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Abstract

The thesis aims at analysing Food Loss and Waste (FLW) in Palestine through an
innovative application of a methodology developed by FAO to assess FLW in countries
where small-scale farmers and fisheries are the rule. The Research Questions concern
FLW impact, causes and solutions in horticultural supply chains and the drivers of a large-
scale application of the methodology. The research is part of a collaboration between

Politecnico di Milano, Cesvi Fondazione Onlus and FAO offices in Palestine.

The thesis makes use of data collected during a fieldwork from mid-May to mid-July
2017 in Jerusalem, Ramallah and Tulkarem (a city in the North-West of West Bank). The
Screening phase entailed the collection of secondary data and interviews to 15
policymakers and experts, while the Survey phase required to gather primary data through
interviews and direct observations of 29 key players of the Tulkarem supply chain of

cucumbers and tomatoes, i.e. farmers and retail and wholesale distributors.

The empirical results show that FLW over the West Bank horticultural supply chains are
significant, with overall FLW rates of the studied post-harvest stages at around 22%, a
figure comparable with other studies developed in the broader region. Major FLW causes
are identified. Proposals on possible short- and long-run remedies and the large-scale

application of the selected methodology are offered.
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Abstract italiano

Questa tesi ha come obiettivo lo studio ¢ la presentazione dell’attuale condizione
Palestinese in tema di Food Loss and Waste attraverso I’applicazione di una metodologia
FAOQ specifica per il settore agricolo e ittico di piccola scala.

Le domande di ricerca sono volte ad indagare 1’impatto degli sprechi e perdite alimentari
nelle filiere agricole prescelte, possibili cause e soluzioni al problema e a valutare
eventuali aggiustamenti alla metodologia prima di procedere ad uno studio su scala
nazionale.

Questa ricerca é parte di una collaborazione tra Politecnico di Milano, Cesvi Fondazione
Onlus e gli uffici della FAO in Palestina. La tesi utilizza dati raccolti durante lo studio
pilota in Palestina tra meta maggio e meta luglio 2017 a Gerusalemme, Ramallah e
Tulkarem (una piccola citta nel nord-ovest della West Bank).

La fase di Screening ha compreso la raccolta di dati secondari e lo svolgimento di
interviste con 15 tra esperti del settore agricolo a livello istituzionale e policymakers.

La fase di Survey ha invece previsto la raccolta di dati primari attraverso altre interviste
a 29 operatori del settore agricolo (contadini, grossisti, trasportatori, dettaglianti) e
all’osservazione diretta dei processi e delle infrastrutture disponibili.

Una profonda analisi sui temi di Food Security e Food Loss and Waste é stata svolta prima
della partenza, cosi come ’esecuzione di uno studio preliminare in Italia; questo ha
permesso di capire meglio il settore oggetto di studio e di investigare il problema in
Palestina con maggiore consapevolezza.

| risultati emersi suggeriscono che i livelli di FLW sono significativi, con un tasso
complessivo (in riferimento alle fasi studiate) intorno al 22% ed in linea con quelli

pubblicati dalla FAO riguardanti altri paesi della regione.

X1



Durante lo studio le maggiori cause di spreco e perdita sono state identificate; inoltre,

verranno presentate altre considerazioni in riferimento alla metodologia utilizzata.
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Executive Summary

The topic of Food Loss and Waste (FLW) has been gaining more and more importance
in the last years due to the critical links it has with food security, environment protection
(including mitigation of climatic changes), efficiency of resources utilization and many
more other hot topics (WRI, 2016). Food waste and related issues are in fact currently
considered to be a major threatening factor for the sustainable development of poorer
economies (Thi et al., 2015). Still, there are countries that lack reliable data about the
amount of food that is lost or wasted along the supply chains, the causes behind the
spoilage and possible options to alleviate the problem.

The present dissertation aims at filling this gap by illustrating a pilot study of the
methodology that the Food and Agriculture Organization of the United Nations (FAO,
2016a) has recently developed to quantify FLW in developing countries, i.e. with a focus
on small-scale farmers and local supply chains.

The FAO methodology has been adjusted in a few respects, and applied to two supply
chains in Palestine, and more specifically in the West Bank. The State of Palestine is a
developing economy, according to the basic economic criteria used by United Nations
and World Bank. The goal of the pilot study is twofold: on one hand to start collecting
and interpreting data and information on the Palestinian situation for FLW; on the other
hand, to test the FAO methodology in that specific context and eventually to provide
suggestions for a following national study. Most of the empirical data have been collected
during a fieldwork in the West Bank, i.e. an eight-week mission in Jerusalem, Ramallah
and Tulkarem, a Palestinian governorate.

The motivation behind the development of a pilot study before proceeding with a national

strategy and plan is clear. A small-scale investigation would in fact pinpoint problems
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and opportunities for larger-scale actions, and would allow to study the Palestinian
situation in the best possible conditions. In addition, according to Politecnico di Milano
and Cesvi, thanks to the initial findings presented in the thesis, interest will be hopefully
raised on the issue and FAO itself or other international donors can decide for a full and
comprehensive study.

The study Research Questions are as follows.

1. Assessment of the FLW rates in post-harvest phases of the supply chains. How
large are the FLW rates across the post-harvest stages of fruit and vegetables
supply chains in the West Bank?

According to Tyler (1982), given the specificity of every supply chain, quantifications
are not sufficient and on-field analysis are necessary in order to find out problems
hindering the efficiency of supply chain stages and FLW causes and possible remedies to
reduce them.

2. (@) ldentification of the critical loss points in the supply chains and consequently
the major FLW causes. What are the main causes of FLW across the different
post-harvest stages of fruit and vegetables supply chains in the West Bank?

(b) Suggestions of some potential solutions for the specific emerged causes. Are
there any technological or organizational innovations for reducing FLW with
respect to fruit and vegetables supply chains in the West Bank?

3. (a) Evaluation on the appropriateness of FAO methodology for the West Bank.
What are the main problems hindering the application of full FAO methodology

to fruit and vegetables supply chains in the West Bank?
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(b) Full-scale application options. Are there solutions that allow researchers to

overcome the application problems with respect to the fruit and vegetables supply

chains in the West Bank?
After interviewing government officers and other food and agriculture experts, visits and
interviews to Tulkarem farmers, wholesalers and retailers about FLW were performed,
specifically in two supply chains that are central to the Palestinian economy and society,
I.e. cucumbers and tomatoes. The fieldwork was made possible by an ongoing
cooperation between Politecnico di Milano, Cesvi Fondazione Onlus (Cooperazione e
Sviluppo, an Italian NGO operating in the country with the support of the Ministry of
Foreign Affairs and International Cooperation), and Palestinian FAO offices.
More in detail, the pilot study took place in Tulkarem, a small city in the North-West of
Palestine, thanks to the cooperation with the Thinnabeh Agricultural Cooperative. The
analysis focused on the post-harvest stages of the tomatoes and cucumbers supply chains,
precisely Post-harvest handling and storage and Distribution in its various components.
The partnership with Cesvi has been crucial for the success of the mission given their
expertise and knowledge of the area. This is essential on one side when operating in
developing countries with peculiar political and societal structure (such as Palestine) and
on the other side when the support and contribution of the involved actors are key.
Cesvi in fact had already worked with Thinnabeh Cooperative in the past and this
collaboration was the starting point for this new project and crucial for its success. For
example, the possibility to benefit from their network of contacts, from the continuing
accompaniment of persons who were Arabic-speaking during interviews, and from

dialogues with experts with an agronomy background.
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As already introduced, the activities performed are based and inspired by a FAO
methodology but, given the pioneer role of this study, some modifications have been
made to provide also other indications about the current situation, missing parts, areas of
improvement and implications. The original methodology from FAQO is called “Food Loss

