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Abstract
Political instabilities and violent political conflict have in recent years risen substantially throughout the 
world. Especially in the Middle East and North Africa they have grown to decisive factors permanently 
challenging the livelihoods of millions. We assess whether and to what extent varying intensities of conflict 
impact economic activity in Palestine which has been subject to substantial violent political conflict for 
decades. In particular, we analyse the relationship between various intensity levels of political instability 
measured by conflict-caused fatalities and uncertainty of weekly food prices in the West Bank between 
2004 and 2011 using a GARCH model. We consider four food commodities covering vegetables, fruits 
and animal products. Banana and milk prices are found not to show clustered volatility while onion and 
pear prices do. The impact of varying conflict intensities on weekly average prices appears to be modest. 
This might suggest that effects happen on a temporally and geographically more disaggregated scale. 

Keywords: Food prices, MENA, Middle East, Uncertainty, War.

1.  Introduction

The long-lasting political conflict between Is-
rael and the Palestinians has been of large im-
portance both for politics and the economies in 
the Middle East (Shosan and Grootens, 2010). 
One major effect of this political struggle is the 
increasing societal and economic separation be-
tween Israelis and Palestinians due to a number 
of security policies implemented by Israel de-
pending on the temporarily changing intensity 
of the political conflict in order to control po-
tential security threats for the Israeli population 

(Dobers et al., 2018). Examples are the West 
Bank Barrier erected in order to prevent the 
infiltration of armed Palestinians into Israel or 
temporary and permanent check points and road 
blocks which inhibit or prevent the movement of 
people and goods within the West Bank. These 
measures heavily affect the Palestinian civilian 
population in the West Bank and Gaza (Akkaya 
et al., 2008) which has, in consequence, to deal 
with a number of factors substantially challeng-
ing their individual economic livelihoods which 
creates despair and sustained destabilization. 
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This research aims at providing evidence 
on such kind of economic effects of conflict 
for supporting the development of sustainable 
strategies for peaceful co-existence. Among the 
very limited existing data able to measure such 
effects, food prices are extensively collected 
by Palestinian authorities due to their impor-
tance for the agricultural sector and the food 
security of the population so that price series 
are available for a number of years and various 
commodities. Because food production, trade 
and marketing are subject to considerably more 
challenges during phases of increased conflict 
intensity, we aim at obtaining evidence on the 
questions whether the levels and volatility of 
food prices are affected by the waves of vio-
lence which have been recurring for decades, 
whether there was a discernible dividend for 
relatively more peaceful periods yielding calm-
er prices and how much the magnitude of this 
difference was. 

We analyse the impact of the intensity of the 
conflict on the first two moments of a number 
of food price series – 356 weekly observations 
between 2004 and 2011 – by estimating a Gen-
eralized Autoregressive Conditional Heterosce-
dasticity (GARCH) model and explicitly ac-
counting for conflict intensity. A unique dataset 
of disaggregated numbers of conflict-caused 
fatalities gathered by the Israeli human rights 
NGO B’Tselem complement the food price 
data. Based on that data, we construct several 
variables measuring the intensity of conflict in 
order to provide comprehensive and robust ev-
idence on the impact of the varying intensity of 
the conflict on Palestinian food prices. Hence, 
we present unique evidence on whether and by 
how much the varying intensity of the political 
conflict translated into measurable uncertainty 
in food markets of the West Bank (for Gaza not 
enough data was available).

The following section presents a concise liter-
ature review which is followed by background 
information on the Palestinian food sector and 
conceptual considerations on potential relation-
ships between conflict intensity and food price 
volatility. The fourth section presents details on 

1  We thank an anonymous reviewer for emphasizing this point.

the chosen modelling approach and the estimat-
ed equations. Section five presents the datasets 
used. The paper closes with presenting the esti-
mation results and discusses conclusions, future 
research needs and policy implications.

2.  Literature review

The SIPRI Yearbook (2013) reports an in-
crease of state-based and non-state conflicts 
since the start of the new millennium. It provides 
a strong motivation for increased research on the 
effects of armed conflict. The consequences for 
the livelihoods of the civilian populations who 
have to live subject to such conditions are of cru-
cial importance as well as the role armed conflict 
plays for development and economic prosperity 
as highlighted by the World Development Re-
port 2011 (World Bank, 2011). Therefore, the 
analysis of economic consequences of violent 
political conflict and instabilities has been at-
tracting increasing attention from science in re-
cent years. Blattman and Miguel (2010) provide 
a comprehensive review of the existing econo
mic literature on this topic. 

Impacts of price shocks and volatility on the 
well-being of the most vulnerable parts of a pop-
ulation depends on many factors (FAO, 2011). 
The bottom line of this literature is that food 
prices, and therefore also unexpected shocks 
to these prices and periods of volatility, affect 
poverty and inequality through consumption 
and income channels depending on the income 
shares devoted to single food commodities (An-
derson et al., 2014)1.

Only a few analyses concerning the econom-
ic effects of the Israeli-Palestinian conflict have 
been published in the economic literature al-
though international organizations concerned 
with economic development or food security 
have produced a wide range of analyses (UN 
OCHAoPt, 2014; WFP, 2014; World Bank, 
2014). Most analyses have focused so far on 
the effects of the movement restrictions which 
have been implemented by Israeli authorities 
due to the conflict, on the Palestinian econo-
my (e.g., Cobham, 2001, Akkaya et al., 2008; 
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World Bank, 2008, 2010) or on estimating the 
macroeconomic costs of the conflict (Diwan and 
Shaban, 1999). Very few papers have devoted 
their focus towards the fatalities of the conflict 
(Jaeger and Paserman, 2006, 2008). 

