
transformed the main function of the PDS from a rationing 
mechanism into a food consumption subsidy.  To this day, the 
Government of Iraq continues to bear the full responsibility of 
procurement, supply chain management and distribution of food 
rations to nearly all Iraqi families. 

As food consumption guarantee mechanisms, subsidies allow access 
to food at fixed, low prices, often shielding its recipients from 
inflation and volatility in food prices.  This is the case in Iraq, where 
the PDS rations are still purchased today at nominal prices set in the 
early 1990s – thereby ensuring the stability of food consumption for 
the Iraqi population during and after the period of hyperinflation 
starting in 1991 (UN, 1991) and by all accounts spared the Iraqi 
population widespread hunger during the period of international 
sanctions (World Bank, 2007).  In the immediate aftermath of the 
soaring global food prices in 2008, a UN report asserted that the PDS 
shielded the Iraqi population from the worse effects of soaring global 
food prices, though this burden fell on the public coffers – where the 
budget for the PDS grew to US$5.9 billion, up from US$3.6 billion in 
the previous year (FAO & IAU, 2009).  

Food consumption subsidies also function as income transfer 
mechanisms (Pistrup-Andersen & Alderman, 1988).  By keeping 
consumer prices low, the income transfer is essentially the difference 
between the value of consumed subsidized goods and what they 
would pay if they were to purchase the food at unregulated market 
prices.  Given that virtual prices represent the price levels reflecting 
consumption levels of PDS goods, the difference between the market 
price of free market equivalents of the PDS goods and the virtual 
price of the PDS goods can be considered as an indirect virtual tax.  
Adapting from Cornielje’s definition of virtual tax (1985), for a set of 
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rationed goods ݖ௞, ݇ = 1,… ,ܰ, their virtual prices ݌௞∗  and the market 
price of their free market equivalents ݌௞, the virtual tax rate (ݐ௞) is 
defined as ݐ௞ = ∗௞݌) − (௞݌ ⁄∗௞݌ , thereby producing a schedule of 
negative indirect tax rates, as is normally the case with subsidies 
(Capéau, Decoster, & Phillips, 2014).  The implied virtual total lump-
sum income transfer due to the subsidy (ߣ ) is estimated as ߣ =∑ ௞݌) − ௞௡௞ୀଵݖ(∗௞݌ . 

Eliminating PDS subsidies, therefore, is analogous to the introduction 
of an indirect tax equal to the negative of the virtual tax rate (ݐ௞) 
leading to the erosion of the real value of income or consumption 
expenditure, the impacts of which can be assessed using typical static 
indirect tax microsimulation modelling approaches (Capéau, 
Decoster, & Phillips, 2014). 

World Bank microsimulations performed using household survey 
data from 2007 indicated that a sudden, unmitigated elimination of 
the PDS would lead to an increase in poverty rates from 22.9 to 34.4 
percent if prices remain the same and up to 40.3 percent if prices 
double.  A perfectly targeted, cash transfer instituted to mitigate the 
impact of the elimination of the PDS on poor Iraqi households was 
simulated to all but eliminate poverty, bringing it down to an 
impressive 4.5 percent under the assumption that prices of free 
market goods remain unchanged (World Bank & GOI, 2011).  At a 
time when government of expenditures on the PDS almost doubled 
due to the global food price crisis in 2007-2008 (FAO & IAU, 2009), 
the prospect of achieving the twin objectives of reigning in 
expenditures on the PDS and tackling poverty encouraged the 
Government of Iraq to approve a plan to gradually limit eligibility to 
benefit from the PDS subsidy until only those under the poverty line 
remain eligible and to finally replace the subsidy with a direct cash 
transfer (GOI, 2009). 
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Similarly, WFP and Government of Iraq, using the same household 
survey data from 2007, applied a basic, reduced form calorie 
elasticity to simulate the impact of eliminating the PDS on calorie 
consumption and the prevalence of undernourishment.  The 
simulation concluded that the prevalence of undernourishment would 
increase from 7.1 to 14 percent using the 2007 data.  The same 
simulation applied to similar household survey data from 2011 
simulated an increase in undernourishment from 5.7 up to 9 percent 
(WFP & GOI, 2012).   

 

5.3.  Methodology and Data 
 

Using the demand system parameters estimated in Chapter 4, this 
paper will assess the effects of PDS reform on welfare and food 
security where welfare effects are estimating using Compensating 
Variation and the simulated poverty headcount index, whereas food 
security effects are assessed by examining the change in macro and 
micro nutrient consumption and the simulated prevalence of 
undernourishment.  Once the effects are simulated, the comparative 
nutritional cost effectiveness of alternative mitigation measures is 
assessed.  

 

Welfare Effects 

Welfare changes resulting from PDS subsidy reform will be captured 
through Compensating Variation (CV) and simulated poverty 
headcount index.  CV is a monetary measure of welfare loss (gain) 
resulting from an increase (decrease) in prices facing consumers and 
is regularly applied in the relevant literature (see for example: (Minot 
& Goletti, 2000; Friedman & Levinsohn, 2002; Niimi, 2005; Ackah 
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& Appleton, 2007; Ramadan & Thomas, 2011)).  In its most abstract 
form, CV is expressed as  ܸܥ = ,ݑ)ܿ (૚࢖ − ,ݑ)ܿ  ૙) (1)࢖

where ܿ(. ) is the minimum cost function for achieving utility level 
 and where the superscripts 0 and 1 denote (࢖) given a price vector (ݑ)
pre and post reform conditions respectively.   

To benefit from the food demand system parameters estimated in 
Chapter 4, the specification applied in this present paper draws on the 
specification of Capéau, Decoster & Phillips (2014), which is specific 
to QUAIDS models, where ܿ(ݑ,  is estimated as (ܜ࢖

,ݑ)ܿ (ܜ࢖ = exp(ܜ࢖)ܲ ቆ(ܾ(ܜ࢖) ൤ 1ln ݑ −  ൨ିଵቇ (2)(ܜ࢖)ߣ

where ܜ࢖is the price vector before (ݐ = 0) and after (ݐ = 1) reform.  ܾ(ܜ࢖) and ܲ(ܜ࢖) are the price indices specified in Eqs. (11) and (12) 
in Chapter 4.  Baseline utility level  (ln  is represented by the (ݑ
indirect utility function (ln ܸ), which for the QUAIDS model is  

ln ܸ = ൝ቈln݉ − lnܲ(࢖૙)ܾ(࢖૙) ቉ିଵ +  ൡିଵ (3)(૙࢖)ߣ

with ߣ(࢖૙) equal to  

(૙࢖)ߣ =෍ߣ௜ ln ௜௡݌
௜ୀଵ  (4) 

However, given the multi stage budgeting approach taken in 
estimating the food demand system, the CV specified in Eq. (1) is 
estimated separately for price increases in cereals (rice and wheat 
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flour), vegetable oil and sugar due to PDS reform54.  To ensure the 
adequate estimation of CV, the process is slightly modified by first 
defining a food specific CV ratio (ܸܥ ௙ܴ௢௢ௗ) as  

ܸܥ ௙ܴ௢௢ௗ = ∑ ܥ ௞ܸ௡௞ୀଵ݉௙  (5) 

where k=1,…,3 food groups that include PDS commodities – namely 
Cereals, Oils and Sugars – with ܥ ௞ܸ	estimated as specified in Eqs. (1) 
through (4) and where ݉௙ is total food expenditure.  Accordingly, ܸܥ ௙ܴ௢௢ௗ reflects the percent increase in food expenditure required to 
maintain pre PDS reform utility levels.  Finally, the overall CV ratio 
is estimated by applying the overall expenditure elasticity of demand 
for food (ߟ) as specified in Eq. (8) in Chapter 4, such that 

ܴܸܥ = ܸܥ ௙ܴ௢௢ௗߟ  (6) 

where ܴܸܥ  reflects the proportional increase in total expenditure 
required to maintain pre PDS reform utility levels.  To assess the 
distributional effect of PDS reform, CVR is estimated separately for 
each expenditure decile.  Aside from measuring welfare effects, CVR 
is useful in the Iraq context if it is taken to estimate the transfer value 
of the compensation required to mitigate the impacts of the simulated 
reforms. 

The impact of PDS reform on the prevalence of poverty is simulated 
through an approach similar to that applied by the World Bank 

                                                            

54 Given the separate estimation of CV it is possible that this measure of CV 
underestimates the full welfare cost since PDS goods are substitutes.  However, 
the alternative of estimating CV at the food group level (Stage 2 model in Chapter 
4) would not capture the extent of welfare loss given the fact that PDS Wheat 
Flour and PDS Rice are within the same food group (Cereals and Cereal Products). 
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previously in Iraq (World Bank & GOI, 2011) as well as in other 
contexts, such as Libya (Araar, Choueiri, & Verme, 2015), which 
essentially entails reflecting the increased cost of living as a loss in 
the real value of observed expenditure. The poverty measure used 
here is the poverty headcount ratio according to Foster, Greer and 
Thorbeck (Foster, Greer, & Thorbecke, 1984), defined as 

ఈܲ = 1ܰ ෍ቆݖ − ݖ∗௜ݕ ቇఈே
௜ୀଵ  (7) 

where ܰ  is the survey sample size, ݖ  is the poverty line, ݕ௜  is 
consumption expenditure55  and ߙ  is a parameter that is given the 
value 0 for the poverty headcount, and 1 and 2 for poverty gap and 
poverty severity respectively.   

For the microsimulation, the poverty line (ݖ ) is inflated by the 
expected growth in the cost of living 56  for the second and third 
poorest deciles – which are the two reference deciles used by the 
Word Bank and Government of Iraq to define the food poverty line. 
To simulate the effect of any mitigation measures, nominal household 
expenditure is increased for the targeted groups in accordance with 
the estimated CVR as defined in Eq. (6) above.   

The fact that the measure of change in the cost of living used to adjust 
the poverty line accounts for expected changes to consumption 
induced by PDS reform, coupled with the fact that the rate applied 
refers specifically for the reference group used in designing the 

                                                            

55 The * superscript in Eq. (7) denotes that the vector ݅ݕ is censored at the poverty 
line. 

56 To estimate growth in the cost of living, this paper utilizes the transcendental 
logarithmic price index elaborated below (see Eq. 15). 
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poverty ensures that the simulation avoids what Bourguignon et al. 
(2006) describe as a “pure accounting” simulation. 

 

Food Security Effects 

The measure of undernourishment used in this paper follows the Food 
and Agriculture Organization (FAO) method, which is based on the 
distribution of dietary energy consumption (DEC) and the sustainable 
development goal for hunger.  The FAO defines the prevalence of 
undernourishment ( ௎ܲ) within a population as the probability of an 
individual in the population having dietary energy consumption (x) 
less than the minimum dietary energy requirements (ݎ௅ ) under the 
assumption of a lognormally57 distributed ݔ (Sibrian, Ramasawmy, & 
Mernies, 2007).  This is specified as 

௎ܲ = ߶ ቆln(ݎ௅) − ௫ߪ௫ߤ ቇ (8) 

Where ߶ is the standard normal cumulative distribution function. The 
average dietary energy consumption (ߤ௫) is calculated, in log scale, as  

௫ߤ = ln(ݔ) − ൣ ඥln( ௫ܸଶ + 1) ൧ଶ2  (9) 

with ݔ  being the population arithmetic mean dietary energy 
consumption calculated as  

                                                            

57 The recent change of the assumption of lognomality in the FAO method to 
include skew-normal and log skew-normal is not applied here as the skewness 
parameter for dietary energy consumption in the population exceeds the limit set 
by FAO.  See Cafiero (2014) for more information. 
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ݔ = ෍ ௗ݂ݔௗതതതଵ଴
ௗୀଵ ෍ ௗ݂ଵ଴

ௗୀଵ൙  (10) 

and ௫ܸ is the coefficient of variation of dietary energy consumption – 
defined by the FAO method to reflect both inequality in consumption 
due to biological factors58 ( ௫ܸ|௥) and inequality in consumption due to 
income ( ௫ܸ|௩ ).  The FAO definition of ௫ܸ|௩  therefore captures the 
inequality in dietary energy consumption by income (or expenditure) 
decile distilled of other inequality inducing factors and is estimated as  

௫ܸ|௩ = ݔ௫|௩ߪ  (11) 

Where ߪ௫|௩ is the standard deviation of dietary energy consumption 
due to income estimated as  

௫|௩ߪ = ඩ቎෍ ௗ݂ݔௗതതതଶ − ൭෍ ௗ݂ݔௗതതതଵ଴
ௗୀଵ ൱ଶ /෍ ௗ݂ଵ଴

ௗୀଵ
ଵ଴
ௗୀଵ ቏ ൭෍ ௗ݂ଵ଴

ௗୀଵ − 1൱൙  (12) 

with  ௗ݂ representing the number of sampled households falling in the 
dth decile and ݔௗതതത the mean per person daily calorie consumption for 
the dth decile.   

Although intra household inequality in consumption is likely to be a 
significant factor for individual level consumption analysis, the FAO 
approach does not yet provide the facility to fully account for it.  
Although intra-household variability in consumption is difficult to 
capture through household surveys, it is unclear whether the current 
FAO measure of undernourishment would have the facility to account 

                                                            

58 Biological factors includes sex, age, physical activity level and weight. This is a 
constant set at approximately 0.183 (Sibrian, Ramasawmy, & Mernies, 2007). 
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for it even if it were properly captured – largely due to the parametric 
approach to measurement.  However, this is at least partially 
addressed for through accounting for inequality in consumption due 
to biological factors ( ௫ܸ|௥) where the final coefficient of variation is 

given by ට( ௫ܸ|௥)ଶ + ( ௫ܸ|௩)ଶ	.   
Minimum dietary energy requirements (ݎ௅) are calculated according 
to the FAO method (see Sibrián et al. (2007) for technical details) as 
the weighted average of the minimum calories required to maintain 
minimally acceptable weights given attained height59 for each sex and 
age group – weighted by the proportion of each sex and age group 
from the total Iraqi population. 

In their analysis of household behavior under rationing, Neary and 
Roberts found that “an increase in the price of rationed goods has an 
income effect only” (Neary & Roberts, 1980, p. 34).  Similarly, 
Huang and Lin (2000) apply nutrient expenditure elasticities in 
measuring the effect of Food Stamps on food consumption and 
Anriquez, Daidone and Mane (2013) estimated change in food 
consumption due to rising global food prices between 2005 and 2008 
as directly due to change in real income.  This is also following the 
present paper to simulate the effect of PDS reform on 
undernourishment.  

Accordingly, keeping nominal expenditure constant and specifying 
change in nutrient intake due to price variations as resulting from 
change in real expenditures, the simulated nutrient intake is estimated 
as  ݀ݔݔ = ௫ߩ ∙ ݀yy  (13) 

                                                            

59 assuming a sedentary physical activity level for adults. 
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where ߩ௫  is the xth nutrient conditional expenditure elasticity as 
defined in Eq. 27 in Chapter 4.  Conditional elasticities are applied 
drawing on the conclusions reached in Chapter 3, where food demand 
elasticity due to food transfers are estimated at approximately 1 
across all deciles.   