Analysis: Causes and Solutions, Case studies in the Small-scale Agriculture and Fisheries

Subsectors” (FAO, 2016a) that is composed of four separate tools (Screening, Survey,

Sampling and Synthesis). During this pilot case study, only the first two methods have

been fully developed and a third one partially.

1. The first tool consists of a preliminary Screening phase. The FAO protocol defines
quite thoroughly the data to be retrieved in this stage, with the purpose of estimating
the overall production for different crops and, wherever possible, estimating the flows
and getting to an initial evaluation of waste and losses on a national scale. On a more
qualitative side, an in depth understanding of main players and relationships in the
focal supply chains is another important outcome. This part has been performed
through the analysis of secondary data from available reports and statistics, mainly
conducted in Italy, and through experts’ interviews. Interviews were conducted in
Palestine, and involved 15 key representatives of local organizations that play central
roles in food security and/or agriculture for the country (Ministry of Agriculture,
FAO, World Food Programme and other academic and policy centres).

2. The second tool consists of a Survey phase in which the framework obtained from the
previous phase was enriched with primary data from two supply chains in the
Tulkarem area, i.e. tomatoes and cucumbers. In-person meetings with 29 farmers,
wholesalers and traders, retailers were performed as well as with the personnel of the

Thinnabeh Agricultural Cooperative. Interviews followed the questionnaire designed
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by FAOQ, and there has also been the opportunity to watch machineries and facilities
and to ask further questions about the processes in place.
Another tool consists of a Sampling phase, in which the researcher works together with
the involved actors of the supply chain to collect primary data through direct
measurements and assessments, and the Synthesis phase. For the purpose of this last issue,
a number of suggestions and indications that may be useful to develop a comprehensive

strategy to fight the FLW problem in the West Bank horticultural supply chains have been

developed.

A summary of the differences between the two methodologies is provided in Table I.

Table I — Differences between the FAO methodology and Pilot Case Study methodology

FAQO methodology Pilot study methodology
Methods Screening, Screening,
Survey,
Sampling, Survey,
Synthesis Sampling (partial)
Outputs List of matrixes and tables as from | Detailed description of the current
the methodology situation in the West Bank, tables,
suggestions and proposals about
the current FLW causes and future
research
Team Team is composed of a variety of Management engineering student,
experts such as: agronomist, English-Arabic translator with
biologist, value chain experts, experience in waste management,
managers agronomist support from Italy
Supply chains Selection based on production and | Selected as from FAO
economic importance methodology with a focus in
product perishability as an
additional criteria
Stages of the | Postharvest handling and storage, Postharvest handling and storage,
supply chain Processing, Distribution Distribution
(Agricultural production and (Agricultural production,
Consumption excluded) Processing and Consumption
excluded)

Source: own elaboration
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In advance of the Palestine mission, in order to improve the performance in Palestine and
to get used to the agri-food sector, a preliminary case was performed in Italy. Thanks to
a collaboration with AOP (Associazioni di Organizzazioni di Produttori) UnoLombardia,
an industry expert has shared his knowledge on Italian best practices and helped in
understanding the application of the methodology to a real Italian cooperative, producing
the same varieties available in the Palestinian case. The initial Italian assessment has been
useful both to familiarize with horticultural processes and markets and their complexity.
At the end of the project, the Italian case acted as a benchmark for the developing supply
chains.

The preparation of the mission and development of the on-field research in Palestine have
required to combine the knowledge acquired during the two-year Master of Science
experience with topics that are far from the typical management engineering background.
Nevertheless, the final result of the study, thanks to the collaboration of all the available
stakeholders, matches with the expected outputs set at the beginning of the study and all
the research questions have been tackled.

For the Screening phase, performed during the first two weeks between Jerusalem and
Ramallah, a variety of sector’s experts have been interviewed such as: four professionals
from FAO, including the head of programme for West Bank and Gaza Strip, five
executives from the ministry of agriculture and other representatives from the World Food
Programme, the Applied Research Institute of Jerusalem, the Food Security Cluster and
the Economic and Social Development Centre. After this phase, a greater understanding
of the agricultural sector and its condition was given and also the supply chains on which
to focus i.e. tomatoes and cucumbers. Starting from these evidences and the desire to

collect as many informations as possible directly from the involved actors, the following
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Survey activities, as previously described in the methodology, were performed in
Tulkarem governorate and the full list of actors interviewed is available in Table Il. This
includes not only workers of tomatoes and cucumbers supply chains and this highlights
an initial interest in the whole fruit and vegetable sector. In a second phase of FLW
assessment the focus will be given to tomatoes and cucumbers, given their importance at
national level and the consequent higher availability of data and evidences.

Table II - List of actors interviewed during the Survey phase

Role Products Location No. intervieews
Farmer Tomatoes and cucumbers | Thinnabeh 11
Farmer Peppers Thinnabeh 1
Farmer Baby cucumbers Jenin 1
Farmer Tree fruits Qalqilyia 1
Farmer Strawberries Thinnabeh 1
Middlemen Cucumbers and peppers Thinnabeh 2
Wholesaler Fruits and vegetables Tulkarem 5
Retailer Fruits and vegetables Thinnabeh 1
Retailer Fruits and vegetables Tulkarem 4
Cooperative’s director Thinnabeh 1
Composting director Thinnabeh 1

Source: own primary data and elaboration

The combination of knowledge collected during the Screening and Survey phase has
permitted to answer to the research questions; the following pages will present the results.
Concerning Research Question 1 (assessment of the FLW rates in the post-harvest phases
of the supply chains), Table 111 represents a summary of FLW rates across the post-harvest
stages of fruits and vegetables supply chains in the West Bank. The results are provided
both as an average, in order to give a clearer and more comprehensive result, and in a

range which is useful to highlight some seasonal peaks or particular situations. Apart from
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the reference to the different stages of the supply chain (the data are available only for the
stages assessed in the study: Post-harvest handling and storage and Distribution), which
is crucial to discuss and compare these results to other studies from FAO, there is a
particular focus on the different actors that contribute to the activities and also a precise
indication of the products they handle.