There have been only a couple of articles pub-
lished which assess the effects of this conflict for 
the Palestinian economy. For example, Zussman 
and Zussman (2006) and Zussman et al. (2008) 
focus on effects for stock market indices in Isra-
el and Palestine. To the best of our knowledge, 
are the only publications which deal with food 
markets and food security are WFP (2009) and 
Ihle and Rubin (2013). Both focus on the con-
sequences of movement restrictions and trade 
obstacles on Palestinian food markets. While the 
former report gives a comprehensive account of 
the structure of these markets and the percep-
tions of Palestinian traders towards the conflict, 
provides the latter an econometric analysis of 
the effects of the closures of the West Bank Bar-
rier on food prices in Hebron. Rossignoli et al. 
(2015) analyze livelihoods and resilience in the 
dairy cattle sector of Gaza.

Especially since the international food price 
crisis in 2007/2008, a large amount of studies 
on food price volatility has been published. 
FAO (2011) or Ulysses (2014) give comprehen-
sive accounts and overviews of recent research. 
Brümmer et al. (2013) and García-Germán et 
al. (2013) provide comprehensive literature re-
views on the drivers of price volatility and on 
its effects on consumers and households. For 
example, Guillen and Franquesa (2015) assess 
volatility along the Spanish fresh fish supply 
chain. Capitanio et al. (2014) assess to what 
extent risk management tools are effective in 
reducing volatility of farm income in the con-
text of the Common Agricultural Policy. Boere 
et al. (2015) examine effects of farm gate price 
volatility on land use again in the context of the 
Common Agricultural Policy. Brümmer et al. 
(2013) identify six explicit drivers which are 
supply, demand, storage, macroeconomic fac-
tors, specific policies and the increasing engage-
ment of financial investors in markets of agricul-
tural commodities. Miscellaneous factors such 
as information shocks, food scares and scandals 
are grouped into a seventh category. Political in-

stabilities and armed conflict are, however, not 
mentioned although they play a fundamental 
role in many regions in the Middle East, south 
Asia and Sub-Saharan Africa. 

The contribution of this article therefore con-
sists in providing a micro-level econometric 
analysis of the role of violent political conflict 
for price instabilities in food markets which are 
of immediate relevance for the livelihoods of the 
civilians living subject to the conflict. This article 
also adds to the volatility literature in food and 
agricultural economics by highlighting the role 
of political instabilities as a further major driver 
of food price volatility which has only been mar-
ginally recognized in the literature so far. Third, 
we extent the literature by providing one of the 
rare analyses of effects of the Israeli-Palestinian 
conflict on the Palestinian economy.

3.  Institutional background

Ihle and Rubin (2013) point out that the Israeli 
and Palestinian food sectors are tightly interwo-
ven despite the recurring political confrontations. 
Kimhi (2011) assesses the role of agriculture in 
rural well-being in Israel finding a negative as-
sociation between the importance of agriculture 
and rural income. The food producing sectors of 
both economies differ substantially in their spe-
cializations due to diverging relative costs of la-
bour and capital. Palestine tends to produce more 
labour-intensive commodities such as various 
vegetables of which cucumbers and tomatoes are 
the most prominent ones. Palestinian and Israeli 
food produce often differ by their quality, that is, 
the latter tends often to be of higher prices than 
the former. In consequence, the Palestinian trade 
in food commodities with Israel is quite asym-
metric in terms of exported and imported com-
modities. Israel is its most important destination 
of exports and the by far main source of imports 
(see also Dobers et al., 2018). 

The intensity of this interdependence has been 
varying in the past decades mainly due to the 
political conflict. For example, the Gaza strip 
served as an important growing area for cut 
flowers and strawberries for the Israeli market 
up to the Second Intifada which started in Sep-
tember 2000. However, due to the Israeli block-
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ade of Gaza since 2007, barely any of these trade 
relationships continues to exist. Food trade be-
tween the two geographically separated parts of 
Palestine2 has largely ceased. Palestinian foreign 
trade largely depends on Israeli authorities be-
cause Israel is controlling all borders of the West 
Bank including its eastern border to Jordan and 
most of the borders of the Gaza Strip. 

Agricultural production in the West Bank 
takes place by both Palestinian as well as Israeli 
citizens. The latter is operated in Israeli settle-
ments which are spread across this part of Pales-
tine and where about half a million Israelis live. 
While the northern and the eastern parts of the 
West Bank around Jenin and Jericho, respec-
tively, have fertile soils and a rather good water 
availability which makes them very favourable 
for food production, is the centre and the south 
very mountainous and more arid including the 
Judean Desert in the west of the Dead Sea so that 
extensive husbandry is there largely the only op-
tion for agricultural production. Across the en-
tire West Bank the fierce competition for water 
and land, the complex political structure of the 
West Bank where Israeli and Palestinian author-
ities partly share and partly are solely responsi-
ble (for more details, see, e.g., UN OCHAoPt, 
2008), between the use in the settlements vs. the 
use by Palestinians is an issue of fierce confron-
tation and directly impacts the local potential for 
food production. 