Change in total real consumption expenditure (݀y ⁄ݕ ) following  
reform is calculated as the budget share weighted average change in 
the cost of the 8 food groups for which demand elasticities are 
estimated in Chapter 4.  The food groups are (i) Cereals including 
cereal products such as bread, (ii) Vegetables & Pulses including 
vegetable products such as canned vegetables, (iii) Fruits including 
preserved fruits, (iv) Oils & Fats, (v) Fish, Meat & Eggs, (vi) Milk & 
dairy products, (vii) Sugars & Syrups and (viii) Miscellaneous foods.  
Since only the Cereals, Oil and Sugars food groups include PDS 
goods, they will account for the entirety of change in the cost of 
living and other food groups as well as non-food prices are assumed 
to remain constant.  Assuming constant nominal expenditure, change 
in total real consumption equals the change in cost of living, defined 
as ݀yy =෍ݓ௜∗(݁(ௗ୪୬௉(࢖)) − 1௄

௜ୀଵ ) (14) 

where lnܲ(࢖) is the transcendental logarithmic price index integral to 
the QUAIDS demand model (Banks, Blundell, & Lewbel, 1997), 
estimated as 

lnܲ(࢖) ≡ ଴ߙ +෍ߙ௜ln݌௜ା 12෍෍ߛ௜௝ln݌௜ln݌௝௄
௝ୀଵ

௄
௜ୀଵ

௄
௜ୀଵ  (15) 

where ݌௜ is the price of the ith subgroup from a total of 42 subgroups 
included in third budget stage of the food demand model estimated in 
Chapter 4.  The parameter ߙ଴  is predetermined, as specified in 
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Chapter 4 and ߙ௜  and ߛ௜௝  are parameters estimated during the 
estimation of the QUAIDS models, reported for each of the 8 food 
groups in Appendix 2 in Chapter 4.  This choice of price index is 
similar to the choice of a superlative price index reflecting the cost of 
living where the ߙ௜’s reflect the income effect of a price change, and 
the substitution effect captured in ߛ௜௝’s reflect the effect of relative 
price changes. In addition, the star superscript for the budget shares 
 indicate the use of simulated budget shares, updated to reflect (∗௜ݓ)
the effects of price changes using budget share elasticities60.  

Following the suggestion of Anriquez et al. (2013), the effects of 
price changes on undernourishment are simulated not only through 
changes in mean calorie consumption but also through changes in 
inequality in calorie consumption.  Accordingly, mean calorie 
consumption is simulated for each decile given Eq. (8).  Finally, 
adjusting the ߤ௫  and ߪ௫  parameters in Eq. (3) accounting for the 
simulated calorie consumption produces a ceteris paribus simulation 
of the impact of policies on the prevalence of undernourishment. 

Simulated post reform nutrient intake for all nutrients considered in 
this study are estimated in a similar fashion and mean consumption of 
all nutrients are presented nationally and by decile.  Nutritional 
deprivation analysis is limited in this paper to calorie consumption 
only.  

 

                                                            

60 Given that Edgerton (1997) does not offer a specification for deriving 
unconditional budget share elasticities from multistage demand systems, this 
paper relies on Eq. (18) in Chapter 4 to estimate implied unconditional budget 

share elasticities relative to prices ߲߲݅ݓ ୪୬ ݆݌ = ݅ݓ݆݅ܧ +  ௜௝ is theܧ where , ݆݅ߜ

unconditional second stage price elasticities and ߜ௜௝ is Kronecker’s delta taking the 
value 1 when ݅ = ݆ and 0 otherwise. 
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Nutritional cost effectiveness analysis 
 

To consider alternative policies to mitigate the effects of PDS reform 
and tariffs, this paper extends the ex-ante nutritional cost 
effectiveness analysis approach typically applied by WFP, to 
incorporate the ability to compare the effectiveness of cash and food 
voucher transfers. This approach, referred to as the Omega Value, 
estimates the cost per aggregate nutrient unit supplied by the transfer 
(WFP, 2014).  Ryckembush et al. (2013) present the Omega Value as 
a means to go beyond cost efficiency measures when determining 
assistance modalities through incorporating a “nutrient per dollar” 
perspective in the design of transfer mechanisms addressing food 
insecurity. 

The Omega value (Ω) is a ratio of two values where both numerator 
and denominator are the ratio of nutrient value delivered by a food 
assistance programme relative to its total cost.  As such, Ω evaluates 
the nutrient delivery per dollar investment of two food assistance 
programmes and is estimated as   

Ω = ܸܰܵ௕ ௕ൗܸܰܵ௔ݐݏ݋ܥ ௔ൗݐݏ݋ܥ  (16) 

where ݐݏ݋ܥ௔ represents the total cost of undertaking programme “a”.  ܸܰܵ௔  is the Nutrient Value Score for the food basket expected in 
programme “a”, which is the sum of the proportion of nutrient 
specific daily requirements provided in the food basket.  The typical 
estimation of the ܸܰܵ truncates this proportion at unity (i.e. when a 
basket meets 100% or more of the daily requirements), though this is 
not performed in the present paper.  Truncating the proportion of 
nutrient intake requirements that is met due to the transfer penalizes 
transfers that exceed nutritional recommendations.  However, most 
nutritional recommendations refer to suggested average consumption 
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and very few nutritional recommendations offer a perspective on 
what maximum consumption should be. In the context of this paper, 
the level of consumption due to the transfer is estimated using 
nutrient elasticities, which are determined by consumer preferences. 
The view taken in this paper is that it is preferable simply to estimate 
the NVS as the sum of the proportion of nutrient specific daily 
requirements provided in the food basket without truncation.  This is 
calculated through 

ܸܰܵ =෍ܥ௞ܴ௞௞
ଵ  (17) 

where ܥ௞ is the expected consumption of the kth nutrient due to the 
transfer and ܴ௞  is the recommended intake of the kth nutrient.  
Accordingly, Ω<1 implies that the base food assistance programme 
(Programme “a”) is nutritionally more cost effective than the 
alternative (Programme “b”).   

In their presentation of the Omega value methodology and its 
limitations, Ryckembusch et al. (2013) note that the methodology is 
applied only to compare the delivery of actual food baskets (such as 
food aid parcels) with varying compositions.  This study 
demonstrates the use of the Omega value method to determine the 
nutritional cost effectiveness of cash transfers and food vouchers61.  
This is performed using nutrient demand elasticities exactly as 
specified in Eq. (8) with the change in expenditure (݀y/y) is a result 

                                                            

61 Unless specified otherwise, all references made in this paper to food vouchers 
refer to “value based” food voucher, which provides the recipient with a fixed 
monetary value dedicated to the acquisition of food with no, or very few, 
restrictions on the choice of food basket or quantities.  The Supplemental 
Nutrition Assistance Programme (SNAP) in the United States is an example of a 
value based voucher. 
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of the nominal value of the transfer.  However, recalling the analysis 
presented in Chapter 3 where demand for food due to food assistance 
is found to be unit elastic, nutrient elasticities applied in simulating 
the nutrient demand due to food vouchers are estimated using 
conditional demand elasticities.  The typical unconditional nutrient 
expenditure elasticities are applied when simulating nutrient 
consumption due to cash transfers.  

 

Data Sources 
 

As in the previous chapter, this paper also utilizes the 2012 Iraq 
Household Socio Economic Survey (IHSES) data, with a total sample 
of 25,142 households and representative at the national, province and 
district levels.  The IHSES questionnaire includes a diary for food 
and recurrent non-food expenditures and a recall for non-recurrent 
non-food expenditures and for PDS food items.  Data on acquired 
food quantities are converted into nutrient availability after adjusting 
weights by excluding non-edible portions.  Accordingly, household 
level nutrient availability is estimated for a total of 10 nutrients 
including protein, carbohydrate, fat, fiber, alcohol, iron, zinc, folate, 
vitamin A and vitamin B12, plus kilocalorie availability which is 
calculated directly from the macronutrients62.   

Prevalence of undernourishment in 2012, calculated according to the 
method outlined above in Eqs. (3) through (7), is estimated at 4.78 
percent, with the national mean dietary energy consumption estimated 
at 3,065 kilocalories per person per day and a coefficient of variation 
in calorie consumption of 0.308.  This is an improvement on the 2011 

                                                            

62 See Chapter 4 for further details on data and data manipulations.  
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prevalence, which was reported at 5.7 percent overall (WFP & GOI, 
2012).   

Using the 2012 IHSES survey as well, the World Bank estimate 
poverty at 19.8 percent (World Bank, 2014a).  The large discrepancy 
between the prevalence of poverty and undernourishment can be 
attributed both to methodological differences as well as to the 
importance of the PDS in ensuring food consumption.  
Methodologically, the poverty line for Iraq follows the cost of basic 
needs approach.  The food poverty line estimates the cost of acquiring 
average dietary energy requirements – estimated by the World Bank 
for Iraq at 2,337 kilocalories per person per day.  The prevalence of 
undernourishment, however, estimated the proportion of the 
population with calorie consumption less than the minimum dietary 
energy requirements, estimated at 1,775 kilocalories per person per 
day. 

Aside from the above, it is evident that the PDS plays a significant 
role in ensuring food consumption in Iraq.  This is perhaps best 
illustrated by the significant differences in the budget shares and 
dietary energy shares of the PDS food items listed in Table 1. 

Table 1: Calorie and Food Budget Shares for PDS commodities 

Calorie Share Food Budget Share 

PDS Rice 7.8% 0.7% 

PDS Wheat Flour 28.5% 3.0% 

PDS Vegetable Oil 7.4% 1.3% 

PDS Sugar 6.9% 1.3% 

Total 50.7% 6.3% 
Source: Own estimations using IHSES 2012 

On average, PDS food commodities provide over 50 percent of total 
calories acquired by Iraqi households.  Yet, when estimated with 
virtual prices – which are generally higher than the actual paid 
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amounts – expenditures on PDS foods consumes only 6.3 percent of 
total expenditure on food.   

As virtual prices reflect the price level that coincides with observed 
consumption levels, poorer households that consume more of the 
subsidized goods and less of the more expensive free market 
equivalents face lower virtual prices for the subsidized goods.  
Accordingly, poorer households face greater (negative) tax rates than 
wealthier households (Table 2). 

 

Table 2: Indirect Tax Rate and Income Transfer Due to PDS 
Subsidies 

Income Transfer  Indirect Tax Rate 

(%) 
  

($/mont
h) 

 PDS 
Rice 

PDS 
Wh. 
Flour 

PDS 
Veg. Oil 

PDS 
Sugar 

National 4.9% 47.4 
 

-609% -350% -2834% -2388% 
Decile 1 16.5% 72.0  -708% -511% -3757% -4376% 
Decile 2 11.3% 71.4  -681% -566% -3385% -4217% 
Decile 3 8.0% 60.7  -576% -366% -2902% -2957% 
Decile 4 6.8% 56.3  -733% -387% -5364% -3279% 
Decile 5 5.3% 47.5  -539% -319% -3275% -1982% 
Decile 6 4.3% 42.2  -605% -267% -3449% -1891% 
Decile 7 3.7% 40.0  -542% -296% -1735% -1557% 
Decile 8 2.8% 34.2  -595% -228% -2299% -1817% 
Decile 9 2.1% 28.7  -483% -233% -1669% -1577% 
Decile 10 1.2% 21.3  -532% -183% -1690% -1462% 
Source: Own estimations using IHSES 2012 
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Table 2 also lists the estimated lump-sum income transfer due to the 
subsidy as a proportion of total expenditures and in 2012 dollar terms.  
The PDS income transfer is progressive falling from 16.5 percent of 
total expenditure for the poorest decile down to 1.2 percent for the 
wealthiest decile.   

Aside from survey data, additional information is required to 
complete the analysis for this paper – namely nutrient expenditure 
demand elasticities.  These are listed in Table 8 of Chapter 4 and 
repeated in the table below for ease of reference.   

 

Table 3: Nutrient Expenditure Elasticities (࢑࣋) Nationally and by 
Decile  

 Calories Protein Fat Carbo-
hydrates Iron Zinc Folate Vit. 

A 
Vit. 
B12 

National  0.507 0.524 0.762 0.399 0.480 0.514 0.668 0.753 0.896 
Decile 1 0.325 0.346 0.602 0.237 0.321 0.313 0.623 0.876 0.917 
Decile 2 0.382 0.419 0.660 0.283 0.388 0.391 0.642 0.821 0.894 
Decile 3 0.430 0.458 0.706 0.324 0.417 0.441 0.650 0.789 0.902 
Decile 4 0.442 0.473 0.722 0.329 0.438 0.456 0.657 0.772 0.892 
Decile 5 0.481 0.498 0.748 0.372 0.448 0.480 0.658 0.749 0.889 
Decile 6 0.509 0.519 0.769 0.399 0.474 0.503 0.665 0.736 0.880 
Decile 7 0.552 0.553 0.800 0.443 0.502 0.553 0.673 0.714 0.905 
Decile 8 0.577 0.570 0.818 0.468 0.525 0.569 0.679 0.688 0.886 
Decile 9 0.627 0.602 0.837 0.529 0.559 0.606 0.679 0.663 0.861 
Decile 10 0.684 0.642 0.857 0.602 0.595 0.660 0.676 0.613 0.858 
Source: Chapter 4 

In addition, the matrix of compensated price elasticities is required in 
order to estimate welfare effects of PDS reform using Compensating 
Variation (CV).  In order to allow for varying welfare effects across 
the wealth distribution, a matrix of compensated price elasticities 
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estimated for each decile separately is required 63 . Using this 
information and following the methods described above, the impact 
of PDS reform on welfare and food security is estimated and reported 
below. 

5.4.  Results 
5.4.1. Impact of PDS Reform on Welfare 

PDS subsidies provide nearly all Iraqi households with access to a 
ration of basic food commodities at extremely low prices.  Therefore, 
eliminating PDS subsidies in a reform process would necessarily lead 
to significant increases in prices and a loss in the real value of 
expenditures.  This is further amalgamated by the expected increase 
in the price of free market equivalents of PDS goods (such as 
commercial wheat flour). The increase in cost of living64 is estimated 
following Eq. (14) relying on price indices for each of the 8 food 
groups as defined in Eq. (15). These are reported in Table 4 below. 

  

                                                            

63 Each of these is a 42 x 42 matrix, thereby precluding the ability to include in the 
report or an appendix. They are available upon request from the authors. 