Table Il - FLW rates along supply chains in Tulkarem

Stages

Actors

Products

Average FLW
rate [%0]

Min-Max
[%0]

Notes

Post-harvest
handling
and storage

Farmers

Tomatoes

11

Cucumbers

11

-Peak season
during
summer

-No account of
the products
that are left in
the fields

Distribution

Wholesalers

Tomatoes
and
cucumbers

Middlemen

Tomatoes
and
cucumbers

Difficult to set
an annual
average (very
low with
products for
local markets,
while during
summer
products for
Israeli market
might get
spoiled at the
borders)

Retailers

Tomatoes

10

n.a-—25

Cucumbers

10

n.a—30

During
summer time
FLW rate
reaches its
peaks

Source: own primary data and elaboration
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Even though the results must be intended as a preliminary approximation, the
comparison! with the results of FAO (2011) for West Africa North and Central Asia is
“encouraging” (Figure I). The magnitude of the values emerging from this pilot study is
not tremendously different from the magnitude of values found in the available
benchmark study. In fact, the estimates of the average FLW incidence in the West Bank
were 11% and 11% for, respectively, the Post-harvest handling and storage activities and
Distribution, i.e. wholesalers plus retailers (middlemen excluded). FAO (2011) reports
10% and 15% for the same supply chain stages in NAWCA. Of course, the estimates
provided by this study are preliminary and are the best approximate data, while the
NAWCA data aggregate a very heterogeneous region. However, the convergence to the
same magnitude is encouraging given that great divergence of empirical results is the rule
in the FLW literature and suggests that the collected data can be considered reliable.
Figure | — FLW rate as a percentage of the stage volume inflows [%]: West Bank vs. NAWCA

25

20
15
15
12
11 11 10
10
5
0
West Bank North Africa, West and Central Asia
B Agricultural Production B Postharvest handling and storage
Processing and packaging Distribution

B Consumption

Source: own elaboration of own primary data and FAO (2011)

! Data for West Bank are currently available only for Postharvest handling and storage and
Distribution, the values of missing columns are not available and not equal to zero
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In order to obtain estimates of FLW per capita for the two supply chains, it should be
highlighted that Tulkarem production and distribution plays a key role in the supply of
cucumbers and tomatoes to Palestinian consumers, as the share of local production out of
Palestine total shows (Table IV).

Table IV — Estimated FLW per capita, 2017

Cucumber Tomato

Tulkarem Production, 2013-'14 [ton] 26,983 14,020

Governorate = o Tulkarem supply chains 2017 5,610 2,015
[ton]

Palestine Production, 2013-'14 [ton] 199,599 165,507
Share of Tulkarem production [%0] 13,52% 8,47%
Population Mid-Year, 2016 4,816,503 4,816,03
Estimated no. consumers*, 2016 651,124 408,003
Estimated FLW per capita, 2017 8.62 7.14
[kg/person]

Source: own elaboration of MoA, PCBS
Note. *: Palestinian consumers of the Tulkarem supply chains, within and outside the Gov. of Tulkarem

The number of served Palestinian consumers is greater than the number of local
inhabitans (185,314 persons as from PCBS (2017)). Table VI estimates the number of
consumers of the two Tulkarem supply chains as the number of Palestinian inhabitans
multiplied by the Tulkarem production shares for the two crops, and estimates FLW per
capita accordingly. The result ranges between 7 and 9 kilograms per person per year for
each of the two products concerning the selected post-harvest stages.

Overall FLW per capita in the broader region is around 250 kilograms per person per
year, including all other stages of the supply chain (including other stages than post-
harvest handling and distribution stages and consumption), and all the products (e.g. dairy
products, meat, other vegetables, fruit, olive oil and so on). It is not possible to validate

directly these per capita estimates, but they are not implausible.
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Concerning Research Question 2a (identification of the critical loss points in the supply
chains), Table V represents a resume of the major causes of FLW in the different stages

of the supply chain spotted during the Survey phase.

Table V - Summary of the main causes of FLW across the post-harvest stages

Main causes of FLW

- Pest and diseases

Postharvest handling - and - Lack of knowledge on post-harvest treatments

storage - Lack of cold storage
- Lack of proper and up-to-date irrigation systems
Distribution - Lack of cold transportation and storage

- Lack of a proper marketing system and by-contract
agreements

Source: own primary data and elaboration

Related do Research Question 2b (suggestions of some potential solutions for the specific
emerged causes), there is a set of directions and proposals to improve the current situation,
including both operational and managerial improvements and also longer-term

suggestions. Recommendations for the short-medium run are as follows.

- Improvement of irrigation plants and devices.

- Provision of cooling facilities.

- Enhancement of farmers’ technical capabilities

- Better price management.

- Support of by-contract agreements.

- Development of exports.

Longer-run suggestions are more complex, and require greater efforts to stakeholders.
- Development of compost facilities.

- Establishment of local Food Banks.
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Finally, referring to Research Question 3 and the evaluations regarding the application of
the proposed FAO methodology and possible solutions to allow a full-scale national
study, many evidences emerged during the study.

There are in fact limitations both concerning the Screening and Survey phase, in terms of
context and methodology. Data are sometimes missing or scattered, mainly due to the
quality of available reports and studies, and it may happen that different sources provide
different answers. Also, some requests from the methodology appear to be “unrealistic”
or not appropriate for the specific context.

Fortunately, there are some immediate recommendations referring on the one side to the
study management and on the other side on study design and resources. All the proposals
refer to very practical solutions, such as cross-checking the collected information or better
planning of meetings. However, also some other hints that are strictly related to the
context, such as the exclusion of Ramadan Holy month as study period, are provided.

At the end of this study, there are multiple future steps necessary to reach a
comprehensive national study on Food Loss and Waste.

To begin with, it is necessary to improve and further develop the Sampling method with
a more systematic approach. The lack of time and the mission period did not allow to
carry out a comprehensive trial, but this would be fundamental also to strengthen the
Synthesis and related proposals.

Second, the scope of pilot study should be enlarged. All the steps of the selected supply
chains must be covered by the study, including Processing; as already mentioned, Post-
harvest handling and storage and Distribution have been assessed, but failing to
investigate Processing leaves some causes hidden and untackled. Also, apart from

tomatoes, cucumbers and an initial interest in peppers, no other supply chains have been
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included. Keeping in mind the crucial role of perishability and shelf life and its
implications in the generation of spoilage, an enlargement is appropriate. It would be also
interesting to consider some crops that are strongly processed to evaluate how much the
Processing phase accounts in highly transformed products. Finally, the scope of the study
should be enlarged to other Palestinian areas in order to include different environments
and needs.

The dissertation results, even if they come from a small-scale pilot study and two specific
crops (albeit important for the local economy), open the way for further investigation.
FLW rates are similar to the ones of other countries from the same region. This suggests
that the magnitude of the issue could be comparable to the one of the others, which is
evidently high. Unfortunately, Palestine is not currently included neither in the North
Africa, West and Central Asia Region nor in the Middle East North Africa (MENA) one.
For such reason, there are no specific programmes in place to tackle the issue of Food
Loss and Waste as it is nowadays in other similar countries.