The local and regional potentials of food 
production and food self-sufficiency vary very 
strongly depending on natural conditions in 
combination with pronounced disparities in the 
population distribution across the West Bank. 
Major population centres in the arid south 
(PCBS, 2013, p. 35) dictate the necessity of 
pronounced agricultural trade across the West 
Bank, which stretches about 130 km from north 
to south and 43 km from east to west, in order 
to ensure sufficient local food supply. The Gaza 
strip, in contrast, is with a length of 40 km and 
an average width of 9 km geographically very 
small and much more homogenous in its con-

2   Israel is located in-between so that both parts are separated by about 40 km.
3   Note the following relation between the two parts: the West Bank has more than the fifteen fold of the area of the 

Gaza Strip while it has only one and a half times the population of it.

ditions for food production. This production is, 
however, substantially challenged by the high 
number of 1.8m inhabitants and continuously 
high population growth rates3 of more than 3% 
per year. Since the growth potential of food pro-
duction falls short of the sustained high popu-
lation growth rates since decades, Palestine de-
pends on imports for most kinds of food – a large 
part of which is coming from Israel.

The conditions of food trade within Palestine 
and with Israel are determined by two factors 
which are the land relief and the effects of the 
political conflict. While relief does not play 
a role in the Gaza strip, do the high and steep 
mountain ranges with deeply carved-in valleys 
covering the centre and south of the West Bank 
only very restrictively allow for the construction 
of roads and other infrastructure for food trade. 
Bridges or tunnels which could bring about 
much more flexibility in this respect do barely 
exist due to the strong financial limitations and 
economic challenges the Palestinian Authority  
faces. Therefore, roads are frequently construct-
ed along the contours of the mountains which 
implies that distances tend to be longer. Uphill 
and downhill sections are more frequent as 
straight road connections via tunnels and bridges 
are largely missing. In consequence, transporta-
tion times and costs will be substantially larger. 
Since such geological factors are time-invariant 
and not man-made, they are not of interest here.

The second decisive factor is the political con-
flict and its manifold consequences and implica-
tions for economic activities and the movement 
of goods and people. Israeli authorities and the 
military have been installing and implementing 
a variety of temporary and permanent measures 
in order to monitor and control the movements 
of goods and people within Palestine (e.g., UN 
OCHAoPt, 2008). These led, however, to mani-
fold economic side-effects affecting both Pales-
tinians and Israelis (Ihle and Rubin, 2013). The 
extent, intensity and duration of the implemen-
tation of such measures varies with the intensity 
of the conflict and the degrees of escalation. This 
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means that during peaceful phases many of these 
installations, such as permanent and flying road 
check points, tend not to be staffed and not or 
less strictly operated by the Israeli army such as 
security checks at the commercial terminals of 
the West Bank Barrier. Consequently, obstacles 
for the movement of goods and people tend to 
reduce during peaceful phases and food supply 
in Palestine becomes cheaper, uncertainty in 
trade reduces, physical access to food improves, 
more commodities tend to be transported and 
trade tends to thrive temporarily. 

In contrast, during phases of violent escala-
tions, the presence of the Israeli army will be 
markedly increased in Palestine, the implemen-
tation of measures will be tightened, military 
convoys might block roads or besiege towns, 
curfews might be issued. Uncertainty concern-
ing the physical integrity of the individual Pales-
tinian and her material possessions will substan-
tially increase due to the fighting which make 
take place in or might shift to the individual’s 
immediate neighbourhood. Depending on the 
degree of escalation, public live and economic 
activity will be depressed to a smaller or larg-
er extent. Curfews might prevent any economic 
interactions because civilians are not allowed 
to leave their houses. Fields and harvest might 
become damaged or destroyed. Farmers might 
temporarily be prevented to access their fields or 
harvest which might result in spoil the produce. 
Food trade might halt completely, consumers 
might panic, prices in food deficit (production) 
areas might explode (collapse) in the short-run. 
These are only a few examples of plausible and 
likely economic effects of violent political con-
flict on uncertainty in food markets. 

We, therefore, focus on the specific question 
of whether the varying intensity of the conflict 
has significant effects on the instability of food 
prices in Palestine.

4.  Modelling approach

We estimate a time series volatility model and 
explicitly incorporate measurements of conflict 

4  The series modelled need to be stationary. Because price series tend to have unit roots, they cannot be regarded 
immediately, but rather their returns are usually modelled.

intensity into the estimation equations. In par-
ticular, we estimate a Generalized Autoregres-
sive Conditional Heteroscedasticity (GARCH) 
model because this model family has been 
shown to be the most adequate for modelling 
volatility of either stock or food prices. 

GARCH models are able to quantify not only 
the development of the mean of a price series, 
but also of its temporarily evolving clusters of 
increased variation. They therefore consist of 
two equations each of which reflecting one as-
pect. We follow the large literature on food price 
volatility and estimate an AR(m)-GARCH (p,q) 
for price returns4 which can be formalized as:
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. Since the literature stresses that 
parsimonious models typically suffice for such 
empirical analysis and are not outperformed by 
sophisticated models (Hansen and Lunde, 2005), 
we follow this approach and focus on an adapted 
version of an AR(m)-GARCH (1,1) model. 