64 The overall price index was calculated using all 8 food groups using data from all 
42 food items included in the third stage demand models estimated in Chapter 4. 
Non-food goods are included, although no change in prices of non food goods is 
assumed.  These are not listed in the table due to space considerations. 
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Table 4: Increase in Prices and Overall Cost of Living Due to 
PDS Reform  

   % increase in price of … 
 ∆ Cost of 

Living 
 Cereals & 

Cereal Products Oils & Fats Sugars & 
Syrups 

National -24.0%  261% 405% 231% 
Decile 1 -37.3%  376% 443% 308% 
Decile 2 -34.9%  387% 441% 300% 
Decile 3 -27.3%  295% 408% 248% 
Decile 4 -29.3%  320% 486% 261% 
Decile 5 -24.1%  258% 421% 230% 
Decile 6 -23.5%  239% 462% 223% 
Decile 7 -20.7%  231% 338% 203% 
Decile 8 -19.9%  206% 383% 219% 
Decile 9 -16.7%  183% 345% 185% 
Decile 10 -15.6%  182% 368% 191% 
Source: Own estimations using IHSES 2012 

It is evident from Table 4 that the price of food groups including PDS 
commodities would witness extremely high increases following the 
elimination of PDS subsidies, both from the increase of the price of 
PDS goods to reach free market levels as well as the expected 
increase in free market prices of free market equivalents of PDS 
goods65.  At the national level, this is expected to lead to a 24 percent 
reduction in the real value of expenditures.  This reduction is as high 
as 37.3 percent for the poorest decile, falling incrementally to 15.6 
percent reduction for the wealthiest decile.  

 

                                                            

65 This is 11 percent for commercial wheat flour and 8.5 percent for all other 
commercial equivalents, based upon findings from a joint WFP-GoI analysis (WFP 
& GOI, 2012). 
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Compensating Variation 

Welfare effects of eliminating PDS subsidies are estimated through 
Compensating Variation Ratio (CVR) as defined in Eq. (6).  CVR 
here represents the percent increase in nominal expenditures required 
to maintain pre-reform utility levels.  Overall, eliminating PDS 
subsidies would lead to a staggering 30.5 percent fall in aggregate 
welfare.  The results indicate that the effects of reform are worse for 
the poorer deciles, although they remain surprisingly high even 
among the wealthiest deciles.  This is illustrated in Figure 1. 

 

Figure 1: Compensating Variation (%) by Decile 

 

Rolling back PDS subsidies is regressive, where the poorer deciles 
experience a greater proportional loss of welfare.  In nominal terms, 
however, CVR for the wealthiest is nearly four times higher than that 
for the poorest decile.  In US dollar equivalents, CVR for the 
wealthiest decile is estimated at $88.4 per person monthly compared 
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with $22.9 per person monthly for the poorest decile. The national 
aggregate annual CVR is estimated at a shocking US$16.75 billion66. 

While shocking in magnitude, this is not all too surprising 
considering that the annual expenditure on the PDS stood at US$4.93 
billion in December 201267.  To verify this claim, we consider the 
additional expense the Iraqi population would have to bear in order to 
consume an additional US$4.93 billion worth of food in a year.  
Given the Iraqi average marginal propensity to consume food from 
total expenditure, estimated at 0.29468, it can be estimated that the 
Iraqi population would need to spend, at least, US$16.78 billion to 
consume US$4.9 billion worth of food in 2012, which is remarkably 
close to the estimated monetary value of the aggregate CVR69. 

 

 

 
                                                            

66 All references to US Dollars in this paper assume an average 2012 exchange rate 
of 1,160 Iraqi Dinar per US Dollar. 

67 According to the Iraq Ministry of Finance consolidated account for December 
2012 (http://www.mof.gov.iq) 

68 Considering that Marginal Propensity to Consume (ܥܲܯ) can be estimated as ܥܲܯ =  ݓ is the expenditure elasticity, estimated for Iraq at 0.79, and ߟ where ݓߟ
is the food budget share, estimated at 37.2 percent. 

69 It is important to note that this does not imply that US$16.75 would need to be 
distributed.  This only refers to the estimate of the expected aggregate monetary 
value of welfare loss due to the elimination of PDS subsidies.  The US$16.78 figure 
is a second estimate of the same, arrived to as the product of the annual value of 
the food included in PDS rations and the reciprocal of the Marginal Propensity to 
Consume – thus reflecting the theoretical total private expenditures required to 
support the private acquisition of US$4.93 billion worth of food annually. 
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Poverty Headcount Ratio 

The microsimulation results indicate that the poverty headcount index 
is expected to double, rising from the 19.8 percent baseline up to 39.4 
percent following the elimination of PDS subsidies.  To some extent, 
this coincides with the results of an earlier World Bank 
microsimulation performed with data collected in 2007, which 
reported a simulated poverty headcount ratio of 34.4 due to the 
uncompensated elimination of PDS subsidies, assuming market prices 
remain completely unaltered, and up to 40.3 percent if market prices 
were to double (World Bank & GOI, 2011).  However, the simulation 
performed in this paper differs somewhat from the one performed by 
the aforementioned World Bank simulation.   

This paper assumes an increase in ration prices to reach market 
prices, as specified in Eq. (15) and listed in Table 4.  The withdrawal 
of such subsidies and the resultant increased demand on commercial 
goods is unlikely to pass by without some increase in the prices of the 
commercially available goods. Accordingly, we account for an 
additional increase in market prices of free market equivalents equal 
to 11 percent for wheat flour and 8.5 percent for rice and the 
remaining food items.  This assumption draws on the results of a 
WFP-GOI longitudinal analysis of Iraqi market price responses to the 
volume of PDS imports for wheat flour and rice70 (WFP & GOI, 
2012).   

In addition, while the aforementioned World Bank analysis (World 
Bank & GOI, 2011) relies on the Fisher Price Index to estimate 
overall increase in the cost of living, no effort is made to reflect the 
potential changes in consumption patterns in response to the price 
                                                            

70 Since the WFP-GOI analysis only included Wheat Flour and Rice, this paper 
assumes that market prices of the remaining PDS food items would increase at 
least as much as the expected increase for free market rice, which is 8.5 percent. 
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shock, thereby biasing the budget shares.  In contrast, the present 
paper applies the transcendental logarithmic price index, defined in 
Eq. (15), which accounts for both income and substitution effects – 
offering a more realistic picture of the expected change in the cost of 
living.  This is especially important due to the Giffen behavior 
observed for PDS rice among the poorer deciles reported in Chapter 
4.  Failure to account for this will lead to underestimation of the 
increase in cost of living.  Finally, the World Bank analysis utilized 
national average price increases whereas the simulation performed in 
this paper utilizes the price increases faced by the second and third 
poorest deciles, which together form the reference group used in the 
construction of the food poverty line (World Bank, 2014b). 

 

Table 5: Poverty head count index (ࡼ૙) – Baseline and Simulated 
post reform 

 Baseline (%) Post reform (%) 
National 19.8 39.4 
Loc. Type: Urban 14.8 33.2 
Loc. Type: Rural 30.6 52.8 
HH Size: 1-4 members 2.8 8.2 
HH Size: 5-7 members 11.9 28.7 
HH Size: 8 or more 29.9 54.7 
Source: Own estimations using IHSES 2012 

Decomposition of the simulated poverty headcount index at the 
subnational level reveals that poverty is likely to rise more in urban 
areas than rural areas, with an expected rise of 124 percent in urban 
locations compared with a 73 percent rise in rural locations.  In 
addition, the effects of eliminating PDS subsidies are greater for 
smaller households, with an expected 3-fold increase in poverty for 
households with less than 5 members.  
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5.4.2. Impact of PDS Reform on Food Security 
 

Nutrient Intake 

The expected change in nutrient intake following the elimination of 
PDS subsidies, estimated according to Eq. (13) relying on the 
expected change in real expenditure by decile is presented in Table 6.   

 

Table 6: Estimated reduction in nutrient consumption nationally 
and by decile 

 Calories Protein Fat Carbo-
hydrates Iron Zinc Folate Vit. A Vit. B12 

National -15.4% -15.9% -23.2% -12.1% -14.6% -15.6% -20.3% -22.9% -27.2% 
Decile 1 -14.7% -15.6% -27.2% -10.7% -14.5% -14.1% -28.1% -39.5% -41.4% 
Decile 2 -16.4% -18.0% -28.3% -12.1% -16.7% -16.8% -27.6% -35.2% -38.4% 
Decile 3 -14.6% -15.5% -23.9% -11.0% -14.1% -14.9% -22.0% -26.7% -30.5% 
Decile 4 -16.2% -17.4% -26.5% -12.1% -16.1% -16.7% -24.1% -28.4% -32.8% 
Decile 5 -14.6% -15.1% -22.8% -11.3% -13.6% -14.6% -20.0% -22.8% -27.1% 
Decile 6 -15.2% -15.5% -23.0% -11.9% -14.2% -15.0% -19.9% -22.0% -26.3% 
Decile 7 -14.6% -14.6% -21.2% -11.7% -13.3% -14.7% -17.8% -18.9% -24.0% 
Decile 8 -14.8% -14.6% -21.0% -12.0% -13.5% -14.6% -17.4% -17.7% -22.8% 
Decile 9 -13.7% -13.2% -18.3% -11.6% -12.2% -13.3% -14.9% -14.5% -18.8% 
Decile 10 -14.5% -13.6% -18.2% -12.8% -12.6% -14.0% -14.3% -13.0% -18.2% 

Source: Own estimations using IHSES 2012 

Overall, the price increases due to eliminating PDS subsidies would 
reduce macro and micro nutrient consumption across all deciles.  For 
all nutrients, the decrease in nutrient intake is larger for the poorer 
deciles than the wealthier ones.  

Calorie intake is expected to fall by 15.4 percent on average, with 
much of that expected to be due to reduction in consumption of 
dietary Fat, which falls by 23.2 percent on average.     The largest 
reduction in consumption is expected for Vitamin B12 as households 
seek cheaper, plant based nutrients following PDS reform.  This 
highlights the spillover effects of the PDS which – although 
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subsidizing consumption of basic staples only – spurs demand for 
other foods and contributes to a greater diversity of diet across the 
wealth spectrum.  Most concerning is the reduction in consumption of 
Vitamins A and B12 among the poorest of Iraqi households (39.5% 
and 41.4% respectively) – particularly when previous analysis reports 
that much of the poorest Iraqis were found to be deprived in these and 
other essential micronutrients (WFP & GOI, 2012).  Given the 
importance of micronutrients such as Iron and Vitamin B12 for labor 
productivity (see for example Ulimwengu et al. (2011)), PDS reform 
is likely to have greater secondary negative effects on welfare than 
that captured in the present analysis.  Unfortunately, welfare gains 
often anticipated for rural populations following price liberalization 
reforms would likely be minimal given the Government of Iraq’s 
already generous agricultural price support policy implemented since 
2009 which is set at 15-30% higher than average international prices 
for major food crops purchased by the Government, including wheat 
and rice (Telleria, et al., 2012).  

In terms of balance of dietary energy from proteins, fats and 
carbohydrates, post reform consumption remains within the 
acceptable boundaries of across all deciles.  Following PDS reform, it 
is expected that the proportion of calories from Proteins will remain 
at 11.7 percent, nearly equal to baseline levels at 11.8 percent.  The 
proportion of calories from Fat falls by 1.8 percentage points to 22.2 
percent on average and this is somewhat compensated by an increase 
in the share of calories from Carbohydrates up to 59.5 post reform – 
up from 57.8 percent at baseline.  The proportion of calories from 
Protein remains fairly stable across all deciles ranging only between 
11.6 and 11.9 percent across deciles.  In contrast, the proportion of 
calories from Fat increases with greater income, rising from 16.5 
percent for the poorest decile, rising to 28.7 percent for the wealthiest 
decile.  Conversely, the proportion of calories from Carbohydrates 
falls from 66.0 to 52.2 percent from the poorest to the wealthiest 
deciles.  The balance of calories from Carbohydrates, Fats and 
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Proteins remain within the recommended limits across all wealth 
groups. 

 

Undernourishment 

Applying the estimated mean calorie consumption by decile (ݔௗതതത) in 
Eqs. (9) through (12) produces the simulated prevalence of 
undernourishment in the absence of the PDS as defined in Eq. (8).  
The method of measuring undernourishment applied in this paper 
specifies undernourishment as a function of average calorie 
consumption, inequality in consumption and the minimum dietary 
requirements.  Accordingly, reduced average consumption as well as 
rising inequality will necessarily lead to a prevalence of 
undernourishment.  The effect of PDS reform on undernourishment is 
depicted in Figure 2 below.  

 

Figure 2: Probability Density Function of Calorie Consumption – 
pre and post reform 

 
Note: The solid vertical line represents the Minimum Dietary Energy  
Requirements (1775 kcal pppd) 
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The prevalence of undernourishment estimated in this paper follows a 
parametric approach.  Accordingly, as depicted in Figure 2, the 
prevalence is estimated as the area under the curve below the 
Minimum Dietary Energy (MDER) threshold.  Accordingly, the 
prevalence of undernourishment can be understood as the probability 
that a random individual in the population is undernourished.   

 

Table 7: Undernourishment nationally and sub-nationally – pre 
and post subsidy reform 
 Baseline Without PDS
 Mean 

Calorie 
Consump-

tion

CV 
Under-

nourish-
ment 

 Mean 
Calorie 

Consumption
CV 

Under-
nourish-

ment 

National 3,065 0.308 4.8% 2,607 0.311 13.3% 
Loc. Type: Urban 3,087 0.304 4.6% 2,626 0.308 13.2% 
Loc. Type: Rural 3,017 0.315 5.1% 2,567 0.319 13.8% 
HH Size: 1-4 
members 3,899 0.314 1.0%

 
3,318 0.318 3.6% 

HH Size: 5-7 
members 3,154 0.278 2.5%

 
2,685 0.281 8.7% 

HH Size: 8 or more 2,801 0.260 4.7% 2,383 0.263 15.2% 
Source: Own estimations using IHSES 2012 

 

The results highlighted in Table 7 lists the impacts of eliminating 
food consumption subsidies on mean calorie consumption and 
inequality in calorie consumption – two main inputs in the estimation 
of undernourishment. Overall, undernourishment is simulated to rise 
from 4.8 percent nationally to 13.32 percent.  The largest proportional 
increase in undernourishment is expected for smaller households with 
less than 5 members, although this group remains the one with the 
lowest prevalence.  

Following the example of Anríquez et al. (2013), decomposition of 
the change in undernourishment following PDS reform to change due 
to growth (negative) in calorie consumption and redistribution is 
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performed using ௎ܲ௧ଵ − ௎ܲ௧଴ = ,଴ݐ)ܩ ;ଵݐ (ݎ + ,଴ݐ)ܦ ;ଵݐ (ݎ ,଴ݐ)ܴ+ ;ଵݐ (ݎ  where ݐ଴  represents baseline and ݐଵ post reform and 
where ݐ)ܩ଴, ;ଵݐ  reflects the change in mean calorie consumption (ݎ
holding distribution constant and ݐ)ܦ଴, ;ଵݐ  reflects the change in (ݎ
the distribution of calorie consumption (i.e. inequality) holding mean 
calorie consumption holding constant.  The last term, ܴ(ݐ଴, ;ଵݐ  ,(ݎ
represents the change in undernourishment that is not explained by 
growth and redistribution independently and can be either positive or 
negative71.   