However, this study puts under the spotlight the urgency of a more comprehensive study
and the necessity to include the West Bank and possibly also the Gaza Strip under
international programmes and projects that may help in fighting this problem. As
presented in the Literature Review, there are on-going projects in the MENA region on
Food Insecurity, Food Loss and Waste and a specific regional strategic framework (FAO
2016b). The official inclusion of Palestine in the on-going projects would ensure a much

greater success than a stand-alone application of the FLW methodology.
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Sintesi

Il tema del Food Loss and Waste (FLW) ovvero il tema degli sprechi e perdite in ambito
alimentare sta acquisendo sempre maggiore importanza negli ultimi anni anche a causa
del legame con temi quali la sicurezza alimentare, la protezione ambientale (tra cui il
cambiamento climatico) e I’uso efficiente delle risorse (WRI, 2016).

FLW e tutti i problemi ad esso correlati sono infatti considerati tra le maggiori minacce
allo sviluppo sostenibile delle attuali economie piu povere (Thi et al., 2015). Nonostante
cio, esistono ancora Stati che non possiedono dati attendibili riguardanti la quantita degli
sprechi e perdite nelle filiere alimentari, le cause generatrici e possibili azioni da avviare
per alleviare il problema.

Questa tesi ha 1’obiettivo di contribuire ad una maggiore conoscenza di questo tema
illustrando un caso pilota sullo studio dello spreco alimentare basato su una metodologia
FAO (FAO, 2016a), volta all’individuazione e quantificazione del fenomeno nei paesi in
via di sviluppo.

Per svolgere questo studio la metodologia FAO ¢ stata modificata sotto diversi aspetti che
verranno dettagliati in seguito, ed applicata a due filiere agricole in Palestina ed in
particolare nella West Bank. La Palestina é infatti considerata un paese in via di sviluppo
secondo i criteri economici definiti dalle Nazioni Unite e dalla Banca Mondiale.
L’obiettivo della tesi in realta € duplice: da una parte iniziare a raccogliere ed analizzare
1 dati sull’attuale situazione palestinese in tema di spreco e perdite alimentari, dall’altra
testare la metodologia FAQ in tale contesto ed eventualmente proporre suggerimenti per

lo svolgimento di un futuro studio che coinvolga tutto il Paese. La maggior parte dei dati
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empirici sono stati raccolti nel corso di una ricerca sul campo di otto settimane tra
Gerusalemme, Ramallah e Tulkarem (citta nel nord-ovest della Palestina).

Le motivazioni alla base di questo caso pilota sono legate alla maggiore efficacia che uno
studio su scala nazionale potrebbe avere se anticipato da un’analisi che evidenzi i punti
deboli ed i margini di miglioramento della metodologia proposta. Inoltre, secondo il
Politecnico di Milano e Cesvi (la ONG ospitante), grazie a queste indagini ed ai risultati
iniziali sara possibile attirare 1’interesse sul tema cosi che la FAO o altre organizzazioni
internazionali possano intraprendere lo studio nazionale.

Le domande affrontate da questa ricerca sono le seguenti:

1. Quantificazione delle percentuali di FLW nelle fasi di post-raccolta delle filiere
agro-alimentari. Quanto sono importanti i tassi di spreco e perdita nelle filiere
agricole di frutta verdura in Palestina?

2. a. ldentificazione dei punti critici della filiera in termini di generazione di spreco
e perdite alimentari. Quali sono le maggiori cause di FLW nelle fasi post-raccolta
di frutta e verdura in Palestina?

b. Suggerimenti riguardo a potenziali soluzioni per combattere le cause. Esistono
innovazioni tecnologiche e/o organizzative per ridurre gli sprechi alimentari nelle
filiere di frutta e verdura palestinesi?

3. a. Valutazione dell appropriatezza della metodologia FAO per la West Bank.
Quali sono i principali problemi che ostacolano I’applicazione della metodologia
alle filiere di frutta e verdura nella West Bank?

b. Applicazione in larga scala. Esistono soluzioni che permettano ai ricercatori di

superare eventuali problemi metodologici e svolgere lo studio su scala nazionale?
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Lo studio si € articolato in una prima fase di incontri ed interviste con funzionari del
Ministero dell’ Agricoltura ed altri esperti del settore a Gerusalemme e Ramallah, cui ¢
seguita una fase di incontri con contadini, grossisti, dettaglianti di frutta e verdura a
Tulkarem. Un interesse particolare & stato rivolto a cetrioli e pomodori, due colture
fondamentali nell’agricoltura, cucina e tradizione palestinese. La missione € stata
possibile grazie ad una collaborazione tra il Politecnico di Milano, Cesvi Fondazione
Onlus (organizzazione non governativa italiana che opera in Palestina con il supporto del
Ministero degli Affari Esteri e Cooperazione Internazionale) e gli uffici palestinesi della
FAO.

Il luogo in cui é stato svolto lo studio pilota, Tulkarem, & una piccola cittadina nel Nord-
Ovest della Palestina in cui ¢ stata attivata una collaborazione con la cooperativa agricola
di Thinnabeh. L’analisi si ¢ concentrata nelle fasi post-raccolta delle filiere di cetrioli e
pomodori piu precisamente Post-harvest handling and storage (gestione e
immagazzinamento post-raccolta) e Distribution (distribuzione). La collaborazione con
Cesvi ¢ stata fondamentale per il successo della missione data I’esperienza dei suoi
operatori e la conoscenza della zona. Esperienza e conoscenza dei territori sono due
aspetti fondamentali sia quando si opera in paesi in via di sviluppo che hanno delle
caratteristiche sociali e politiche peculiari (come la Palestina) sia in situazioni in cui la
collaborazione di tutti gli interessati e cruciale per la buona riuscita del progetto. Cesvi
aveva gia collaborato con la cooperativa di Thinnabeh in passato e proprio questa
precedente collaborazione € stata un punto di partenza importante per la nascita e lo
sviluppo di questo nuovo progetto. Fondamentale é stata infatti la possibilita di
beneficiare del loro network di contatti ed il continuo supporto di un madrelingua arabo

durante tutti gli incontri.
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Come gia anticipato, le attivita svolte si sono basate su una metodologia FAO ma, dato il
ruolo pioniere dello studio, alcune modifiche sono state necessarie per poter fornire anche
altre informazioni riguardo alla situazione attuale, alle mancanze ed alle aree di
miglioramento. La metodologia ufficiale ¢ “Food Loss Analysis: Causes and Solutions,
Case studies in Small-scale Agriculture and Fisheries Subsectors” (FAO, 2016) che ¢
composta da quattro fasi separate (Screening, Survey, Sampling e Synthesis). Durante lo
studio pilota, solo le prime due fasi sono state sviluppate interamente.

Prima della missione in Palestina € stato inoltre svolto un caso studio preliminare in Italia.
Grazie ad una collaborazione con AOP (Associazione di Organizzazioni di Produttori)
UnoLombardia, & stato possibile entrare in contatto con il settore agricolo italiano,
conoscerne 1’organizzazione e la gestione ed infine testare la metodologia FAO.