For ensuring that the chosen model indeed 
adequately models the data of interest, several 
statistical tests have to be carried out which are 
the following:
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A)  Testing of the stationarity of the price and 
the return series 

B)  Testing for ensuring the adequate formula-
tion of the mean equation (1), that is, of the lag 
length m in order to ensure that the series do not 
contain any remaining serial dependence

C)  Testing for the existence of ARCH effects 
in the residuals of equation (1)

D)  Testing for the adequacy of the GARCH- 
specification by assessing whether any condi-
tional heteroscedasticity is left

For testing for A) we use a standard Augment-
ed-Dickey-Fuller (ADF) test on the price series 
and their returns and for B), C) and D), respec-
tively, a Ljung-Box test on the squared, the 
standardized and the squared standardized resid-
uals of the correctly specified mean equation (1). 

We follow the literature and estimate a AR(m)-
GARCH(1,1) which we adapt in order to be able 
to account for the intensity of the political con-
flict. As measure of the conflict intensity we use 
the numbers of daily conflict-related fatalities in 
Palestine which are collected and published by 
the Israeli human rights NGO B’Tselem. Fol-
lowing the volatility literature, the lag structure 
of the mean equation (1) is determined for each 
return series in order to remove any serial cor-
relation. The volatility equations are assumed 
to be p = q = 1 for all series so that the volatility 
model becomes:
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This GARCH (1,1) equation is augmented 
by the following term:
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where Dt denotes a dummy variable measuring 
the intensity of the conflict. 

One very plausible measure of this intensity 
is the number of weekly fatalities caused by the 
conflict. This implies the question of what option 
appears to be the most useful and most meaning-
ful way to incorporate the information contained 
in this variable into the model. Options might 
be including it as an integer count variable or 
as some transformation, e.g., in the form of sev-
eral categories. A count variable is only limit-
edly meaningful for measuring conflict intensity 
because its interpretation would be of the type: 
if fatalities increase by one unit from one week 

to the next, volatility changes by the estimated 
amount. This change would be constant no mat-
ter what were fatalities numbers of the first of the 
two weeks. That is, it is not straightforward to 
tell whether, for example, an increase in weekly 
fatality numbers by five, for example, necessar-
ily means that the conflict became more severe 
because such a statement is only meaningful in 
relation to a reference period. An increase from 
zero to five from one week to the next implies 
certainly an increased conflict intensity because 
the conflict changed from a rather peaceful state 
to a state of significant confrontation. Howev-
er, this interpretation does not hold for a change 
from, e.g., 200 to 205 fatalities. Based on ab-
solute changes in fatality numbers which such 
an approach would imply, it is furthermore arbi-
trary above which threshold of changes in week-
ly fatalities the conflict intensity is to be labelled 
as “modest” or “high” etc.. We, therefore, select 
the observed distribution (Figure 1) of weekly 
fatality numbers during this period as reference 
and define the following three categories which 
characterize three different intensity states of the 
political conflict in order to be able to explicitly 
quantify differences in the intensity of conflict 
(Table 1). 

Therefore, we estimate the following three 
volatility equation specifications:
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This means that we assess whether and to 
what extent the three above-defined escalations 
states change the mean volatility in week t to 
μ + μc and/ or its dynamic structure in terms of 
its response to the shock εt–1 of the previous 
week and to the volatility σ2

t–1 of the previous 
week. The last column of Table 1 indicates that 
the observations during which the three states 
exist differ strongly: while only 22% of the 
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weeks between 2004 and 2011 were peaceful in 
the sense that no Palestinian fatalities occurred, 
in 59% of the time the conflict was intense and 
11% of observations were extremely violent.

5.  Data

We regard eight price series of four com-
modities of which both Palestinian and Israeli 
varieties or brands are sold in Palestine. Food 
price data of the Palestinian Central Bureau of 
Statistics provides information both of brands 
or varieties on differing sources of several com-
modities. Of those, we regard the following four 
products in order to cover at least one vegetable, 
fruit and animal food commodity: bananas, milk, 
onions and pears.Table 2 outlines the differenc-

es between the Palestinian- and Israeli-produced 
versions of these commodities sold in Palestine.

Table 3 shows a selected set of descriptive sta-
tistics of the eight regarded price series. Milk as 
animal product and pears as a more luxury fruit 
in the Palestinian diet have the highest prices on 
average among the four commodities. For both, 
Israeli prices are on average close to 6 NIS/kg 
while price ranges are among the lowest differ-
ing for milk only by about 2-3 NIS. Onions and 
bananas have lowest average prices of about 2.4 
and 3.4 NIS, respectively. The most frequently 
observed prices range for most commodities lies 
in the interval between 2 and 4.5 NIS.

Median prices are below mean prices for ba-
nanas and onions, at the level of mean prices 
for milk and slightly exceed mean pear prices. 

Table 1 - Dummy variable definition.

State Dummy variable Interpretation Mean
Name Definition
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Source: Authors.

Figure 1 - Boxplot of weekly conflict- 
caused fatalities in Palestine.
Source: Authors.
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The relative variability in terms of the CV is on 
a similar level of about 0.2 for five of the eight 
commodities. Thus, the variabilities of Israeli- 
and Palestinian-produced commodities almost 
equal each other except for pears. Milk products 
show about half of this variability which is plau-
sible due to the strong governmental regulation 
in Israeli milk markets (Bar Nahum, 2012; Bar 
Nahum et al., 2013). The very similar variabil-
ity of Palestinian milk suggests either that the 
Palestinian Authority is following a similar in-
tervention scheme or that Palestinian milk prices 
closely follow the Israeli ones.