 

Table 8: Decomposition of change in Undernourishment Due to 
PDS Reform 

 
Under-

nourishment 
(∆) 

Growth  Redistribution 

 % 
points 

% of 
change  % 

points 
% of 

change 
National 6.4% 5.9% 90.9% 0.4% 6.4% 

Loc. Type: Urban 6.4% 5.8% 90.9% 0.4% 6.3% 

Loc. Type: Rural 6.5% 5.9% 91.0% 0.4% 6.5% 

HH Size: 1-4 
members 2.0%  1.7% 85.4% 0.1% 7.4% 

HH Size: 5-7 
members 4.6%  4.1% 89.3% 0.3% 6.2% 

HH Size: 8 or more 7.7% 7.1% 92.1% 0.4% 5.3% 

Source: Own estimations using IHSES 2012 

The majority of the simulated change in the prevalence of 
undernourishment is due to reduction in mean calorie consumption 
(90.9 percent) whereas only 6.4 percent of the change is due to 
increased inequality (redistribution).  This is not especially surprising 
                                                            

71 This is estimated but not reported in Table 8 due to space consideration. 
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despite the regressivity of PDS reform on welfare levels (see Figure 
1), particularly since the rate of reduction in expected calories 
consumption does not vary excessively across deciles (see Table 6).  
This is because poorer households adjust their consumption patterns 
to safeguard the availability of calories.  In contrast, the effects of 
PDS reform consumption of micronutrients such as Vitamin B12 is 
more regressive as poorer households substitute away from the only 
possible sources of this Vitamin – meat, fish, eggs and dairy – 
towards cheaper sources of dietary energy. 

 

5.4.3. Nutritional Cost Effectiveness Analysis of Cash and Food 
Vouchers  

 
Given the negative effects of eliminating PDS subsidies on welfare 
and food security, it is unthinkable that the reform process would ever 
succeed, or even take place to start with, unless effective efforts are 
exerted to mitigate them.  Cash transfer programs have largely 
become the policy of choice when designing mitigation mechanisms 
and have increasingly been utilized to replace national food assistance 
schemes (Devereux, 2009) – a tendency that began to seep into the 
practices and recommendations of donors and international 
organizations (Norad, 2011).  From Latin America to Africa, the 
Middle East and Asia, examples abound of food assistance or food 
subsidy reform processes where cash transfers have been either 
proposed or already adopted as the mitigating alternative.   

This is contrasted with evidence from the United States where a small 
yet continuous stream of empirical publications from the 1970s up to 
2017 have argued that replacing the Supplemental Nutrition 
Assistance Program 72  (SNAP), the main food assistance scheme 
                                                            

72 Previously known as the Food Stamp Scheme.  
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managed by the US government, with cash benefits would eventually 
lead to reduced food consumption among the recipients as analysts 
have found that the marginal propensity to consume food due to food 
assistance transfers is higher than that due to cash transfers.  Though 
conflicting with generally accepted economic theory on food subsidy 
schemes – namely Southworth’s theoretical model (Southworth, 
1945) – the higher marginal propensity to consume food due to food 
assistance, often referred to as the “cash-out puzzle”, has been 
assessed and confirmed numerous times in a small yet continuous 
stream of empirical publications from the 1970s through to 2017 (see 
Chapter 3 for more details).  Indeed, this body of literature is 
arguably the main reason why SNAP remains as a food assistance 
mechanism and not converted to a cash transfer mechanism. 

Yet, what has puzzled empirical analysts concerned with food 
assistance schemes in the United States does not appear to much 
burden policy analysts across the developing world, except perhaps 
organizations with specific food and nutrition security mandates.  The 
increased use of cash in food assistance programmes has led to 
greater questioning of the choice of transfer modality among 
international food based humanitarian and development agencies.  
For example, WFP corporate requirements stipulate the need to 
undertake nutritional cost effectiveness of different modes of transfer 
in response to the significant increase in cash and voucher 
programmes they implement (WFP, 2014).   

 

Omega Value Cost Effectiveness Analysis 

The Omega Value method, which is the nutritional cost effectiveness 
analysis approach developed within WFP, is a good candidate to be 
applied in the context of reforming food subsidies in Iraq – 
specifically in suggesting alternative measures to mitigate the impacts 
of reform on poorer households.  
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The Omega value analysis is performed as described in Eqs. (16) and 
(17).  The analysis presents a comparison of the nutritional cost 
effectiveness of cash transfers and value based food vouchers. While 
many considerations may enter in the design of a social transfer 
mechanism, the analysis will only consider the basic parameters of 
coverage and transfer value.  Specifically, the coverage of both the 
cash and food voucher schemes will be limited to the 39.4 percent of 
the population estimated to be poor following the elimination of PDS 
subsidies.  The analysis assumes perfect targeting, which is – of 
course – the unattainable ideal that is practically impossible to 
achieve73.  However, given that the purpose of this analysis is to 
compare the effectiveness of alternative transfer mechanisms, rather 
than alternative targeting approaches, the simple assumption that both 
transfer mechanisms would apply the same targeting approach would 
eliminate any biases due to imperfect targeting from the comparative 
cost effectiveness analysis74. 

The transfer values for cash and vouchers, defined using ܴܸܥ  and ܸܥ ௙ܴ௢௢ௗ described in Eqs. (5) and (6) respectively are listed in Table 
9.  

  

                                                            

73 A discussion of the targeting errors from one of the more predominant targeting 
mechanisms – the Proxy Means Test – can be found in Kidd, Gelders, & Bailey-
Athias (2017).   
74 There is the possibility that actual targeting performance for the food transfer 
would be better than for the cash transfer due to self-selection (Coady, Grosh and 
Hoddinott, 2004).  However, accounting for implementation-level differences in 
targeting is not within the scope of this paper. 



 196

Table 9: Cash and Voucher Transfer Values and Aggregate Costs 
 

Cash Transfer
Food Voucher 

Transfer 
ܸܥ  $ ܴܸܥ  ௙ܴ௢௢ௗ $ 
Transfer Value: Poorest Decile 48.0% $22.9 39.6% $18.9 
Transfer Value: Second Decile 41.7% $30.8 33.9% $25.0 
Transfer Value: Third Decile 34.4% $31.9 27.7% $25.7 
Transfer Value: Fourth Decile 35.7% $39.6 28.5% $31.7 
  
Annual Aggregate Transfer Value  $6.34 

billion   $5.14 
billion 

Administrative Cost (%) 11.2% 14.0% 
Total Annual Cost  $7.05 

billion   $5.85 
billion 

Source: Own estimations using IHSES 2012 

The measure of CVR estimated in this paper utilizes the expenditure 
functions estimated from a complete food demand system and 
represents the amount of money, expressed as a ratio of current 
expenditure levels, required to maintain pre-reform utility levels 
while allowing for the expected alterations in consumption bundles 
given the expected increase in relative prices.  It is therefore a logical 
choice for the estimation of transfer values.  

The use of ܸܥ ௙ܴ௢௢ௗ to value the food voucher transfers as opposed to ܴܸܥ is guided by the results in Chapter 3 which presents evidence 
suggesting that the food demand elasticity due to a food transfer is 
approximately equal to one.  Applying this to the context of this paper 
simply implies replacing the cash expenditure elasticities (ߟ) in Eq 
(6) with the elasticity of demand for food from food vouchers, which 
in stylized form, is taken to equal unity. 

Table 9 presents the estimated transfer values for the cash and food 
voucher schemes, where it is immediately obvious that the transfer 
values are defined for each decile independently, thus also reflecting 
the unattainable ideal that requires not only perfect poverty targeting, 
but also precise allocation of recipients to the proper decile.  While 
practically impossible to achieve, this also does not bear great 
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significance in the context of a comparative cost effectiveness 
analysis as it is reasonable to assume that imperfections in 
implementation would affect both transfer schemes being compared. 

Implementing either scheme comes at a substantial cost.  Excluding 
administrative costs, the aggregate annual cost for the cash transfer is 
estimated at US$6.34 billion and for voucher transfers it is estimated 
at US$5.14 billion.  With administrative costs included, this rises to 
US$7.05 billion and US$5.85 billion for cash and voucher transfers 
respectively75. 

Given the defined transfer values for cash and vouchers, undertaking 
the Omega Value comparative nutritional cost effectiveness analysis 
begins with the estimation of the Nutrient Value Score (NVS), as 
described in Eq. (17), for both transfer modalities.  This is performed 
through calculating the difference between the post reform nutrient 
intake levels and the expected nutrient intake due to each of the 
transfers.   

 

 

 

 

                                                            

75 Administrative costs refer to the cost of undertaking the transfer, including 
initial investments and bank transaction costs but exclude the cost of targeting.   
As targeting is assumed to be the same under cash or vouchers, including targeting 
costs would not alter the comparative cost effectiveness analysis.  WFP estimated 
the administrative costs for a cash transfer at 11.2 percent and an electronic food 
voucher at 14 percent (WFP & GOI, 2012). 
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Table 10: Nutrient Value Score (NVS) from Cash and Value 
Based Vouchers Schemes 

Calo-
ries 
(kc)

Prot-
ein 
(g)

Fat 
(g)

Iron 
(mg)

Zinc 
(mg)

Fol-
ate 
(m)

Vit. 
A 

(IU) 

Vit. 
B12 

(mcg) 
Daily Requirements 2100 52.5 40 12.5 5.7 257.4 1426 1.7 
Post Reform 
Consumption 2208 65.2 47 19.2 12.0 250.2 2720 1.0 
Post Transfer 
Consumption 2550 75.4 54 22.2 13.9 289.0 3141 1.2 
Consumption due to 
Transfer 342 10.1 7 3.0 1.9 38.8 421 0.2 
% Of requirements due to 
Transfer 16% 19% 18% 24% 33% 15% 30% 9% 
Nutrient Value Score = 
1.64 0.16 0.19 0.18 0.24 0.33 0.15 0.30 0.09 

Source: Own estimations using IHSES 2012 

The NVS calculated for both cash and food vouchers is equal to 1.64.  
It should be noted that the NVS does not hold any intrinsic meaning 
except in comparing the expected nutrient consumption due to 
alternative transfer mechanisms.  As described in Eq. (17), the NVS 
is the sum of the proportion of the nutrient specific daily requirements 
that is attributed to the transfer.  Therefore, the NVS is bound to 0 at 
the lower end, indicating that the transfer does not lead to 
consumption of any of the nutrients and unbounded at the higher end, 
except by tastes and preferences of the Iraqi population as estimated 
by a food demand system.  

The transfer schemes are designed such that they produce the same 
consumption response, thus the estimated NVS due to both schemes 
are exactly equal.  Accordingly, the comparative cost effectiveness 
analysis narrows down to comparison of costs.  The Omega Value 
(Ω) can be applied given the information at hand as specified in Eq. 
(16) where  

Ω = ܸܰܵ௏ ௏ൗܸܰܵ஼ݐݏ݋ܥ ஼ൗݐݏ݋ܥ = 1.64 5.85ൗ1.64 7.05ൗ = 1.21 
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with the superscripts ܥ and ܸ denote cash and vouchers respectively. 
Accordingly, the estimated Omega Value of 1.21 implies that the 
food voucher is 21 percent more nutritionally cost effective than the 
cash transfer scheme.  This can also be achieved by applying Eq. (8) 
from Chapter 3, which specifies Voucher Cost Effectiveness (ܸܧܥ) as 
a function of expenditure elasticity (ߟ)76 and the administrative cost 
associated with cash transfers (a) and the administrative cost 
associated with food vouchers (b).  ܸܧܥ is estimated as 

ܧܥܸ ≡ 1 + 1)ߟܽ + ܾ) = 1.1120.809(1.14) = 1.21 

also confirming that the food voucher scheme is 21 percent more 
nutritionally cost effective than the cash transfer scheme.   

The same results are also reached if the transfer schemes were 
designed to be bound by the same budget constraints, thus allowing 
the NVS for the cash transfer scheme to differ from that for the food 
voucher transfer scheme.  In this alternative scenario, both the cash 
and food voucher transfer are set equal to ܸܥ ௙ܴ௢௢ௗ, thus the NVS for 
the food voucher is the same as that estimated above (1.64) and the 
NVS for the cash transfer is estimated at 1.33 (Table 11).  

Table 11: Nutrient Value Score (NVS) from alternative Cash 
Transfer Schemes 
 Calorie 

(kc) 
Prot-

ein (g) 
Fat 
(g) 

Iron 
(mg) 

Zinc 
(mg) 

Folat
e (m) 

Vit. A 
(IU) 

Vit. 
B12 

(mcg) 
Daily Requirements 2100 52.5 40 12.5 5.7 257.4 1426 1.7 
Post Reform Consumption 2208 65.2 47 19.2 12.0 250.2 2720 1.0 
Post Transfer Consumption 2485 73.4 53 21.7 13.6 281.6 3060 1.1 
Consumption due to Transfer 278 8.2 6 2.4 1.5 31.4 340 0.1 
% Of requirements due to 
Transfer 

13% 16% 15% 19% 27% 12% 24% 7% 

Nutrient Value Score = 1.33 0.13 0.16 0.15 0.19 0.27 0.12 0.24 0.07 
Source: Own estimations using IHSES 2012 
                                                            

76 The elasticity of 0.809 presented here is the weighted average of the elasticities 
for the poorest 4 deciles. 
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Repeating the Omega Value analysis with the new parameters 
indicates, once again, that the food voucher scheme would be 21 
percent more nutritionally cost effective than the cash transfer 
scheme. 

 

5.4.4. Simulated Impact of Cash and Food Vouchers 
 

The impact of both cash and food voucher schemes on poverty and 
undernourishment is assessed, applying the same general approach 
for the poverty simulation as that applied previously in Section 4.1.  
For undernourishment, this is performed by estimating the increase in 
calorie consumption due to the transfer and estimating average calorie 
consumption by decile of the rearranged rank order of the population 
following the transfer.  Plugging the decile average calorie 
consumption in Eqs. (9) through (12) produces the post-transfer 
average dietary energy consumption (ߤ௫) and coefficient of variation 
of dietary energy consumption ( ௫ܸ ) which are finally applied as 
described in Eq. (8) to simulate the prevalence of undernourishment. 

The results of the simulation are listed in Table 12 including baseline, 
post reform and post each of the considered transfer schemes.  

  



 201

Table 12: Calorie consumption and undernourishment pre and 
post subsidy reform and transfers 
 Pre 

Reform Post Reform
 

Baseline  Uncomp-
ensated 

Cash 
Transfer 

Voucher 
Transfer 

Decile 1 2,198  1,876 2,175 2,175  
Decile 2 2,493  2,084 2,433 2,430  
Decile 3 2,671  2,282 2,542 2,583  
Decile 4 2,800  2,346 2,632 2,597  
Decile 5 3,005  2,565 2,691 2,710  
Decile 6 3,168  2,686 2,706 2,678  
Decile 7 3,386  2,890 2,890 2,890  
Decile 8 3,720  3,168 3,168 3,168  
Decile 9 3,988  3,441 3,441 3,441  
Decile 10 5,122  4,379 4,379 4,379  
National 3,065  2,607 2,772 2,772  
      
Coefficient of 
Variation 0.308  0.311 0.271 0.273 

Undernourishment 
(%) 4.78  13.32 6.17 6.16 
Source: Own estimations using IHSES 2012 

The cash transfer scheme delivering a transfer value equal to ܴܸܥ, 
and the food voucher scheme delivering a transfer value equal to ܸܥ ௙ܴ௢௢ௗ  contribute significantly to reversing the rise in the 
prevalence of undernourishment due to the elimination of PDS 
subsidies.  However, the post transfer prevalence remains higher than 
the baseline.  The prevalence of undernourishment, which is 
estimated at 4.78 percent at the pre reform baseline and simulated to 
rise to 13.32 percent as a result of eliminating PDS subsidies, is 
simulated to fall back down to approximately 6.2 percent as a result 
of either transfer scheme.  The slight difference between the cash 
transfer and food voucher transfer (6.17% and 6.16% respectively) is 
attributed to the differences in the rearrangement of the rank order of 
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the population owing to the fact that the cash transfer is nominally 
more generous.  