La preparazione e I’effettivo svolgimento della missione in Palestina hanno richiesto di
combinare le conoscenze acquisite durante i due anni di specialistica con ulteriori
conoscenze che esulano dal tipico background dell’ingegneria gestionale. Nonostante ci0,
grazie alla collaborazione di tutti gli interessati, i risultati ottenuti soddisfano le
aspettative iniziali ed ¢ stata fornita adeguata risposta a tutte le domande di ricerca.
Durante la fase di Screening svolta in due settimane tra Gerusalemme e Ramallah, sono
stati intervistati molti professionisti del settore, tra cui quattro esperti della FAO, cinque
responsabili del ministero dell’agricoltura ed altri rappresentanti del World Food
Programme, I’ Applied Research Institute di Gerusalemme, il Food Security Cluster ed il
Centro per lo Sviluppo Economico e Sociale della Palestina. Dopo questa fase, una
maggiore conoscenza del settore ha reso possibile I’individuazione delle filiere su cui

focalizzarsi ovvero pomodori e cetrioli. In seguito, per poter raccogliere dati direttamente
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dagli operatori della filiera le attivita si sono spostate a Tulkarem dove sono stati

intervistati:

15 contadini: 14 di pomodori e cetrioli, 1 di peperoni, 1 di cetrioli “baby”, 1 di
alberi da frutto, 1 di fragole

- 2 intermediari (distributori) di pomodori e cetrioli

- 5grossisti di frutta e verdura

- 5 dettaglianti di frutta e verdura

- Il direttore della cooperativa di Thinnabeh

I1 direttore dell’impianto di compostaggio di Thinnabeh

La riunificazione e | *claborazione congiunta dei dati raccolti nelle due fasi di Screening
e Survey ha permesso di rispondere alle domande di ricerca di cui di seguito vengono
presentati i risultati.

Riguardo alla domanda di ricerca 1 (quantificazione delle percentuali di FLW nelle fasi
di post-raccolta delle filiere agro-alimentari), la Tabella 1 rappresenta un riassunto delle
percentuali di spreco alimentare nelle filiere agricole palestinesi. I risultati sono presentati
sia come media che come range, cosi da fornire una migliore comprensione dei valori e
la possibilita di sottolineare eventuali picchi stagionali. Inoltre & presente il riferimento
alla fase, al relativo lavoratore ed al prodotto.

Tabella 1 — Percentuali di FLW nelle filiere agricole di Tulkarem

Fase Lavoratore Prodotto FLW medio [%] | Min-Max
[%0]
Post-harvest Contadini Pomodori 11 7-15
handling and
storage 11 715
Cetrioli
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Tabella 1 — Percentuali di FLW nelle filiere agricole di Tulkarem (continuazione)

Fase Lavoratore Prodotto FLW medio [%] Min-Max
[%6]
Distribution Grossisti Pomodori e 1 -
cetrioli
Intermediari | Pomodori e - -
cetrioli
Dettaglianti Pomodori 10 nd-25
10 n.d-30
Cetrioli

Fonte: elaborazione propria

Nonostante i risultati siano da intendersi un’approssimazione preliminare, il confronto
con i risultati della FAO (2011) con laregione del Nord Africa ed Asia Centro-occidentale
(NAWCA) ¢ “incoraggiante”. | risultati che emergono dallo studio pilota non sono infatti
estremamente diversi da quelli dello studio di riferimento (Figura 1). Le stime per la West
Bank indicano un livello di spreco pari a 11% per la fase di Post-harvest handling and
storage ed a 11% per la fase di Distribution; allo stesso tempo per la regione benchmark
tali livelli sono a 10% e 15% rispettivamente. Ovviamente i valori forniti da questo studio
sono preliminari mentre quelli FAO provengono da un aggregato di una regione molto
eterogenea. Tuttavia il fatto che i dati convergano pare confermare che i risultati siano da
considerarsi affidabili.

Al fine di ottenere delle stime di FLW per capita per le due diverse filiere, € importante
sottolineare che la produzione e distribuzione di pomodori e cetrioli di Tulkarem e molto
importante a livello nazionale, come dimostra lo share di produzione locale presentato in

Tabella 2.
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Figura 1 — Tasso di FLW nelle varie fasi di post-raccolta West Bank vs. NAWCA [%]
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Fonte: elaborazione propria di propri dati e FAO (2011)

Tabella 2 — FLW pro capite in riferimento alle fasi di Pos-harvest handling and storage

e Distribution, 2017

Cetriolo Pomodoro
Provincia Produzione, 2013-'14 [ton] 26,983 14,020
. FLW, 2017 [ton] 5,610 2,915
Tulkarem
Palestine Produzione, 2013-'14 [ton] 199,599 165,507
Share della produzione di Tulkarem 13,52% 8,47%
[%0]
Popolazione, 2016 4,816,503 4,816,03
Numero di consumatori stimato*, 651,124 408,003
2016
FLW pro capite stimato, 2017 8.62 7.14
[kg/person]

Fonte: elaborazione propria di proprio dati e MoA,PCBS

Nota. *: Stima dei consumatori della filiera Agricola di Tulkarem, sia all’interno che

all’esterno della provincia
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Il numero di consumatori serviti € maggiore degli abitanti della provincia di Tulkarem.
Tabella 2 stima il numero di consumatori attraverso il numero di abitanti della Palestina
moltiplicato per lo share della produzione delle due culture ed allo stesso modo viene
quantificata la quantita di spreco alimentare pro capite. | risultati oscillano trai 7 ed i 9
kg per persona per anno per coltura.

La quantita totale di spreco nella regione Medio Orientale e stimata dalla FAO a
200/250kg per persona per anno, includendo tutti le fasi delle filiere e soprattutto tutti i
prodotti disponibili (e.g, carne, prodotti lattiero-caseari, altre frutte verdure, etc). Non é
percio formalmente possibile validare direttamente questi risultati ma appaiono plausibili.
Riguardo alla domanda di ricerca 2a, Tabella 3 presenta un riassunto delle maggiori cause
di FLW nelle diverse fasi della filiera individuate durante la fase di Survey.