5  Gaza had to be excluded because the series contained many missing observations. 

Figure 2 plots the weekly series of these eight 
commodity prices obtained from PCBS (2012). 
They range from the first week of January 2004 
until end of May 2011 and have 356 observations 
each. These prices are average retail prices of the 
respective commodity in all West Bank regions5. 
They suggest a markedly differing price behav-
iour for the four commodities. Prices of onions 
of Palestinian and Israeli origin are very close to 
each other amounting to an average difference of 
-0.07 NIS/kg. While prices of Israeli-produced 
bananas are on average 0.43 NIS higher than of 
Palestinian-produced ones, much larger average 

Table 2 - Description and origins of regarded commodities.

Variable name PCBS Description Number of missing 
observationsa

Palestinian-produced bananas Large-sized bananas 4
Israeli-produced bananas Medium-sized bananas 0
Palestinian-produced milk Pasteurized milk 3% fat 10
Israeli-produced milk Pasteurized milk 3% fat of brand Tnuva 1
Palestinian-produced onions Dry Baladi onions 2
Israeli-produced onions Dry onions 0
Palestinian-produced pears Common pears 4
Israeli-produced pears Yellow pears 0

Source: Authors based on PCBS (2012).
Notes: a The few missing observations are imputed based on a structural time series model according to the 
state-space approach of Harvey (1989).

Table 3 - Descriptive statistics of the commodity price series in NIS/kg.

Bananas 
Palestine

Bananas 
Israel

Milk  
Palestine

Milk 
Israel

Onions 
Palestine

Onions 
Israel

Pears 
Palestine

Pears 
Israel

Min. 1.25 2.23 3.83 5.00 1.25 1.50 1.75 4.12
Max. 5.23 6.28 7.00 7.13 4.79 5.67 9.00 8.53
Range 3.98 4.05 3.17 2.13 3.54 4.17 7.25 4.40
Mean 3.21 3.61 5.14 5.89 2.52 2.44 4.88 6.32
Mode 4.00 3.78 5.00 5.50 2.50 2.00 5.50 7.00
Median 3.02 3.50 5.13 5.76 2.42 2.28 4.95 6.35
Std 0.70 0.74 0.45 0.53 0.61 0.61 1.02 0.84
CV 0.22 0.21 0.09 0.09 0.24 0.25 0.21 0.13

Source: Authors based on PCBS (2012).
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differentials of 0.88 and 1.5 NIS exist for milk 
and pears, respectively. 

Figure 3 plots the kernel density estimates of 
the distributions of the weekly returns of the 
commodity series calculated as 
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Hence, the returns are the log transforma-
tion of the percentage short-run price changes 
which take place from period to period, that is, 
from week to week. They signal the magnitude 
and direction of the relative price changes so 
that rt = 0 means that prices in subsequent peri-
ods did not change.

Figure 3 illustrates that the distributions of 
the prices of Palestinian-produced commodities 
have much heavier tails for all commodities ex-
cept onions. This points to the fact that prices of 
Palestinian produce are markedly more volatile, 
that is, they incorporate much more uncertainty 
because extreme values at the edges of the dis-
tributions occur with a higher probability than 
in case of the Israeli-produced commodity ver-
sions. This suggests that prices of Palestinian 

produce react more sensitively and strongly to 
shocks which might either be caused by the Is-
raeli-Palestinian conflict or by other demand or 
supply factors. The above-discussed stability of 
Israeli milk prices becomes particularly obvious 
in this figure.

Figure 4 plots the squares of the price returns 
in order to give a visual impression of the exist-
ence of volatility clustering in these food price 
series. It supports the above observation that 
prices of Palestinian-produced food tend to be 
much more volatile. Notable clusters of raised 
uncertainty in several of the food prices occur 
until September 2005, in the second half of 
2006, the middle of 2007, in entire 2009 and at 
the end of 2010. Mostly, onions and pears show 
temporarily increased volatility while for the 
returns of banana prices only a few high spikes 
are discernible signalling strong inter-period 
prices changes.

In order to be able to measure the intensity 
of the conflict, we obtained data on daily num-
bers of conflict-caused Palestinian fatalities 
from the Israeli human rights NGO B’Tselem 
(2013) which is based in Jerusalem and collects 

Figure 2 - Time series of regarded commodities in NIS/kg.

Source: Authors based on PCBS (2012).
Notes: NIS denotes the Israeli currency New Israeli Shekel which is besides the Jordanian Dinar the most 
frequently used currency in Palestine.
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and publishes comprehensive data on various 
dimensions of the Israeli-Palestinian conflict. 
Table 4 presents several descriptive statistics of 
the fatality numbers aggregated at weekly level 
in order to match the frequency of the availa-
ble price data whose distribution is illustrated 
by Figure 1 above. Weekly Palestinian fatalities 
range from zero to 519 during the period be-

tween January 2004 and end of May 2011. The 
largest observations of weekly fatalities hap-
pened at the end of 2008 and in January 2009 
when the Israeli Army carried out the Operation 
Cast Lead in the Gaza Strip as Figure 5 shows.

The strong discrepancy between the median 
and mean of weekly fatalities of three and 11, 
respectively, suggests that the distribution of 

Figure 3 - Distributions of 
commodity returns. 
Source: Authors.

Figure 4 - Squared returns of commodities series.