The reduction in undernourishment is achieved through an increase in 
mean calorie consumption coupled with a reduction in inequality in 
calorie consumption.  The decomposition of change in 
undernourishment shows that 53.8 percent of the expected reduction 
in undernourishment is attributed to growth in consumption alone 
while 53.6 percent can be attributed to redistribution alone.   

 

Table 13: National and Subnational Undernourishment pre and 
post subsidy reform and transfers 

 Pre 
Reform Post Reform

 Baseline  Uncomp-
ensated

Cash 
Transfer

Voucher 
Transfer 

National 4.78 13.32 6.17 6.16 
Loc. Type: Urban 4.64 13.15 5.98 5.97 
Loc. Type: Rural 5.13  13.75 6.93 6.89 

HH Size: 1-4 members 0.95  3.63 1.20 1.18 

HH Size: 5-7 members 2.45  8.74 3.73 3.73 
HH Size: 8 or more 4.69 15.19 7.59 7.57 
Source: Own estimations using IHSES 2012 

Subnational prevalence of undernourishment is also simulated to fall 
significantly, though undernourishment is simulated to remain higher 
for all considered subnational groups than the baseline prevalence.  
Simulations show that rural households are affected more than urban 
households, with the latter facing a 34 percent increase in the 
prevalence and the former facing 29 percent increase in the 
prevalence.  Also, larger households are simulated to experience 
greater proportional increases in undernourishment compared with 
smaller households.  
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It is sufficiently apparent that the designed transfer mechanisms, 
despite being perfectly targeted and with transfer values exactly equal 
to decile-specific compensating variation, fails to fully reverse the 
negative effects of eliminating PDS subsidies on the prevalence of 
undernourishment.   

Simulating the effects of the cash transfer scheme on the poverty 
headcount ratio, however, paints a slightly different picture. 

 

Table 14: National and Subnational Poverty pre and post subsidy 
reform and transfers 

 Pre 
Reform  Post Reform 

 Baseline  Uncomp-
ensated

Cash 
Transfer

Voucher 
Transfer 

National 19.8  39.4 19.5 22.7 
Loc. Type: Urban 14.8  33.2 15.5 18.4 
Loc. Type: Rural 30.6 52.8 28.3 32.2 
HH Size: 1-4 
members 2.8  8.2 4.1 4.6 

HH Size: 5-7 
members 11.9  28.7 13.1 15.8 

HH Size: 8 or more 29.9 54.7 28.2 32.4 
Source: Own estimations using IHSES 2012 

The poverty headcount index for Iraq, which is estimated at 19.8 
percent at the pre reform baseline and simulated to rise to 39.4 
percent as a result of eliminating PDS subsidies, is simulated to return 
to 19.5 percent after accounting for the cash transfer.  At the 
subnational level, the simulated poverty rate after the cash transfer is 
also very close to the baseline, though urban poverty is found to be 
slightly higher (15.5 percent compared to 14.8 percent at the baseline) 
and rural poverty slightly lower than the baseline (28.3 percent 
compared to 30.6 percent at the baseline).  Small differences are also 
observed for household size, where smaller households appear 
slightly worse off following the reform and mitigation efforts 
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compared with the baseline, while larger households are slightly 
better off following the cash transfer than at the baseline.  

The simulated poverty headcount following the food voucher, 
however, remains higher than the baseline poverty rate.  This is 
attributable to the fact that the nominal value of the food voucher is 
lower than the nominal value of cash transfer.  The aggregate cash 
transfer value is approximately 23 percent higher than the aggregate 
voucher transfer value (See Table 9). 

Whereas estimating the food consumption value of the food voucher 
is bound by the fact that the elasticity of food demand from food 
vouchers is higher than the elasticity of food demand from cash, 
thereby producing similar food consumption impacts, this cannot be 
reflected in the poverty simulation unless the food vouchers are 
valued at higher than its nominal value.  The findings of Chapter 3, 
particularly the suggestion that the elasticity of food demand from 
food vouchers is approximately equal to one, implies that the nominal 
value of the food voucher can be logically adjusted to reflect the 
higher marginal utility of food vouchers relative to cash transfers, in 
which case both cash transfer and food voucher could possibly 
generate the similar impacts.  However, this is not pursued in the 
present paper as it is sufficient to note that the perfectly targeted cash 
transfer, valued using the estimated measure of Compensating 
Variation, is simulated to near perfectly reverse the welfare loss to the 
poor following the elimination of PDS subsidies. 

 

5.5.  Discussion  
 

The results presented in the preceding Section, both regarding the 
nutritional cost effectiveness analysis of cash and food vouchers and 
regarding the simulation of their impacts on poverty and 
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undernourishment, raise several pertinent questions that merit further 
consideration. 

 

Cost Effectiveness Analysis 

The cost effectiveness analysis performed in this paper represents an 
extension of the Omega Value methodology enabling an ex ante 
comparative nutritional cost effectiveness analysis of food vouchers 
relative to cash transfers.  Building upon the evidence surrounding the 
cash-out puzzle in Chapter 3, the approach presented here illustrates 
the ease of undertaking an ex ante cost effectiveness analysis using 
only a few parameters – namely expenditure elasticity of demand for 
food and basic information on administrative costs of implementing 
cash and food vouchers.   

Yet, such a formulaic expression of nutritional cost effectiveness 
raises the question of whether cash transfers could ever exceed food 
vouchers as the more nutritionally cost effective option.  The results 
presented in this paper, as well as in Chapter 3, in fact do not 
preclude such a possibility, which can occur under two conditions.  
First, it is apparent that targeting the assistance to the poorest 
increases the relative cost effectiveness of cash.  Expenditure 
elasticity of demand for food rises with greater poverty, therefore it is 
plausible that a very narrowly targeted cash transfer can be at least as 
cost effective as a food voucher.  If demand for food is greater than 
unit elastic, then cash would be the more nutritionally cost effective 
option.  While this is admittedly rare to observe it should be pointed 
out that the analysis performed in this paper relies upon elasticities 
estimated at decile means, whereas estimating point elasticities may 
reveal a proportion of the population with sufficiently high 
expenditure elasticities, presumably among the very poorest of Iraqi 
society, to render a cash transfer nutritionally more cost effective than 
a food voucher.   
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The second condition would be if the administrative costs of 
administering food vouchers are significantly higher than the cost of 
implementing a cash transfer.  For cash transfers to be more cost 
effective than food vouchers as a result of administrative costs alone, 
the food voucher administrative costs (ܾ ) would need to be high 
enough such that (1 + ܾ) > (1 + ଵିߟ(ܽ .  In the case of Iraq, 
particularly the poorest 39.4 percent of the population intended to 
receive the transfer, this would require administrative costs for the 
food voucher to be higher than 37 percent of the aggregate voucher 
transfer value – which is unrealistically high particularly in relation to 
the 11.2 percent administrative costs of a cash transfer assumed for 
Iraq. 

Barring an inordinately high administrative cost for food vouchers 
relative to those for cash transfers, the main influence in the cost 
effectiveness analysis of food vouchers relative to cash transfers is 
the expenditure elasticity of demand for food.  With some 
international evidence indicating that expenditure elasticity of 
demand for food range between 0.854 and 0.346 (Muhammad, Seale, 
Meade, & Regmi, 2011), it is evident that cash transfers cannot 
simply be assumed to be the most effective approach in improving 
food and nutrient consumption unless verified through comparative 
cost effectiveness analysis such as that performed in this paper. 

 

Differences in Poverty and Food Insecurity Impacts  

Additional consideration is also warranted for the results of the 
simulations presented in this paper.  Comparing the simulated 
impacts of the cash transfer scheme on poverty reported in this paper 
with the impacts reported by the World Bank for Iraq shows 
significant disparities that should be explained.  The analysis reported 
in the present paper shows that the rise in poverty due to eliminating 
PDS subsidies can be reversed with a budget determined by the 
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estimated value of the aggregate Compensating Variation for the 
poorest 4 deciles, which in 2012 dollar terms amounts to US$6.34 
billion.  Though the restrictive assumptions of perfect targeting and 
perfect allocation of transfer values relegates this option to an 
unattainable ideal.  In contrast, World Bank simulations estimate that 
– under similar targeting assumptions – a far less generous cash 
transfer scheme would nearly eradicate poverty in Iraq, reducing post 
PDS elimination poverty rates from 34.4 percent down to 4.5 percent 
if market prices were to remain stable, or from 40.3 percent down to 
18.1 percent if market prices of food were to double (World Bank & 
GOI, 2011).   

This discrepancy, however, is fully explained by differences in 
methodological choices and assumptions. Recalling the poverty 
microsimulation approach described in Section 3 of this paper, the 
main adjustment applied to the survey data to perform the simulation 
is to account for the increased cost of living following the removal of 
PDS subsidies.  In the present paper, baseline consumption 
expenditures are deflated with expected rate of increase in the cost of 
living facing the second and third poorest deciles, which together 
constitute the reference group used in defining the poverty line for 
Iraq.  The approach followed by the World Bank in Iraq, however, 
deflates baseline consumption expenditures with the expected 
national average rate of increase in the cost of living (World Bank & 
GOI, 2011).   

Given that the poor are disproportionately affected by eliminating 
subsidies, using average expected increases in the cost of living 
produces both a lower estimated impact of eliminating subsidies as 
well as greater estimated impact of the cash transfers.  This practice is 
also observed in other contexts as well, such as in Libya (Araar, 
Choueiri, & Verme, 2015) and in broader global perspective papers 
(see for example, De Hoyos & Medvedev (2009).  It should be noted, 
however, that this practice is not universally applied within the World 
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Bank, as other World Bank publications apply inflation rates 
observed by the poor, such as the “poor person’s price index” for 
Latin American and Caribbean countries (World Bank, 2008).  This 
practice as also not unique to the World Bank, as also the WFP 
simulation of the impact of reforming the Iraqi PDS (WFP & GOI, 
2012) applied a single average rate of inflation, which unsurprisingly 
had the same effect of underestimating the impacts relative to the 
results presented in this paper.  

Another aspect of the simulations reported in this paper warranting 
further consideration is the fact that both mitigation measures fail to 
fully reverse the simulated increase in undernourishment, while at 
least the cash transfer is simulated to effectively reverse the expected 
increase in poverty. 

First, it should be acknowledged that the measure of compensating 
variation applied in this paper allows the compensated to maintain 
pre-reform utility levels, but not necessarily with the same pre-reform 
consumption bundle.  It is perfectly reasonable that in the prevailing 
market conditions following the elimination of PDS subsidies, utility 
can be maintained constant while observing less calorie consumption 
as the increase in the relative price of food induces a shift in 
consumption of non-food goods.  Yet, this does not necessarily 
explain the full extent of the issue, particularly since both the poverty 
simulation and undernourishment simulation account for behavioral 
responses in a similar fashion. 

The other possibility lies in the differences in the methods of 
measuring poverty and undernourishment – not only in the practical 
details of the methods, but also in the very axioms underpinning the 
concepts of poverty and food insecurity.  For poverty measurement, 
the focus axiom is of particular relevance to the current problem.   

The focus axiom addresses the importance of maintaining the poverty 
measure as a characteristic of only the poor within the society rather 
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the general poverty of the society as a whole.  Thereby, the focus 
axiom isolates the income of the poor from the rest of society in such 
a way that prevents an increase in the income of the non-poor to 
outweigh a fall in the income of the poor (Sen, 1981).  In practice, 
this is achieved in the Poverty Headcount Index reported in this paper 
through censoring the consumption expenditure vector at the poverty 
line.  While the Poverty Headcount Index answers the question of 
‘how much poverty there is’ in the society, other poverty measures 
that reject the focus axiom – such as Anand’s (1977) modification of 
the Sen Index or Subramanian’s externality-adjusted measure of 
poverty (2009) – answer the question ‘how poor is the society’ 
(Subramanian, 2012).   

As such, the poverty headcount index determines that, following the 
poverty targeted compensation, the number of poor in Iraq would not 
increase following the elimination of PDS subsidies.  Although, this 
is achieved through fully ignoring the significant loss of welfare 
experienced by the remaining population, which from Figure 1 can be 
seen to be anywhere between 30 and 18 percent of pre-reform 
expenditure levels.   

In contrast, the method to estimate the prevalence of 
undernourishment applied in this paper does not necessarily 
‘measure’ as much as it ‘estimates’ undernourishment in probabilistic 
terms – specifically as the probability of observing consumption 
within the population that falls below the minimum calorie 
consumption threshold (Cafiero, 2014).  The probabilistic framework 
for the method of undernourishment therefore precludes an actual 
‘identification’ of the undernourished.  It follows, therefore, that the 
method of estimating the prevalence of undernourishment rejects the 
focus axiom, and thus strives to answer the question ‘how food 
insecure is the society’ rather than ‘how many food insecure 
individuals are there’ in the society.  This is achieved by considering 
the distribution of consumption across the entire society and does not 
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disregard consumption levels at the higher end of the distribution, 
particularly its implications on average consumption and the overall 
inequality in consumption.  

This does not, however, imply that the undernourishment method 
applied here is necessarily a poor measure of food security.  Though, 
admittedly, the literature on the axiomatic underpinnings of food 
security measurement is decidedly underdeveloped, there appears no 
prerogative why a food security measure should satisfy the focus 
axiom.  Indeed, it is arguable that the “stability” pillar of food 
security, introduced in Section 2 of this paper, precludes the need to 
satisfy a focus axiom.  Recalling the definition of food security as a 
condition that exists when “all people, at all times, have physical, 
social and economic access to sufficient, safe and nutritious food”, 
the stipulation of “at all times” implies that heightened risk to food 
security is itself a manifestation of food insecurity.  This is confirmed 
by the single publication attempting to define food security 
measurement axioms (Upton, Cissé, & Barrett, 2016), which relies on 
the four pillars of food security, and which translates “at all times” 
stipulation into the “time axiom” of food security measurement 
encompassing “predictable and unpredictable variability over time”. 

This discrepancy between poverty and undernourishment has gained 
recent attention in the literature, with some studies asserting that 
economic growth is a helpful but insufficient factor in reducing child 
malnutrition or micronutrient malnutrition (Ecker, Breisinger, & 
Pauw, 2012), and that the great majority of underweight women and 
undernourished children in sub-Saharan Africa are actually not found 
in the poorest 20 percent of households (Brown, Ravallion, & van de 
Walle, 2017). 

It is therefore plausible that the elimination of PDS subsidies and the 
compensation of the poor with a cash transfer or a food voucher 
transfer can leave Iraq no poorer yet generally more food insecure.  
This echoes the argument put forth in the Chapter 1, which presents 
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evidence of heightened food insecurity following the replacement of 
universal consumption subsidies with cash transfers in a variety of 
contexts ranging from Mexico to Nigeria to Sri Lanka to Iran.   