Tabella 3 — Maggiori cause di FLW

Fase della filiera Maggiori cause di FLW

Postharvest handling and - Parassiti e malattie

storage - Mancanza di conoscenza sui trattamenti post-
raccolta

- Mancanza di celle frigorifere

- Mancanza di un impianto di irrigazione adatto

Distribution - Mancanza della catena del freddo

- Mancanza di un buon sistema di marketing e di
contratti di vendita

Fonte: elaborazione propria
Per quanto concerne invece la domanda di ricerca 2b, di seguito una lista di proposte per
migliorare la situazione attuale, sia in termini operativi e gestionali sia attraverso proposte
a lungo termine. Le raccomandazioni per il breve-medio periodo sono:

- Miglioramento del sistema di irrigazione

- Fornitura di impianti di refrigerazione

- Rafforzamento delle capacita tecniche dei contadini
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- Miglior gestione dei prezzi e del marketing

- Sviluppo dell’export
Per quanto riguarda i suggerimenti sul lungo termine invece, il loro sviluppo
richiederebbe un forte coinvolgimento di diversi stakeholders nonché una complessa
organizzazione. Tali indicazioni sono:

- Sviluppo di impianti di compostaggio

- Istituzione di banche del cibo
Infine, per quanto riguarda la domanda di ricerca 3 e valutazioni riguardo all’applicazione
della metodologia FAO ed a possibili soluzioni per permettere uno studio nazionale, si
evidenzia che durante lo svolgimento dello studio sono emersi molti spunti.
Sono infatti state riscontrate problematiche nella raccolta dei dati sia in fase di Screening
che in quella di Survey per problemi sia di contesto che di metodologia. Ad esempio i
dati sono spesso sparsi 0 mancanti, principalmente a causa della scarsa qualita dei report
e studi attualmente disponibili. Inoltre anche quando i dati sono forniti da persone fisiche,
c¢’é incoerenza tra le risposte. In piu, alcune richieste specifiche connesse alla metodologia
si dimostrano poco realistiche o non adatte al contesto.
Esistono alcuni suggerimenti immediati che permetterebbero di migliorare la situazione
sia in termini di gestione della missione sia per quanto riguarda il design e
I’organizzazione delle risorse. La maggior parte delle proposte si riferiscono a soluzioni
molto pratiche come ad esempio il controllo incrociato dei dati raccolti o una migliore
pianificazione degli appuntamenti. Tuttavia, vengono forniti anche altri suggerimenti
strettamente riferiti al contesto, come 1’esclusione del sacro mese del Ramadan come

periodo di studio.
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Alla fine di questa ricerca restano comunque molti altri step necessari per raggiungere in
modo efficace lo sviluppo dello studio nazionale.

Per cominciare, & necessario svolgere in modo piu approfondito la fase di Sampling che
durante questa missione é stata solo accennata. La mancanza di tempo ed il periodo non
hanno permesso di svolgere il processo al completo ma una quantificazione diretta ed
approfondita risulta fondamentale soprattutto per rafforzare 1’urgenza del problema e
delle proposte.

Inoltre, & necessario allargare la portata dello studio. Questo implica sia includere tutte le
fasi della filiera, sia aggiungere altre colture tenendo sempre in considerazione le diverse
deperibilita.

Infine e necessario allargare lo studio ad altre aree geografiche per riuscire ad includere
diversi territori e necessita.

| risultati di questa tesi, nonostante provengano da uno studio pilota geograficamente
limitato e focalizzato su due sole colture, apre la strada ad ulteriori indagini. I livelli di
spreco alimentare sono paragonabili a quelli del resto della regione e questo suggerisce
che la dimensione totale del problema possa essere comparabile e, conseguentemente,
alta. Sfortunatamente la Palestina non & attualmente inclusa in nessuno dei programmi
della FAO volti alla riduzione del FLW; tuttavia questo studio mette sotto i riflettori la
necessita di un’analisi piu complessa e strutturata e I’importanza di inserire la West Bank
e potenzialmente anche la Striscia di Gaza all’interno di progetti internazionali al fine di
combattere questo problema cosi impellente.

La speranza e che questa ricerca possa aprire la strada ad azioni che possano migliorare i
processi agricoli ed il modo in cui il settore é attualmente gestito cosi da rendere piu

efficienti le filiere palestinesi ed avere ricedute positive sulla popolazione.
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1. Introduction

The topic of Food Loss and Waste (FLW) has been gaining more and more importance
in the last years due to the critical links it has with food security, environment protection
(including mitigation of climatic changes), efficiency of resources utilization and many
more other hot topics (WRI, 2016). Food waste and related issues are in fact currently
considered to be a major threatening factor for the sustainable development of poorer
economies (Thi et al., 2015). Still, there are countries that lack reliable data about the
amount of food that is lost or wasted along the supply chains, the causes behind the
spoilage and possible options to alleviate the problem.

The present dissertation aims at presenting the analysis of FLW in Palestine, by
illustrating a pilot study of the methodology that the Food and Agriculture Organization
of the United Nations (FAO, 2016a) has recently developed to quantify FLW in
developing countries, i.e. with a focus on small-scale farmers and local supply chains.

The State of Palestine is a developing economy, according to the basic economic criteria
used by United Nations and World Bank.

Most of the empirical data have been collected during a fieldwork in the West Bank
during an eight-week mission in Jerusalem, Ramallah and Tulkarem interviewing
government officers and other food and agriculture experts and, even more importantly,
visiting and interviewing Tulkarem farmers, wholesalers and retailers about FLW in two
supply chains that are central to the Palestinian economy and society, i.e. cucumbers and
tomatoes. The fieldwork was made possible by an ongoing cooperation between

Politecnico di Milano, Cesvi Fondazione Onlus (Cooperazione e Sviluppo, an Italian



NGO operating in the country with the support of the Ministry of Foreign Affairs and
International Cooperation), and Palestinian FAO offices.

FLW generation in developing countries is relatively lower than in developed ones, and
food demand and consumption are smaller. Nevertheless, as much more people live in
developing countries than in developed ones (6 billion vs 1.2 billion; Bureau Population
Reference, 2014), the total FLW generation of developing countries is almost equal to
that of developed countries (Gustavsson et al., 2011), i.e. an estimated of 670 million
tonnes in developed countries and 630 million tonnes in developing ones (Thi et al.,
2015). Moreover, world population has been predicted to exceed 9 billion by 2050 (UN
DESA, 2017, p.1). This will require a 70% increase in food production (FAO, 2009) and
almost all this growth will occur in developing countries.

The summarized trends suggest the crucial importance of improving the efficiency of
supply chains in developing countries to improve food security for a growing population
without increasing proportionally production, and without exploiting soil and water
resources to further degrees, particularly in countries that are exposed critically to climatic
changes, with desertification of soil and scarce water sources. Palestine shares with more
and less advanced economies of the Middle East and North Africa (MENA) region the
need of comprehensive studies and strategy development in the matter of FLW (FAO,
2016b). However, as from the literature review that will be presented in Section 2,
specific data concerning Palestine are currently lacking while there are some evidences
on other MENA countries.

This project aims at filling this gap by adjusting in a few respects the FAO methodology,
applying it to a few Palestinian supply chains in a West Bank area and identifying the

problems both quantitatively and qualitatively. The goal is twofold: on one hand to start



collecting and interpreting data and information on the Palestinian situation for FLW, on
the other hand to test the FAO methodology in that specific context and eventually to
provide suggestions for a following national study. The motivation behind the
development of a pilot study before proceeding with a national strategy and plan is clear.
A small-scale investigation would in fact pinpoint problems and opportunities for larger-
scale actions, and would allow to study the Palestinian situation in the best possible
conditions. In addition, according to Politecnico di Milano and Cesvi, thanks to the initial
findings presented in the thesis in fact, interest will be hopefully raised on the issue and
FAOQ itself or other international donors can decide for a full and comprehensive study.
The study Research Questions are as follows.