Source: Authors.
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the weekly fatalities is strongly right-skewed 
(Figure 1) due to a few observations beyond 
100. For a quarter of the 356 observations at 
least 10 fatalities occurred. The temporal de-
velopment in Figure 5 shows several periods of 
markedly increased fatality numbers which can 
certainly be thought of as waves of increased 
conflict which took place up to the first months 
of 2005 marking the end of the Second Intifada, 

during the second half of 2006, the first half of 
2008 and the Operation Cast Lead. 

Figure 6 illustrates the temporal locations of 
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 of the three dummy variables defined in 
Table 1 above. Especially during 2009 and 2010 
less weeks with fatalities occurred. The observa-
tions of 
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 mark five periods of extremely 
high conflict intensity two of which had a very 
short duration but led to high numbers of victims.

Table 4 - Descriptive statistics of the Palestinian fatalities per week 2004-2011.

Minimum 1st quartile Median Mean 3rd quartile Maximum
Fatalities/week 0 1 3 11.3 10 519

Source: Authors based on B’Tselem (2013).

Figure 6 - Realizations of the conflict intensity dummies.

Source: Authors.

Source: Authors based on B’Tselem (2013).

Figure 5 - Temporal development of weekly conflict-caused Palestinian fatality numbers. 
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6.  Results

Table 5 shows the results of the above-men-
tioned specification tests A) to D). The ADF 
tests suggest that banana, milk and Israel pear 
prices might have a unit root at the 5% level of 
significance. Their test statistics are close or only 
slightly larger than the critical value of -3.41 
suggesting that the null hypothesis of a unit root 
cannot be rejected. The statistics of the remain-
ing three series are somewhat smaller than the 
critical value but still close. However, the test 
statistics of the returns of all series signal strong 
evidence that the null hypothesis of a unit root 
can be rejected so that we use these transforma-
tions for the analysis. 

The optimal lag lengths m of the autoregres-
sive structure of the mean equation (2) have been 
determined based on repeated testing so that they 
represent the minimum lag length which is neces-
sary in order to remove any serial correlation and 
conditional heteroscedasticity in the residuals of 
the modelling system (1) and (2). Average onion 
returns appear to have the shorted autoregressive 
structure of only 1 to 2 weeks while milk price 
returns but also those of Palestinian pears are sig-
nificantly impacted by their own past price chang-
es of the last one and a half months. This appears 
plausible for milk due to the above-mentioned 
marketing framework. The ARCH tests suggest 
that bananas and milk returns do not show any 
clustered volatility while this phenomenon seems 
to be very strong for onions and pears. Therefore, 

the latter to commodity returns have to be mod-
elled using a volatility model in order to avoid 
misspecification. We also estimate such models 
for the banana and milk price returns although 
the test results suggest that there might be barely 
significant relations be found.

Table 6 to Table 8 show the estimation results 
of the volatility equations (M1) to (M3) of all 
three conflict intensity dummies for all eight 
commodities. Table 6 focuses on the effects of 
any fatalities in any week on volatility. The last 
two lines with the results of the above-described 
tests B) and D) indicate that almost all models are 
adequate accounts of reality. The only exception 
are Palestinian pears for which some remaining 
conditional heteroscedasticity is signalled to be 
left in the residuals of the final model. The first 
three lines of the table refer to 
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, that is, 
peaceful weeks without any fatalities. For Israe-
li-produced bananas and Palestinian-produced 
onions and pears, the constant µ is significantly 
positive. Shocks to the returns of the previous 
period significantly affect current volatility in 
six cases (α1). While the magnitudes of the ef-
fects is closely below zero for milk and Israeli 
pears, it is five times stronger in magnitude and 
positive for Palestinian-produced bananas, on-
ions and pears. This indicates that weekly prices 
of milk, Israeli-produced bananas and pears are 
in general much less impacted by shocks in the 
short-term. Volatility clustering (β1) is found to 
be strong for Israeli-produced milk and pears 
and Palestinian onions.

Table 5 - Results of model specification tests.

Bananas 
Pal

Bananas 
Israel

Milk 
Pal

Milk 
Israel

Onions 
Pal

Onions 
Israel

Pears 
Pal

Pears 
Israel

ADF statistic of prices -3.42 -3.34 -3.55 -2.45 -4.48 -5.91 -5.17 -3.80
ADF statistic of returns -17.78 -18.47 -13.95 -13.07 -16.30 -15.98 -12.57 -17.78
Optimal AR-lag m 3 2 6 5 1 2 5 2
p-val ARCH test (F) 0.60 0.48 0.58 0.96 <0.01 <0.01 <0.01 <0.01
p-val ARCH test (LM) 0.60 0.47 0.57 0.96 <0.01 <0.01 <0.01 <0.01

Source: Authors.
Notes: (F) and (LM), respectively, denote the F-test and the Lagrange multiplier version of the ARCH test. 
The ARCH (unit root) tests have the null hypothesis is that there are no ARCH effects (that the series have a 
unit root). The critical value of the ADF tests is -3.41, the optimal lag lengths have been selected according to 
the Hannan-Quinn criterion.
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During periods of conflict of unspecified in-
tensity (lines µc to βc) average returns of weekly 
food prices increase significantly but at small 
magnitude for Israeli milk and Palestinian on-
ions and decrease for Palestinian pears. Chang-
es in the dynamic structure, which are substan-
tial in magnitude, are only found for pears. The 
estimate of αc and βc are about thrice as large for 
Palestinian pears and of opposite sign for than 
for Israeli pears.