Finally, the analysis presented in this paper leads to the inescapable 
question of whether eliminating the PDS is a reasonable policy at all.  
Indeed, the results presented in this paper raise questions about the 
efficiency of replacing universal subsidy schemes with targeted cash 
or food voucher transfer schemes.  The aggregate monetary measure 
of welfare loss to Iraqi society as a whole due to the elimination of 
the PDS subsidy – estimated at US$16.75 billion in 201277 – is far 
larger than the cost of maintaining the subsidy, which cost US$4.9 
billion in the same year.  In addition, replacing a US$4.93 billion 
universal food subsidy with a US$6.34 billion poverty targeted cash 
transfer scheme or even a US$5.14 billion poverty targeted food 
voucher transfer is unlikely to garner sufficient political support to be 
implemented.  

 

5.6.  Conclusion 
 

This paper applies an approach to account for the effects of food 
subsidy reform on welfare and food security.  With the resurgence of 
violence in Iraq following the loss of nearly one third of the territory 
of Iraq to the Islamic State terrorist organization in 2014, little 
progress has been achieved in reforming the Public Distribution 
System (PDS).  However, as Iraq continues to regain sovereignty in 
the areas lost to the Islamic State and struggles to regain normalcy 
after decades of suffering from war, sanctions and terrorism, 
                                                            

77 This is the estimated aggregate annual Compensating Variation due to the 
elimination of PDS subsidies. 
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discussions over the future of the PDS have resurfaced. The Iraqi 
Parliament has discussed a first draft of a law that would transform 
the PDS system into an electronic benefit transfer mechanism, though 
which maintains the flexibility in the system to enable any possible 
form of alteration to the system, including transferring it to either a 
value based food voucher redeemable in the Iraqi market place or a 
cash transfer mechanism.  

In this paper, the food demand system parameters and the resulting 
food and nutrient demand elasticities estimated in Chapter 4 are 
applied in simulating the welfare and food security impacts of 
eliminating PDS and replacing it with a targeted cash or food voucher 
transfer mechanism.   

The application of ex ante policy analysis methods to the Iraq context 
provides valuable insight into the effects of eliminating PDS food 
subsidies on welfare and food security.  The analysis reveals that 
price increases following the removal of PDS subsidies would lead to 
a 24 percent rise in the cost of living resulting in a 30.5 percent fall in 
welfare relative to average pre-reform welfare levels as measured by 
Compensating Variation (CV).  The effects of PDS reform on welfare 
are felt more intensely by the poorer segments of Iraqi society as the 
poorest decile is expected to experience a 48 percent loss of welfare 
relative to pre reform welfare levels for this decile.  This ratio falls to 
18.4 percent for members of the wealthiest decile.  The national 
aggregate monetary value of the CV is estimated at US$16.75 billion, 
compared to the actual cost of the PDS to Government in Iraq of 
US$4.93 billion.  This is further confirmed by the estimated total 
private consumption expenditure equivalent of US$4.93 billion worth 
of food consumption, which is also estimated at US$16.78 billion, 
and is estimated using the observed average Marginal Propensity to 
Consume for Iraq. 

Using nutrient demand elasticities estimated in Chapter 4, the effects 
of eliminating PDS subsidies on nutrient consumption are simulated.  
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Average calorie consumption is simulated to fall from 3,065 to 2,607 
kilocalories per person daily.  Proportionally, poorest decile 
experience a 14.7 percent fall in calorie consumption due to PDS 
reform while this proportion does not vary much between poorer and 
wealthiest segments of Iraqi society.  Consumption of fats falls by 
23.2 percent nationally, which accounts for most of the reduction in 
calorie consumption.  This is expected considering that Vegetable oil 
was the most subsidized good of all goods included in the PDS food 
basket.   

The effect of eliminating PDS subsidies on nutrient consumption is 
most pronounced for micronutrients among members of the poorest 
deciles.  Essentially, the consumption response of the poorest 
members of Iraqi society in response to PDS reform can be 
characterized by a large shift in consumption away from the relatively 
more expensive micronutrient rich foods towards the relatively 
cheaper calorie rich foods.  In contrast, wealthier Iraqis are expected 
to reduce consumption of all nutrients fairly equally across the board. 

Iraq has made significant progress in reducing the prevalence of 
undernourishment in the past decade. The prevalence of 
undernourishment stood at 7.1 percent in 2007, falling down to 5.7 
percent in 2011 and to 4.8 percent in 2012.  Simulations presented in 
this paper indicate that eliminating the PDS threatens to reverse this 
trend as the prevalence of undernourishment would rise up to 13.3 
percent if the reform process is unaccompanied by any mitigation 
measures.  Similarly, poverty is simulated to rise from 19.8 percent to 
39.4 percent nationally following the elimination of PDS subsidies. 

Ex ante simulation is applied to assess the comparative cost 
effectiveness of a cash transfer scheme and a food voucher scheme 
designed to mitigate the worse effects of PDS reform.  This is 
performing using the Omega Value approach to nutritional cost 
effectiveness analysis, which was developed by the World Food 
Programme to support decision making on optimal transfer 



 214

mechanisms. The Omega Value compares the nutritional value per 
dollar investment in two alternative transfer mechanisms – cash and 
food vouchers – to identify the transfer mechanism that delivers the 
greatest nutritional benefit to the intended recipients.  Although 
originally designed to compare two alternative food baskets for the 
design of an in-kind food transfer, this paper demonstrates the 
applicability of the approach to comparative cost effectiveness 
analysis of cash and food voucher transfers as well.  This paper also 
demonstrates the applicability of the conclusions reached in Chapter 3 
regarding the greater elasticity of demand for food from food 
vouchers – what is broadly known and the “cash-out puzzle” – to 
directly estimate the Omega Value comparing food vouchers to cash 
transfers.   

Accordingly, the contribution of this paper to the food security policy 
analysis literature is the presentation of a novel approach to undertake 
ex ante cost effectiveness analysis of cash and food vouchers.  The 
paper utilizes food and nutrient demand elasticities as well as 
empirical evidence of a higher elasticity of demand for food due to 
food assistance than due to cash in order to expand the application of 
the Omega Value cost effectiveness analysis metric to cash and value 
based food vouchers.  The nutritional cost effectiveness analysis 
confirms that food vouchers are 21 percent more cost effective than 
cash transfers in improving consumption of both macro and micro 
nutrients.  

The paper examines the effects of a cash transfer and food voucher 
transfer, targeted to the 39.4 percent of the population estimated to be 
poor following the elimination of PDS, through simulating the post 
reform, post transfer prevalence of undernourishment and poverty.  
The results of the simulations indicate that a poverty targeted food 
voucher or a cash transfer equal to the amount suggested by the 
Compensating Variation reduces post PDS reform undernourishment 
from 13.3 to 6.2 percent. While this reversal is significant, it is not 
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complete and is also very costly.  The aggregate annual value of the 
cash transfer is estimated at US$6.34 billion and of the food voucher 
is estimated at US$5.14 billion in 2012 dollar terms, both of which 
are higher than the actual expenditure on the PDS incurred by the 
Government in 2012.  However, the defined cash transfer scheme is 
simulated to completely reverse the rise in the national poverty rate, 
returning the national prevalence from the high of 39.4 percent 
following the elimination of subsidies down to 19.5 percent, which is 
practically identical to the pre-reform prevalence. 

It should be noted, however, that the analysis presented in this paper 
reflects a partial and incomplete picture of the full extent of the 
potential impacts throughout the economy as a whole.  Macro level 
general equilibrium models with links to microsimulation models of 
the household sector are more adept at capturing the full extent of 
potential impacts.  This area of study is underserved in the developing 
world and is worthy of further research, not only in models that 
capture the effects of decreasing market distortions but also in 
capturing the effects of reduced micronutrient intake on labour 
productivity and wage growth. 

Limitations notwithstanding, the results reported in this paper raise 
questions on the efficiency of replacing universal subsidy schemes 
with targeted cash or food voucher transfer schemes.  This paper 
suggests that, on aggregate, the monetary measure of welfare loss due 
to eliminating such consumption subsidies can be far larger than the 
cost of maintaining them.   

The overall picture painted by the analysis of the effects of replacing 
the universal food consumption subsidy with a targeted cash or food 
voucher transfer is that the investment required to undertake a 
poverty-neutral reform process is both costlier than the subsidy itself 
as well as insufficient to prevent a rise in undernourishment.   
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This paper also contributes to advance the understanding of the 
differential impacts of food subsidy reform on welfare and food 
security.  This paper finds that typical compensation measures that 
can fully mitigate the effects of food subsidy reform on the 
prevalence of poverty, can fail to fully mitigate the effects of food 
subsidy reform on the prevalence of undernourishment.  This is 
explained not only by the methodological differences in measuring 
poverty and undernourishment, but also by differences in the axioms 
underpinning the measurement methods. 

The tendency of monetary measures of poverty to assess the positive 
effects of compensating the poorest, effectively ignoring the welfare 
loss experienced by the rest of society has no parallel in the 
measurement of undernourishment.  The method of measuring 
undernourishment applied in this paper, which is the globally adopted 
Sustainable Development Goal indicator, reflects the positive effects 
of compensating the poorest though is also sensitive to consumption 
across the full distribution and to inequality in consumption. This 
paper demonstrates a discrepancy between poverty and food 
insecurity whereby the elimination of PDS subsidies and the 
compensation of the poor with a cash transfer or a food voucher 
transfer can result in an Iraq that is no less poor, though generally 
more food insecure. 
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6. Conclusion 
 

While organized as separate studies, a common thread runs 
throughout this thesis.  This thread ties together the problem of 
determining the value of consumed subsidized food or food received 
in kind, the problem of assessing the impact of eliminating food 
assistance schemes on food and nutrient consumption and assessing 
whether monetary compensation equal to the estimated loss of 
welfare measured through typical economic approaches sufficiently 
mitigates impacts on food and nutrient consumption.  The thread also 
weaves in evidence found in published literature on differential 
consumption responses to cash and food transfers, developing the 
concepts and applying an approach to perform ex ante cost 
effectiveness analysis of cash and food vouchers.   

 

Summary of Main Results 

The problem of determining the market value of subsidized goods is 
addressed in Chapter 2.  Collecting and applying price data in 
expenditure surveys is perhaps one of the most error prone and 
ignored aspects of welfare measurement and analysis.  This explains 
the body of literature and significant efforts invested in developing 
methods designed to deal with the drawbacks of unit values directly 
estimated from expenditure survey data.  In the context of dual 
markets where goods can be purchased at subsidized prices up to a 
certain quota after which normal market prices apply, determining the 
prices of goods becomes yet more challenging.     

This is true in the presence of commodity rationing and consumer 
subsidies as the prices paid by consumers for the good do not reflect 
true marginal utility of consumption.  In such circumstances, 
subsidized good should be valued at their virtual price, which by 
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definition, is the price level commensurate with the observed level of 
consumption. 

However, technical difficulty in properly estimating the virtual prices 
of rationed goods led researchers to either ignore the issue altogether 
– such as in India or Libya – or to value rationed goods using 
prevailing prices in local markets such as in Indonesia, or to solicit 
price opinion data directly from survey respondents such as is done in 
Iraq.  A review of over 100 questionnaires expenditure questionnaires 
applied in 36 countries between 1985 and 2017 that are listed in the 
World Bank’s Living Standards Measurement Survey website shows 
that the use of price opinion data is a rather widespread practice.  
About 18 percent of the surveys collected price opinion data and the 
majority of the countries where price opinion data was collected 
either maintained or were in the process for reforming food subsidies 
or food rationing mechanisms.  

However, little is actually known of the performance of price opinion 
data as a proxy for virtual prices and whether their use introduces 
biases in welfare analysis.  Chapter 2 tests for any possible biases, 
hypothesizing that respondent opinions on market prices are 
influenced by the relative importance of the PDS subsidies in their 
household budget.  Specifying a hierarchical model that explores the 
influence of both local market prices as well as household socio 
economic and demographic realities, Chapter 2 concludes that 
requesting consumers to directly provide their opinion of the market 
price of subsidized or rationed food commodities elicits biased 
responses.   

Instead of reflecting market conditions, price opinions of subsidized 
food commodities reflect the importance of the subsidy in the 
household economy – a reflection of household welfare levels and 
preferences.  For subsidized foods in Iraq, the transfer value of the 
subsidy, estimated as the difference between market price opinions 
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and the official prices determined by the Government, decreases with 
rising household welfare but does not vary with market prices – 
which is contrary to the expectation that the transfer value of the 
subsidy transfer rises with both quantity acquired and market prices.  

Chapter 2 claims that price opinion data performs poorly as a measure 
of virtual prices of subsidized goods.  For Iraq, analysis of 
consumption expenditures constructed using price opinion data for 
subsidized foods would point to a general deterioration in welfare 
levels between 2007 and 2011.  This is at odds with the broad picture 
painted by various other indicators of wellbeing such as positive real 
wage growth, falling undernourishment and unemployment and 
significant improvements in safety and security overall.  
Consequently, Chapter 2 concludes that price opinion data for 
subsidized goods distorts the estimated transfer value of the PDS food 
subsidy and biases welfare analysis. 

Accuracy in the estimation of the transfer value of a subsidy is 
important.  It is, in effect, a form of income transfer, thus making its 
proper valuation important to economists and food security analysts 
alike.  It is also fundamentally linked to the debate surrounding the 
effectiveness of food assistance schemes, such as subsidies, rationing 
or in kind food transfers compared with the more direct income 
transfer schemes, such as social cash transfers.   

Chapter 3 examines this debate, which has been revitalized by 
increased use of cash assistance schemes in international 
development and humanitarian efforts as well as by the rising interest 
in exploring the role of social protection in addressing food security.  
Empirical evidence from United States addressing the effectiveness 
of food assistance and cash transfers particularly in relation to food 
stamp scheme, currently known and the Supplemental Nutrition 
Assistance Program (SNAP), has long argued that the food assistance 
scheme is more effective in inducing food consumption than cash 
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transfers of equal value.  The fact that the empirical evidence 
contradicted the prevailing theoretical economic thought on the 
economics of food assistance schemes perplexed analysts, eventually 
earning the phenomenon the title of “cash-out puzzle”.   

Chapter 3 compiles the evidence for the cash-out puzzle, accumulated 
over the course of 40 years from the United states, along with the 
very few studies from the developing world that compares the 
Marginal Propensity to Consume food from cash and food assistance. 
By recasting the evidence for the “cash-out puzzle” in terms of 
demand elasticity rather than marginal propensity to consume find 
that food demand due to food assistance is, on average, unit elastic, 
and with much less variance than the estimates of marginal 
propensity to consume.  Estimating the same for Iraq produces a food 
assistance demand elasticity of 1.03.  The empirical estimation for 
Iraq is particularly useful since examples from other contexts 
generally rely on data from transfer schemes that are targeted to the 
poorest members of society.  The evidence from Iraq, however, is 
from a universal food subsidy to which both the poor and the 
relatively wealthy are entitled, thus offering the opportunity to 
examine the consumption responses across the spectrum of wealth.  