1. Assessment of the FLW rates in the post-harvest phases of the supply chains. How
large are the FWL rates across the post-harvest stages of fruit and vegetables
supply chains in the West Bank?

According to Tyler (1982), given the specificity of every supply chain, quantifications
are not sufficient and on-field analysis are necessary in order to find out problems
hindering the efficiency of supply chain stages and FLW causes and possible remedies to
reduce FLW.

2. (@) ldentification of the critical loss points in the supply chains and consequently
the major FLW causes. What are the main causes of FLW across the different post-
harvest stages of fruit and vegetables supply chains in the West Bank?

(b) Suggestions of some potential solutions for the specific emerged causes. Are
there any technological or organizational innovations for reducing FLW with

respect to fruit and vegetables supply chains in the West Bank?



3. (a) Evaluation on the appropriateness of FAO methodology for West Bank. What
are the main problems hindering the application of full FAO methodology to fruit
and vegetables supply chains in the West Bank?

(b) Full-scale application options. Are there solutions that allow researchers to

overcome the application problems with respect to the fruit and vegetables supply

chains in the West Bank?
More in detail, the pilot study took place in Tulkarem, a small city in the North-West of
Palestine, thanks to the cooperation with the Thinnabeh Agricultural Cooperative. The
analysis focused on the postharvest stages of the tomatoes and cucumbers supply chains,
precisely from the Post-harvest handling and storage to Distribution. The partnership with
Cesvi has been crucial for the success of the mission given their expertise and knowledge
of the area which is essential on one side when operating in developing countries with
peculiar political and societal structure (such as Palestine) and on the other hand when
the support and contribution of the involved actors are key. Cesvi in fact had already
worked with Thinnabeh Cooperative in the past and this collaboration was the starting
point for this new project and crucial for its success. For example, the possibility to benefit
from their network of contacts, from the continuing accompaniment by persons who were
Arabic-speaking during interviews, and from dialogues with experts with an agronomy
background.
As already introduced, the activities performed are based and inspired by a FAO
methodology but, given the pioneer role of this study, some modifications have been
made to provide also other indications about the current situation, missing parts, areas of
improvement and implications; more details will be provided in Section 3. The original

methodology from FAO is called “Food Loss Analysis: Causes and Solutions, Case



studies in the Small-scale Agriculture and Fisheries Subsectors” (FAO, 2016a) that is
composed of four separate tools (Screening, Survey, Sampling and Synthesis). During
this pilot case study, only the first two methods have been fully developed and a third one
partially.

1. The first tool consists of a preliminary Screening phase. The FAO protocol
defines quite thoroughly the data to be retrieved in this stage, with the purpose of
estimating the overall production for different crops and, wherever possible,
estimating the flows and getting to an initial evaluation of losses and waste on a
national scale. On a more qualitative side, an in depth understanding of main
players and relationships in the focal supply chains is another important outcome.
This part has been performed through the analysis of secondary data from
available reports and statistics, mainly conducted in Italy, and through experts’
interviews. Interviews were conducted in Palestine, and involved 15 key
representatives of local organizations that play central roles in food security
and/or agriculture for the country (Ministry of Agriculture, FAO, World Food
Programme and other academic and policy centres).

2. The second tool consists of a second Survey phase in which the framework
obtained from the previous phase was enriched with primary data from two supply
chains in the Tulkarem area, i.e. tomatoes and cucumbers. In-person meetings
with 29 farmers, wholesalers and traders, retailers were performed as well as with
the personnel of the Thinnabeh Agricultural Cooperative. Interviews followed the
questionnaire designed by FAO, and during there has also been the opportunity to
watch machineries and facilities and to ask further questions about the processes

in place.



Another tool consists of a Sampling phase, in which the researcher works together with
the involved actors of the supply chain to collect primary data through direct
measurements and assessments, and the Synthesis phase. For the purpose of this last issue,
a number of suggestions and indications that may be useful to develop a comprehensive
strategy to fight the FLW problem in the West Bank horticultural supply chains have been
developed.

In advance of the Palestine mission, in order to improve the performance in Palestine and
to get used to the agri-food sector, a preliminary case was performed in Italy. It will be
presented in Section 4. Thanks to a collaboration with AOP UnoLombardia, an industry
expert has shared his knowledge on Italian best practices and helped in understanding the
application of the methodology to a real Italian cooperative, producing the same varieties
available in the Palestinian case. The initial Italian assessment has been useful both to
familiarize with horticultural processes and markets and their complexity. At the end of
the project, the Italian case acted as a benchmark for the developing supply chains.

The preparation of the mission and the development of the on-field research in Palestine
have required to combine the knowledge acquired during the two-year Master of Science
experience with topics that are far from the typical management engineering background.
Nevertheless, the final result of the study, thanks to the collaboration of all the available
stakeholders, matches with the expected outputs set at the beginning of the study and all
the research questions have been positively answered.

Section 5 and Section 6 will present the results of the pilot case study in terms of major
causes of FLW, magnitude of the issue as FLW rates in the different postharvest stages
and also a lot information about the agricultural situation in Palestine that have been

collected from many different experts and sources.



This clear identification of the activities, stakeholders and relations involved was then
crucial to suggest appropriate solutions and to discuss the findings in Section 7.

To conclude, this study will hopefully open the path for a more comprehensive and
detailed study that could help the Palestinian population to improve the processes through
which the agricultural sector is currently managed and more specifically to enhance the

efficiency of West Bank’s horticultural supply chains.






2. Literature review and research questions

The objective of this dissertation is the generation of valuable data and informations
concerning Food Loss and Waste in the agricultural sector in Palestine. As this section
will present, there are currently no information about the magnitude of the problem, the
major causes of FLW and whether there are some innovations that could be used to tackle
the issue. This study will address these issues and also evaluations on the appropriateness
of the methodology proposed by FAO. For this reason, before presenting the actual pilot
case study, it is important to provide an overview of the studies that tackle the same issue
and that present the problem in different geographical areas. This will help to understand
the magnitude of the problem and how it is managed in different parts of the world giving
to the reader the right tools to understand its urgency and importance. This section
presents an overview of the currently available literature on the topics of Food Security
and Food Loss and Waste. In particular, there will be a paragraph presenting the current
situation in developing countries and another one that focuses on developed countries.
Results will be shown to explain the quantities, the major causes and the practices that
are in place to manage the issue of Food Loss and Waste. These findings will be then
used at the end of the research, Section 7, to evaluate the results of the pilot study and for
comparative analysis. Also, the current situation in the Middle East and Palestine, both in
terms of Food Security and Food Loss and Waste will be presented. Finally, after having
provided a clear and comprehensive overview of the issue, the research questions will be

introduced in order to set the gaps that this dissertation aims to fill.