Table 7 suggests that markedly increased 
conflict intensity as measured by 
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 barely 

impacts the weekly return series. Only for milk 
seems to be a slight effect. Again all model ade-
quacy tests are fine except for Palestinian pears.

Table 8 contrasts the volatility during ex-
tremely violent phases as defined in Table 1 to 
phases without such extreme escalations. Effects 
on weekly returns appear to be modest in num-
ber and magnitude since only the constants are 
significantly changed although magnitudes turn 
out to be small.

Figure 7 summarizes the significant effects 
of Table 6 to Table 8 and the directions of the 

Table 6 - Results of model M1.

Bananas 
Pal

Bananas 
Israel

Milk 
Pal

Milk 
Israel

Onions 
Pal

Onions 
Israel

Pears 
Pal

Pears 
Israel

µ 0.001 0.004** <0.001 <0.001 <0.001** 0.001 0.005** <0.001
α1 0.142** 0.003 -0.061** -0.040** 0.195** 0.220 0.639** -0.089*
β1 0.235 -0.311 0.638 0.909* 0.737** 0.241 -0.246* 1.161**
µc 0.001 -0.002 <0.001 <0.001** <0.001* -0.001 -0.005** <0.001
αc -0.090 0.166 0.088 0.013 0.018 -0.107 -0.465* 0.150**
βc -0.759 0.677 -0.104 -0.865 -0.030 0.603 0.920** -0.303*
B) 0.12 0.26 0.06 0.54 0.11 0.09 0.07 0.11
D) 0.16 0.41 0.20 0.93 0.93 0.06 <0.01** 0.10

Source: Authors.
Notes: * and ** denote significance at the 5% and 1% level, respectively. <0.001 means that the coefficient 
is larger than 0 but smaller than 0.001. B) and D) denote the tests mentioned above, these lines contain the 
p-values of the test results.

Table 7 - Results of model M2.

Bananas 
Pal

Bananas 
Israel

Milk
Pal

Milk
Israel

Onions
Pal

Onions 
Israel

Pears
Pal

Pears 
Israel

µ 0.002 0.002 <0.001 <0.001 <0.001 0.001 0.002 <0.001
α1 0.143* 0.007 -0.072** 0.005 0.073 0.072 0.147 0.008
β1 0.096 0.339 0.652 1.049** 0.768** 0.686** 0.507* 0.956**
µc <0.001 -0.001 <0.001 <0.001 <0.001 <0.001 -0.001 <0.001
αc -0.039 0.084 0.162* -0.064** 0.229 0.066 0.125 0.125
βc -0.533 0.424 -0.094 -0.203 -0.117 0.140 0.127 -0.217
B) 0.22 0.17 0.08 0.42 0.08 0.12 0.18 0.09
D) 0.55 0.57 0.12 0.97 0.88 0.48 0.01** 0.07

Source: Authors.
Notes: * and ** denote significance at the 5% and 1% level, respectively. <0.001 means that the coefficient is 
larger than 0 but smaller than 0.001. B) and D) denote the tests mentioned above, these lines contain the p-values 
of the test results.
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partial influences. Positive and negative effects 
of the dummy interactions (below the bold line) 
are almost equally frequent. The variable 
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has most diverse influences on the changes in 
weekly volatility magnitude and dynamics.

7.  Summary and conclusions

We address the question of whether and to 
what extent varying degrees of intensity of 
political conflict affect the volatility of food 
prices, that is, whether and to what extent they 
create uncertainty in markets for basic con-
sumption goods. We therefore contribute to 

the developing literature which assesses the 
economic effects of political conflict (Blattman 
and Miguel, 2010). 

We study this question in the context of the 
Israeli-Palestinian conflict because it has a long 
and well-documented history so that data both 
on food prices and on the development of the 
political struggle is available for longer contin-
uous periods. Because Palestinian civilians are 
severely affected by the conflict and its conse-
quences, we focus on the effects for food com-
modities marketed in Palestine. We focus on 
four commodities: bananas, milk, onions and 
pears in order to cover vegetables, fruits and 

Table 8 - Results of model M3.

Bananas 
Pal

Bananas 
Israel

Milk 
Pal

Milk 
Israel

Onions
Pal

Onions 
Israel

Pears 
Pal

Pears 
Israel

µ 0.001** 0.002** <0.001* <0.001 0.001** <0.001* 0.001** 0.001**

α1 -0.042* 0.095 -0.058** -0.023 0.228** 0.120** 0.273** 0.035

β1 0.329** 0.175 0.659** 0.288 0.662** 0.713** 0.493** 0.411**

µc -0.002** -0.005 <0.001 <0.001 -0.001* -0.001 -0.002** -0.001*

αc 0.345** -0.115 -0.050 0.039 -0.010 0.478 0.447 0.434

βc 1.146* 1.985 -0.782 1.065 0.221 0.211 0.076 0.723

B) 0.08 0.23 0.12 0.26 0.08 0.12 0.11 0.16

D) 0.13 0.63 0.08 0.97 0.94 0.65 <0.01** 0.01*

Source: Authors.
Notes: * and ** denote significance at the 5% and 1% level, respectively. <0.001 means that the coefficient is 
larger than 0 but smaller than 0.001. B) and D) denote the tests mentioned above, these lines contain the p-values 
of the test results.

Figure 7 - Summary of the significance and the directions of the interactions.