Chapter 3 finds that the food assistance elasticity of demand for food 
in Iraq is virtually equal at the national and subnational levels, 
including across all deciles and finds that the results for Iraq are also 
statistically equivalent to results based upon published empirical 
works from the United States, Bangladesh and Zambia spanning a 
time period of 40 years.   

Accordingly, Chapter 3 contends that the existing evidence 
essentially points to a suspension of Engel’s law in relation to food 
consumption responses to food assistance.  This implies that food 
transfers increase both food and non-food demand, yet leave the food 
budget share unaltered following the transfer.  This is contrasted to an 



 227

increase in regular cash income, or expenditure, where the food 
budget share generally decreases with rising income in accordance 
with Engel’s law. 

This is further utilized in elaborating an approach to undertake 
comparative cost effectiveness analysis evaluating the food 
consumption benefits of a food transfer relative to a cash transfer of 
equivalent value.  Chapter 3 concludes that, with sufficient evidence 
for a unit elastic demand for food from food assistance, the reciprocal 
of the expenditure demand elasticity approximates the comparative 
cost effectiveness of a food transfer in relation to a cash transfer.  

A unit elastic demand for food from food assistance also bears 
significance on the approach to assess the food and nutrient 
consumption implications of eliminating food subsidies.  In this 
regard, Chapter 3 concludes that consumption responses to the 
elimination of food subsidies are appropriately captured through 
conditional demand elasticities.  

The estimation of such demand elasticities is elaborated in Chapter 4, 
which addresses a critical gap in knowledge regarding consumer 
preferences over food and nutrients.  Despite the ongoing planning 
and analysis by Government and international development partners 
in support of the PDS reform agenda, no attempt has been made to 
estimate a comprehensive set of food and nutrient demand elasticities 
for Iraq.   

Seeking to address this critical gap, Chapter 4 presents the parameters 
of a complete food demand system for Iraq encompassing 42 food 
items and aggregate commodity groups.   The food demand system 
estimation assumes a three stage budgeting process whereby 
households first allocate expenditures between food and non-food 
groups, followed by allocations between 8 food groups in the second 
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stage, which are further disaggregated into 42 subgroups in the third 
stage. 

To properly value subsidized PDS food commodities included in the 
demand system, virtual prices for the PDS goods virtual prices are 
estimated within the framework of the Normalized Quadratic Mixed 
Demand model, thereby allowing estimation of an unconstrained 
Quadratic Almost Ideal Demand System (QUAIDS) yielding “free” 
demand elasticities.  The estimated QUAIDS models apply 
demographic scaling technique to accounts for varying demand as a 
result of household demographics and seasonality as well as apply 
appropriate methods to account for censoring of the data due to non-
acquisition of specific food items during the survey reference period. 

The estimated expenditure elasticities revealed in Chapter 4 include 
the full range of preferences, including mostly normal goods with 
positive expenditure elasticities less than unity as well as superior 
goods with positive expenditure elasticities higher than unity.  
Chapter 4 elaborates on PDS Rice and Commercial Wheat Flour 
demand elasticities, which found to inferior goods with the negative 
expenditure elasticities.  The demand system also identifies Giffen 
Behavior in relation to PDS Rice.  This is not observed for the 
poorest decile, however, which confirms similar findings from other 
studies.  

Chapter 4 also presents nutrient expenditure and price elasticities for 
a list of macro and micronutrients, which are found to be expenditure 
and price inelastic, though increasing in total expenditure for most 
nutrients. PDS Wheat Flour, which is the cheapest and largest 
contributor to total calorie consumption, is estimated to have positive 
nutrient price elasticities, suggesting that households are able to 
substantially mitigate price shocks on their calorie intake through 
substitution. 
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Chapter 5 relies on the estimated demand system parameters from 
Chapter 4 and incorporates the main conclusions from Chapter 3 to 
apply an approach to simulate the effects of food subsidy reform on 
welfare and food security, as well as the effects of replacing subsidies 
with a targeted cash or food voucher transfer mechanism.  

Significant increases in the prices of PDS goods, rising from their 
estimated virtual prices up to observed market prices of commercial 
equivalents, is expected lead to 24 percent rise in the cost of living 
resulting in a 30.5 percent fall in welfare, on average, relative to 
average pre-reform welfare levels as measured by Compensating 
Variation.  Poorest members of the Iraqi population will experience 
greater relative loss of welfare, estimated at 48 percent of pre-reform 
expenditure levels for the poorest decile – although this proportion 
remains fairly high even for the wealthiest decile where it is estimated 
at 18.4 percent of pre-reform expenditure levels. 

The aggregate monetary value of the measure of Compensating 
Variation applied in Chapter 5 is estimated at US$16.75 billion, 
which is especially high relative to actual Government expenditures 
on PDS subsidies, which stood at US$4.93 billion in 2012. This is 
further corroborated by estimating the total private consumption 
expenditure equivalent of US$4.93 billion worth of food 
consumption, which is also estimated at US$16.78 billion. 

Applying conditional nutrient elasticities, it is found that eliminating 
PDS subsidies is simulated to lead to a fall in average calorie 
consumption from 3,065 observed in 2012 down to 2,607 kilocalories 
per person daily.  The rate of reduction in calories is 15.4 percent 
nationally, which remains within the range of 13.7 and 16.4 across 
deciles, which indicates that households, particularly in the lower end 
of the wealth spectrum apply coping strategies to safeguard their 
calorie consumption.  Eliminating PDS subsidies, however, exhibits 
greater impact on micronutrients than macronutrients and more so 
among the poorest Iraqis compared with the wealthier groups.  
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Accordingly, Chapter 5 characterizes the effects of eliminating PDS 
subsidies as inducing a significant shift in consumption away from 
the relatively more expensive micronutrient rich foods towards the 
relatively cheaper calorie rich foods. 

Chapter 5 further simulates the impact of eliminating PDS subsidies 
on the prevalence of poverty and undernourishment, estimating a rise 
in poverty from 19.8 percent up to 39.4 percent and arise in 
undernourishment from 4.8 percent up to 13.3 percent.   

Comparative nutritional cost effectiveness analysis of a cash transfer 
scheme and a food voucher scheme is also performed using the 
Omega Value typically applied by the World Food Programme to 
determine appropriate food transfer mechanisms.  Guided by the 
results of Chapter 3, the analysis finds food vouchers to be 21 percent 
more nutritionally cost effective than cash transfers even after 
accounting for the different administrative costs associated with cash 
and food vouchers.  

Simulations of the expected impacts of a poverty targeted cash 
transfer and a similarly targeted food voucher transfer finds the 
transfer value that is equal to the estimated Compensating Variation 
to adequately mitigate the effects of PDS reform in poverty, though it 
does leave the prevalence of undernourishment higher post transfer 
than its estimated baseline value. In contrast, the defined cash transfer 
scheme is simulated to completely reverse the rise in the national 
poverty rate, effectively reducing the prevalence from 39.4 percent 
following the elimination of subsidies down to 19.5 percent.  

The results presented in Chapter 5 underline the possibility that the 
investment required to prevent poverty from rising following the 
elimination of food subsidies is higher than the cost of maintaining 
the subsidy.  They also underline the likelihood that food insecurity 
will deteriorate in the aftermath of eliminating food subsidies in Iraq, 
even if poverty is prevented from rising through cash transfers.  
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Contribution to Literature 

This dissertation contributes to a number of bodies of literature, 
including welfare measurement, “cash-out puzzle”, nutritional cost 
effectiveness analysis and food security policy analysis. 

Chapter 2 contributes to the welfare measurement literature by 
presenting evidence on the limitations of respondent price opinions in 
the context of food subsidies and rationing.  The analysis shows that 
though price opinions of subsidized goods are inconsistently 
associated with the market prices of their unsubsidized, free market 
equivalents and lead to biases in the measurement of poverty trends 
over time.  The implication of this in the context of Iraq is the 
tendency to underestimate the income transfer value of food subsidies 
thereby underestimating welfare levels.  

Chapter 3 contributes to the “cash-out puzzle” literature through the 
demonstration the elasticity of demand for food due to food 
assistance is approximately equal to 1, which implies that households 
receiving food assistance do not consider it as an income source.  
Therefore, food assistance does not trigger the same consumption 
responses as a cash transfer would, including the reduction in the 
share of total budget allocated to food as stipulated by Engel’s Law.  
This finding has eluded empirical analysts concerned with the “cash- 
out puzzle” in the United States as most analysts followed the 
tradition in this body of literature of estimating the Marginal 
Propensity to Consume due to food assistance rather than estimating 
elasticities.  This dissertation also adds to the existing evidence on the 
“cash-out puzzle” by directly estimating the elasticity of demand for 
food due to food assistance in Iraq – estimated at 1.03 nationally.  
The elasticity estimated at subnational levels, including for rural and 
urban communities as well as separately for each wealth decile have 
all ranged between 1.026 and 1.033 which indicates that the 
underlying driving influence for the “cash-out puzzle” is essentially 
constant. 
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Furthermore, these findings represent a substantial contribution to the 
growing literature focused on cash and food transfer cost 
effectiveness analysis and the broader debate on the effectiveness of 
cash versus vouchers and in kind transfers.  The difference in 
consumption responses to cash and food assistance is utilized in 
defining a broad measure of comparative cost effectiveness 
evaluating the food consumption benefits of a food transfer relative to 
a cash transfer of equivalent value.  Specifically, the reciprocal of the 
expenditure demand elasticity (ߟ ), normally estimated through a 
simple single equation model, is proposed as a proxy measure of 
comparative cost effectiveness of a food transfer in relation to a cash 
transfer under the assumption that the elasticity of demand for food 
due to food assistance is approximately equal to 1.  

Chapter 4 of this dissertation contributes to the large body of 
literature presenting country estimates of food demand systems and to 
the growing body of literature presenting country estimates of 
nutrient demand elasticities.  This is particularly novel for Arab 
States, the majority of which do not have any published information 
on the structure of food demand and none of which have any 
published information on the structure of nutrient demand.  
Therefore, this paper helps bridge this critical gap by presenting a 
complete food demand system for Iraq encompassing 42 food items 
and aggregate commodity groups.  The food demand system 
estimation proceeds assuming a three stage budgeting process 
whereby households first allocate expenditures between food and 
non-food groups, followed by allocations between 8 food groups in 
the second stage, which are further disaggregated into 42 subgroups 
in the third stage, with each group containing between 3 and 7 sub 
groups. 

A further contribution of this paper is the identification of Giffen 
behavior in relation to PDS Rice – a result that echoes similar results 
for Rice found by Jensen and Miller (2007) for Urban poor 
population in China.  This implies that Giffen behavior in relation to 
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subsidized staple goods may be more common than is currently 
acknowledged. 

Chapter 5, which builds heavily on the findings of the preceding 
chapters contributes to the broad food security policy analysis 
literature, to the debate on the effectiveness of cash versus vouchers 
and in kind transfers and sheds light onto the differences in welfare 
and food security effects of subsidy reform processes where universal 
food consumption subsidies are replaced with targeted cash transfers.   

Regarding the food security policy analysis literature, this dissertation 
demonstrates a novel approach to undertaking ex ante food security 
policy impact analysis as well as ex ante cost effectiveness analysis of 
cash and food vouchers.  Utilizing food and nutrient demand 
elasticities as well as empirical evidence of a higher elasticity of 
demand for food due to food assistance, this dissertation expands the 
application of the Omega Value cost effectiveness analysis metric to 
cash and value based food vouchers.  

The dissertation also contributes to advance the understanding of the 
differential impacts of food subsidy reform on welfare and food 
security, asserting that typical compensation measures can fail to 
fully mitigate the effects of food subsidy reform on the prevalence of 
undernourishment even while fully mitigating the effects of food 
subsidy reform on the prevalence of poverty.  This dissertation claims 
that differences in welfare and food security effects emanate not only 
from methodological differences in measuring poverty and 
undernourishment, but also from conceptual differences between the 
constructs of food insecurity and poverty. 

 

Implications for Food Security Policy Analysis 

Overall, combining the evidence from the various chapters of this 
thesis presents substantive insights that are useful to national and 
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international institutions focused on food assistance.  Food transfers 
have traditionally been criticized on the grounds of being patronizing 
and inconsiderate of the preferences of its intended recipients.  For in 
kind food transfers, this critique is, in fact, reasonable.  The 
impracticality of designing in kind food baskets that meet the needs 
and preferences of all recipients necessarily creates the conditions 
where quantities received by at least some of households are 
extramarginal – thereby unnecessarily and wastefully increasing their 
consumption of goods within the food basket.  However, this critique 
cannot be extended to include value based food vouchers, which offer 
the recipient the flexibility to acquire the food that they prefer.   

For food voucher transfers, the cash-out puzzle is not so much related 
to the fact that they induce greater food consumption as much as it is 
a lack of understanding of the reasons why recipient households 
choose to consume more food despite the fact that they are not 
compelled to do so.  Much of the “cash-out puzzle” literature 
therefore has focused on trying to explain this seemingly irrational 
choice.  The analysis presented in this thesis shows that a food 
voucher transfer increases consumption of food and non-food goods 
in line with their pre-transfer preferences, leaving their Engel ratio 
unchanged. Food vouchers therefore offer the recipients the 
opportunity to consume food exactly as they would have had it been a 
cash transfer, or to consume the quality and quantity of food normally 
attainable at a higher budget constraint.  Empirical evidence shows 
that consumers are more likely to choose the latter.   

The implication, therefore, relates to the design of policy instruments 
and intervention tools that specifically aim to address food insecurity 
and undernutrition.  Specifically, the evidence presented in this 
dissertation implies that cash transfers are not necessarily the best 
option especially where genuine food security and nutrition goals or 
targets are pursued and – at the very least – should be subject to an ex 
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ante cost effectiveness analysis such as that performed in this 
dissertation.  

Related to this is the finding that compensation measures that appear 
to mitigate the rise of poverty following lifting food subsidies is 
likely insufficient to mitigate the resultant rise in food insecurity.  
This paper proposes that this can be attributed to fundamental 
differences in the construction of poverty and food security measures.  
While typical poverty measures focus by design on the conditions of 
the population below the poverty line, food security is argued to be a 
population-wide phenomenon that is influenced in large part by the 
conditions at the lower end of the wealth distribution, though is also 
influenced by consumption levels among the middle and wealthier 
groups as well as to inequality in consumption due to income 
disparities.  The research in this thesis proposes that this helps explain 
why food insecurity was found to deteriorate in so many cases 
following ostensibly welfare-inducing market liberalization policies. 

 

Limitations and Opportunities for Future Extension 

While every effort is made to widen the relevance of the dissertation 
to a broader context, the fact that the analysis relies heavily on the 
Iraq context is a clear limitation of this dissertation.  Of course, Iraq is 
not the only resource rich country suffering from chronic instability 
and violence, though it does possess a unique combination of wars, 
international sanctions and resource base.  Nonetheless, much of the 
results presented in this dissertation are not necessarily restricted to 
conflict prone countries.  Therefore, similar analysis performed in 
other contexts can serve to confirm the findings found here, 
particularly in more stable contexts.   