Source: Authors.
Notes: The squares refer from left to right to the results contained in Table 6 to Table 8. The structure of each 
square corresponds to Table 6 above: the eight columns correspond to the commodities mentioned (same or-
der) and the six lines denote the six coefficients of the volatility equations. Grey cells denote significance at 
the 5% level and + (-) denotes a positive (negative) impact on the contemporaneous volatility of the respective 
commodity return.
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animal products as different types of food. All 
these commodities are marketed in Palestine 
and produced in Israel as well as in Palestine. 
This enables us to identify effects which poten-
tially might differ by the source of the produce 
due to different trade structures and conflict-re-
lated trade obstacles encountered. We propose 
three dummy variables measuring different es-
calation stages of the conflict and assess their 
effects on weekly food prices in the West Bank 
for the period between 2004 and 2011. Daily 
numbers of conflict-caused Palestinian fatal-
ities which are aggregated to a weekly level 
serve as proxy for quantifying the intensity of 
the instabilities. 

We find that returns of weekly banana and 
milk prices do not show any clustering volatili-
ty. The variance of these returns is not time-var-
ying which can be seen as a positive market 
characteristic for consumers because it means 
that prices of these two commodities are more 
or less stable. This result is in line with the shape 
of the distributions of the two milk prices which 
are narrow and have short and slim tails. Onions 
and pears prices, in contrast, show strong evi-
dence of waves of uncertainty which manifest 
themselves as conditional heteroscedasticity. 
Afterwards we assess to what extent this vola-
tility is subject to various degrees of intensity of 
the political conflict. For that aim, we incorpo-
rate interaction terms with dummy variables for 
conflict of any intensity, of markedly increased 
intensity and of extremely violent escalations. 
Residual tests indicate that the fitted models re-
garding the intensity variables mostly describe 
the data adequately. 

In calm phases of the conflict without Palestin-
ian fatalities the conditional average volatilities 
of weekly price returns of Israeli-produced ba-
nanas and Palestinian pears are highest. Moreo-
ver, three of the four Palestinian prices show sig-
nificant responses to shocks to the price returns 
in the previous week which are large in mag-
nitude. Prices of Israeli-produced commodities 
show reactions which are either not significant 
or of very small magnitude. This provides robust 
evidence for that prices of food of Palestinian or-
igin are more often and more strongly impacted 
by prices shocks during peaceful periods while 

prices of food of Israeli origin tend to be more 
robust to such shocks. 

The weekly food prices in Palestine appear to 
be relatively robust to varying intensities of the 
political conflict as measured by the number of 
weekly Palestinian fatalities. In weeks when 
the conflict caused any fatalities, the conse-
quences for the returns of weekly prices appear 
to be modest. Volatility of the returns of pears 
and Palestinian onions are only partly impact-
ed. For some commodities, the strength of the 
dynamics grows while it reduces in other cases. 
The intermediate conflict intensity is found to 
barely change volatility dynamics, while ex-
traordinarily strong escalations only impact the 
conditional averages of the volatilities at small 
magnitude.

This analysis contributes several aspects to the 
literature. First, it discusses potential economic 
relationships between conflict intensity and food 
price volatility. Second, it models the effects 
of waves of violence on levels and volatility of 
food prices in the context of the Mediterrane-
an region. Third, it constructs several variables 
measuring the intensity of conflict which allow a 
quantitative assessment of conflict impacts.

Any analysis of economic aspects of violent 
political conflict is severely challenged by the 
availability of continuous and suitably disaggre-
gated data. As these markets are subject to polit-
ical instabilities, the gathering of high frequen-
cy data for economic analysis is fundamentally 
challenged. The temporal and spatial scales of 
the data available for this analysis may conceal 
several effects because conflict intensity varies 
most strongly on a daily and a local and regional 
basis. Conflict-caused violence, curfews etc. are 
mostly local or regional events which may affect 
single towns and villages and their immediate 
surroundings. Hence, an analysis at average re-
gional level may hide the potentially unevenly 
spread effects of conflict across space. Aggrega-
tion in time and across space which the weekly 
average prices used in this paper are based upon 
neutralizes short-run variation which possibly 
might contain important information. Further re-
search might therefore aim to measure economic 
effects of conflict with temporally and regional-
ly more disaggregated data. 
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Future research6 might also aim at extending 
the temporal as well as the product range of 
the analysis. However, extending the tempo-
ral range needs continuous and consistent data 
gathering which would substantially benefit 
from establishing a transparent and publicly 
accessible price monitoring system as suggest-
ed by OECD (2015) or Baltussen et al. (2019). 
Enriching the analysis with political and trade 
aspects would be valuable too which depends 
on sufficiently available data. Last, carrying out 
a comparative analysis of the performance of 
models for improving forecasts of food price 
volatility, e.g., using copula-based approach-
es (Sokolinskiy and van Dijk, 2011; Patton, 
2012), would create significant insight for 
stakeholders.

The results of this analysis imply limit-
ed need to establish Palestinian policies for 
tackling transmission of conflict-caused price 
shocks (as, e.g., suggested by Lacirignola et al., 
2015 or Gohkan, 2018) and for managing price 
risks for stakeholders (as, e.g., suggested by 
Di Falco et al., 2014). This finding, however, 
only holds for the limited set of commodities 
considered. If future extensions of the analysis 
of the robustness of volatility against conflict 
escalations indicate substantially more suscep-
tible commodities, then this would provide a 
strong justification for such policies.
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