Another limitation of the policy impact simulations performed in the 
dissertation relates to the fact that it reflects a partial and incomplete 
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picture of the full extent of the potential impacts throughout the 
economy as a whole.  Macro level general equilibrium models with 
links to microsimulation models of the household sector are more 
adept at capturing the full extent of potential impacts.  Indeed, these 
methods are under-utilized in the developing world and represents an 
opportunity for further research. 

There are also other candidates for further research that builds upon 
the findings in this dissertation.  This includes exploring whether the 
“cash-out puzzle” applies to food only, or whether it applies to other 
consumer goods that are subsidized or distributed in kind.  This also 
includes exploring the possibility that Giffen behavior in relation to 
subsidized staple goods may be more common than is currently 
known.  
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7. Valorisation Addendum 
 

The research contained in this dissertation is relevant to the debate 
surrounding the relative merits of cash and food transfers with the 
goal of supporting policy analysis and policy design of national safety 
nets as well as international humanitarian and international aid.  

Utilizing data collected from the context of Iraq, where the largest 
universal food subsidy and rationing mechanism remains operational 
to this day, specific facets of the questions surrounding the 
effectiveness of cash versus food transfer modalities – such as the 
valuation of food subsidies, differential consumption responses due to 
alternative transfer modalities and the estimation of food demand 
parameters in the presence of subsidies and rationing – are explored. 

The results of the analysis presented in this thesis are directly relevant 
to a lively debate currently being held in Iraq among practitioners, 
policy makers, academics and parliamentarians.  Despite the reliance 
on data from Iraq, the methodological approaches and suggestions 
contained within this dissertation extend its relevance to contexts well 
beyond Iraq to many developed and developing countries that 
continue to grapple with important questions surrounding 
effectiveness of cash versus food transfers.  The decades-old 
literature on the cash-out puzzle in the United States remains active to 
this day and many international organizations and donors have caught 
onto its relevance for their important work in humanitarian 
emergencies and in development contexts. 

As humanitarian organizations such as WFP and others have 
expressed goals to increase their cash and voucher activities, donors 
have asked difficult questions regarding the cost effectiveness of 
different transfer modalities.  For example, the UK’s Department for 
International Development (DFID) very recent Humanitarian Reform 
Policy committed to prioritize cash over vouchers and DFID is 
currently exploring possibilities for Value for Money analysis of 
“Multi-Purpose Cash Transfers” in the context of humanitarian crises.  
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This dissertation develops and applies a stylized nutritional cost 
effectiveness analysis approach specific to cash and food vouchers.  
This approach extends the methods currently applied by the World 
Food Programme (WFP) in assessing the relative merits of in kind 
transfers and food vouchers.  This simple yet theoretically sound 
approach would enable WFP and other organizations to extend their 
comparative cost effectiveness analysis to cash transfers. 

Food subsidies and rations are a form of income transfer, thus making 
its proper valuation important to economists and food security 
analysts alike.  This dissertation sheds light on important aspects of 
estimating the transfer value of a food subsidy, particularly where 
price opinion data is utilized.  Although non practitioners rarely 
consider the type of price data, economists are often concerned with 
the type of price data to utilize in welfare analysis.  Given the 
difficulty to collect accurate and comprehensive price data during 
household budget surveys, this thesis finds that many surveys resort 
to asking for price data directly from the survey respondents – many 
of these instances are also in contexts where food subsidies and 
rationing existed.  Yet we find that using price opinion data in the 
context food subsidies and rationing likely biases the estimated 
transfer value of the subsidy.  That the valuation decreases with 
increasing wealth is found to lead to wrong conclusions about poverty 
trends over time.  

This dissertation also explores the debate surrounding cash and food 
transfers in light of evidence for the “Cash-out Puzzle” that has 
accumulated over the course of 40 years from the United states.  By 
recasting the evidence for the “cash-out puzzle” in terms of demand 
elasticity rather than marginal propensity to consume find that food 
demand due to food assistance is, on average, unit elastic, and with 
much less variance than the estimates of marginal propensity to 
consume.  Estimating the same for Iraq produces a food assistance 
demand elasticity of 1.03 and with subnational elasticities, including 
for rural and urban communities and across wealth deciles all 
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essentially the same and not significantly different from the national 
average – leading to the conclusion that the underlying driving 
influence for the “cash-out puzzle” is essentially constant. 

This dissertation highlights an important, yet commonly overlooked 
difference between cash transfers, food vouchers and in kind food 
transfers. The latter have traditionally been criticized for being 
patronizing and blind to the preferences of its recipients.  While this 
is a fair and reasonable critique of in kind food baskets, it is not fair 
to extend this critique to value based food vouchers, which offer the 
recipient the flexibility to acquire the food that they prefer.   

The “cash-out puzzle” is not so puzzling for in kind transfers as it is 
clear how they induce greater food consumption even when not 
desired or required.  Yet, for food vouchers, the “cash-out puzzle” is 
indeed perplexing, as the underlying reason behind the seemingly 
irrational choice to consume more food despite the freedom to do 
otherwise simply cannot be explained by the widely accepted theories 
currently at our disposal.   

The evidence presented in this dissertation allude to the possibility 
that this may be a result of a previously undocumented failure of 
Engel’s Law.  Whether that is the case and whether it may extend to 
other forms of income transfer will define the challenge of research to 
come. 

Finally, the food demand parameters estimated in this dissertation are 
a valuable tool that can be further utilized in important policy analysis 
in Iraq. The Iraqi Tariff law, passed by the Iraqi parliament, yet never 
put into full practice due to fears of uncontrolled price inflation is a 
clear candidate for further research.  In addition, the identification of 
Giffen behavior in relation to the subsidized staples, similar to that 
observed by recent research in China, suggests that this form of 
behavior may be more common than currently documented – a 
proposition that merits further research. 
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8. Summary 
 

Governments traditionally played a major role in maintaining national 
food security (Pinstrup-Andersen, 1988).  However, over the past few 
decades, national food assistance schemes have witnessed a profound 
transformation.  Universal, untargeted food consumption subsidies 
were deemed an inefficient use of resources (Pinstrup-Andersen, 
1988; FAO, 1994) and were argued to distort markets, induce 
disincentives for agricultural production and private sector food trade 
and suffered inefficiencies in their public sector managed supply 
chains (del Ninno, Dorosh, & Subbarao, 2007).   

International food aid has also witnessed significant transformations 
during the past two decades.  Until the late 1990s, international food 
aid was largely limited to a system of in kind food donations from 
donor countries with agricultural surpluses to recipient countries 
experiencing chronic or acute food deficits (Barrett & Maxwell, 
2005).  However, the scarcity of in kind food donations led in kind 
food aid to become increasingly limited to acute humanitarian 
emergencies.  Traditional food aid donors have become increasingly 
flexible with more donors willing to donate funds rather than food 
commodities to address the worlds acute and chronic food insecurity.  
This flexibility offered WFP and other multilateral food assistance 
agencies the opportunity to rely more on markets closer to the 
recipient population for the procurement of food and procurement 
from small scale farmers.   

One consequence of these changes in national and international food 
assistance is the blurring of the lines between the role of traditional 
food assistance schemes and the ‘new social protection agenda’ 
which is dominated by social transfers, with cash transfers 
increasingly displacing food assistance (Devereux, 2009).  This, 
along with the increased reliance on cash and vouchers by 
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multilateral organizations, has led to the recognition that social 
protection systems and food assistance programs serve overlapping 
goals (Devereux, 2016).   

However, the relative merits of cash and food transfers as food 
assistance mechanisms and the unique impacts that each may bear are 
not fully understood.  Often, cash is simply considered to be the more 
efficient and cost effective transfer modality, particularly in the 
presence of functioning markets.  Most response analysis tools and 
processes applied by international aid organizations almost 
automatically prescribe cash transfers in the presence of functioning 
markets, whereas specialized organizations with specific food and 
nutrition security mandates such as WFP, FAO and ACF only 
advocate ‘considering’ cash or a combined cash and food transfer.  

This thesis explores the relative merits of cash and food transfers in 
enhancing wellbeing and macro and micronutrient consumption.  
Though all collectively contribute to the overall research domain of 
this dissertation, the chapters of the dissertation are distinct studies, 
each addressing distinct empirical research questions using survey 
data collected in Iraq. Chapter 2 explores the challenge of estimating 
the value of food assistance, focusing on the appropriateness of 
respondent-estimated market price opinion data of rationed and 
subsidized commodities.   

This chapter concludes that price opinions of subsidized food 
commodities do not necessarily reflect market conditions and are 
influenced by the importance of the subsidy in the household 
economy – a reflection of household welfare levels and preferences. 
Additionally, respondent price opinions of subsidized commodities – 
and by extension the transfer value of the subsidy – decreases with 
increased income.  This is argued to have a biasing effect on welfare 
analysis.  The choice of price data leads to different trends in the 
growth of consumption expenditure and poverty over time.  The 
results of the estimation models indicate that the transfer value from 
subsidized commodities, on the whole, decreases with increased 
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income and with increased market prices, thus counteracting any 
increase in income and artificially deflating consumption expenditure.  

Chapter 3 focuses on empirical evidence on the nutritional cost 
effectiveness of cash versus food transfers as part of food assistance 
programmes, utilizing existing evidence mainly from the United 
States, but also from Bangladesh and Zambia, and contributes 
additional empirical evidence from the Iraqi context. Specifically, this 
chapter explores the evidence on the differences in consumption 
responses following a food or a cash transfer and how that difference 
can be employed to measure the ex-ante cost effectiveness of cash 
and food transfers.   

By expressing the marginal propensity to consume food due to food 
assistance in terms of income demand elasticity, this chapter finds a 
remarkable reduction in variability of estimates found in 16 published 
studies, clustering the estimates close to the mean food assistance 
elasticity equal to unity.  Estimating the same using data from Iraq 
produces a food assistance demand elasticity approximately equal to 
unity (1.03).  This chapter concludes that households generally leave 
the food budget share unaltered following a food the transfer, in 
contrasted to an increase in regular cash income, or expenditure, 
where the food budget share generally decreases with rising income 
in accordance with Engel’s law.  This is further utilized to suggest a 
stylized approach to undertake ex ante comparative cost effectiveness 
analysis of cash and food assistance. 

Chapter 4 applies quantitative food demand modelling approaches to 
investigate the dynamics of demand for food and nutrients in the 
presence of food consumption subsidies.  This chapter estimates and 
discusses the parameters of a complete food demand system for Iraq – 
the first of its kind for Iraq or any other Arab State.  The food demand 
system estimation follows a three stage budgeting approach, allowing 
the estimation of expenditure and own and cross price demand 
elasticities for 42 food commodities and commodity groups.  First 
stage demand parameters are estimated through a Working-Leser 
model and the second and third stages are estimated using the 
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Quadratic Almost Ideal Demand System (QUAIDS) adjusted to 
account for demographic scaling and censored expenditure data.  
Subsidized food commodities are valued at their virtual prices 
estimated as the derivative of the cost function specified in the 
Normalized Quadratic mixed demand model.  Furthermore, 
expenditure and price elasticities of demand for eight macro and 
micro nutrients are estimated to allow the assessment of nutrient 
intake responses due to price and income shocks.  

Most commodities are estimated to be normal goods with positive 
expenditure elasticities, though less than unity, while some 
commodities, such as Commercial Vegetable Oil, Commercial Sugar, 
Mutton, Beef and Milk are considered superior goods with positive 
expenditure elasticities higher than unity.  The model results reveal 
that subsidized, ration rice and commercial wheat flour are 
considered inferior goods.  The estimated price elasticities indicate 
substantial price responsiveness of demand for commercial food 
subgroups including rice, wheat flour, sugar, and breads and buns 
among others.   

The model also identifies giffen behavior in relation to subsidized, 
rationed rice with a negative expenditure elasticity and a positive own 
price elasticity.  This echoes the results of other published works that 
identify giffen behavior in relation to subsidized rice in Urban china.  
This suggests that giffen behavior may be common for subsidized 
staple foods, which has significant implications for policy analysis 
assessing the impacts of eliminating food subsidies. 

 

Chapter 5 applies microsimulation methods to assess the expected 
impacts of food consumption subsidy reform on welfare and food 
security and explores the comparative cost effectiveness of alternative 
transfer modalities such as cash and food vouchers.  This chapter 
relies heavily on the food and nutrient elasticities estimated in 
Chapter 4 as well as the findings of Chapter 3 on the differential 
consumption responses to a food and cash transfer.   

In this chapter, the distributional, welfare and food security impacts 
of eliminating Iraqi food consumption subsidies are estimated where 
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welfare effects are captured through Compensating Variation and 
simulated poverty headcount index and food security effects are 
captured through the simulated change in macro and micronutrient 
consumption and simulated prevalence of undernourishment.  

Lifting food consumption subsidies are simulated lead to a 24 percent 
rise in the cost of living resulting in a 30.5 percent fall in welfare 
relative to average pre-reform welfare levels as measured by 
Compensating Variation (CV), though the effects are felt more 
intensely by the poorer segments of Iraqi society as the poorest decile 
is expected to experience a 48 percent loss of welfare.   

Average calorie consumption is simulated to fall from 3,065 to 2,607 
kilocalories per person daily.  However, the effects of eliminating 
subsidies on nutrient consumption is most pronounced for 
micronutrients among members of the poorest deciles where the 
consumption response is characterized by a large shift in consumption 
away from expensive micronutrient rich foods towards the relatively 
cheaper calorie rich foods.  Simulation presented in this chapter 
indicate that eliminating subsidies would increase the prevalence of 
undernourishment from 4.8 percent up to 13.3 percent if the reform 
process is unaccompanied by any mitigation measures.  Similarly, 
poverty is simulated to rise from 19.8 percent to 39.4 percent 
nationally following the elimination of subsidies. 

The ex-ante cost effectiveness analysis performed in this paper 
confirms that value based food vouchers are 21 percent more cost 
effective than cash transfers in improving consumption of both macro 
and micro nutrients. In addition, simulations presented in Chapter 5 
indicate that a poverty targeted food voucher or a cash transfer equal 
to the amount suggested by the Compensating Variation reduces post 
subsidy elimination undernourishment from 13.3 to 6.2 percent, 
which is higher than the baseline prevalence.  In contrast, the same 
cash transfer scheme is simulated to completely reverse the rise in the 
national poverty rate, returning the national prevalence from the high 
of 39.4 percent following the elimination of subsidies down to 19.5 
percent, which is equal to the baseline prevalence. 
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The results presented in Chapter 5 suggest that, on aggregate, the 
monetary measure of welfare loss due to eliminating food 
consumption subsidies can be far larger than the cost of maintaining 
them. This raises questions on the efficiency of replacing universal 
subsidy schemes with targeted cash or food voucher transfer schemes.  
In addition, the chapter concludes that mitigation schemes that may 
be effective in reversing the poverty effects of eliminating food 
consumption subsidies are not necessarily sufficient to reverse the 
resulting rise in undernourishment.  For Iraq, the elimination of 
subsidies and the compensation of the poor with a cash transfer or a 
food voucher transfer can result in an Iraq that is no less poor, though 
generally more food insecure. 
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