2.1 Introduction to Food Security and Food Loss and Waste

It is nowadays widely known and accepted that world population has been predicted to
exceed 9 billion by 2050 (United Nations DESA, 2017, p. 1), of which the major growth
will be in Developing Countries. This will require a 70% increase in food production
(FAO, 2009, p.2). Inversely, the amount of resources available for creating food is getting
scarcer and this raises the issue of being able to feed everyone in the world (FAO, 2009).
On the other hand, Food Loss and Waste management is becoming increasingly important
to fight hunger and improve the way food is produced, processed, distributed and
consumed. Globally in fact there is enough food production to feed everyone in the world
but 1/3 of the production in the developed countries gets spoilt along the supply chain
(FAOQ, 2009). On the other side, there are 795 million undernourished people worldwide
(FAO, 2015). Some physical constraints however hinder the possibility to transfer this
amount of food to the population in need in developing countries, such as transportation
costs or the perishability of certain types of food.

Stated that, it is of crucial importance to improve the current supply chains, create
capacity building and provide people in need with appropriate technologies to overcome
the problem.

The issue of the increasing population combined with a lower availability of resources
suggests that to have more food available, other activities, such as reducing postharvest
food losses, improving consumers’ behaviours, and all other activities related with
efficiency improvement, must be an essential component in any strategy. This would
allow to feed everyone in the world without increasing the burden in the natural

environment (FAO, 2015). Moreover, Food Loss and Waste, apart from the loss of
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economic and social value of the produce, has other great implications on eroded land,
GHG emissions (Garnett and Wilkes, 2014), cleared forests, loss of wetlands, loss of
biodiversity, increased water scarcity, increase in food prices and climate change

damages.

Figure 2.1 — Food wastage and related gas emissions
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Also in the new Sustainable Development Goals (SDGs) there is a focus on Food Loss
and Waste. Goal 12. “Responsible consumption and production” and in particular target
12.3 says “By 2030, halve per capita global food waste at the retail and consumer levels
and reduce food losses along production and supply chains, including post-harvest
losses”.

Even if there are no other specifically related targets, other goals such as 2. “Zero
Hunger”, 11. “Sustainable cities and communities”, 13. “Climate Action”, are strictly

linked with the issue of Food Loss and Waste for the reasons mentioned before.
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2.2 Definitions

Food security refers to “a situation that exists when all people, at all times, have physical,
social and economic access to sufficient, safe and nutritious food that meets their dietary
needs and food preferences for an active and healthy life”. Based on this definition, four
food dimensions can be identified: food availability, economic and physical access to
food, food utilization and stability over time (FAO, 1996).

Food loss refers to all food produced for human consumption but not eaten by humans.
Food loss is defined as “the decrease in quantity or quality of food” (FAO, 2014). Food
is lost throughout the supply chains; from primary production to final household
consumption level. Significant loss occurs in industrialized regions as well as in low-
income countries where food is lost during the early and middle stages of the food supply
chain with lower levels of waste at consumer level.

Food waste is part of food loss and refers to discarding or alternative (non-food) use of
food that is safe and nutritious for human consumption along the entire food supply chain,
from primary production to end household consumer level. Food waste is recognized as
a distinct part of food loss because the drivers that generate it and the solutions to it are
different from those of food losses. (FAO, 2014)

Starting from the official definitions from FAQ, a further characterization has been given
to Food Loss and Food Waste in order to better define the boundary between the two and
develop this study.

““Food losses’” usually refers to edible food, lost at any stage of the supply chain, such as
meat, bread, discarded or unserved restaurant-prepared food, or products that are

unmarketable for aesthetic reasons, but otherwise edible and safe (Kantor et al., 1997),
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and excludes only the inedible part that cannot be used for human consumption (Tarasuk
and Eakin, 2005).

Food Loss occurs when there are quantifiable and verifiable differences in quantities
between one stage and another (upstream and/or downstream) considering the main and
traditional supply chain (from producer to consumer through the formal flow). It is
measurable by deducting the quantity of product at stage n+1 from the quantity at stage
n, subtracting exported products and adding imported products to the quantity of each
supply chain stage. The food loss (FL) will be FL= Q(n) — Q(n+1) and will be FL=0 in

case all the produce processed in one stage is transferred in the following one.

Figure 2.2 — Food supply chain - FL=0 Traditional supply chain

Q(n) Q(n+1)

Source: own elaboration

Figure 2.3 — Food supply chain - FL >0
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Food Loss

Source: own elaboration

At this point, there is no interest in investigating which is the final destination of the FL

flow but it is only important to identify it. It would also be possible to estimate it in

qualitative terms, considering as unit of reference the nutritional value instead, but the
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present thesis does not cover this issue because the process would be much more difficult
and specific nutritional competences would be needed.

Innovative uses of the FL diverted from the traditional value chain will create an
extension of the supply chain that will allow to recover at least the economic and
environmental value (e.g.: animal feeding, compost). If possible, some other solutions,
such as food banks will give the possibility to maintain also the social value of FL. Not
all the food that is lost throughout the supply chain can be deducted and given a second
life, in this case we can talk about Food Waste.

A formalization of this process, Food Loss and Waste Hierarchy presented in Figure 2.4,
has been formally defined in order to suggest people how to behave and which solutions
to apply.

Figure 2.4 — FLW hierarchy
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14



The proposed solutions become “less favourable” moving from the top to the bottom of
the pyramid.

The “Prevention” step includes the possibility to avoid surplus food generation
throughout food production and consumption and to prevent avoidable food waste
generation throughout the food supply chain.

“Prepare for re-use” suggests to re-use surplus food for poor people that cannot afford it;
this may be done through redistribution networks and food banks.

“Recycle” may be realized by recycling food waste either into animal feed of via
composting.

“Recovery” can include the treatment of unavoidable food waste and the consequent
energy generation (e.g. via anaerobic digestion).

Finally “Disposal”, which must be taken into consideration only as last option, suggests
to dispose unavoidable food waste into engineered landfill with landfill gas utilisation

system in place.

2.3 Food Loss and Waste in Developed Countries

2. 3.1 Quantities

As already introduced, the problem of food waste and loss touches both the developed
and the developing countries. In the developed countries, it refers to the last stages of the
supply chain and in particular to Consumption as it is evident from the Figure 2.5.

Currently around 15 million of people suffer from food insecurity also in advanced
countries (FAO, 2015) and paradoxically 280 kg/year per person and 300 kg/year per
person are respectively wasted in the EU and USA for a total of 670 million tonnes in the

developed countries (FAO, 2011). This translates roughly to US$ 680 billion.
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Figure 2.5 shows the per capita food losses and waste, at consumption and pre-
consumptions stages, in different regions of the world. As anticipated in the previous sub-
section, it is evident that in developed FSC the majority of waste occurs after the farm
gate; one of the reasons can be that processes have reached a high level of efficiency to
ensure the lower costs and related higher margins but also that in developed countries
there are worse consumer behaviours that lead to the discard of food that is still good for

consumption.

Figure 2.5 Per capita FLW [kg/year]
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Food losses in industrialized countries are as high as or even higher than in developing
countries, but in the latter more than 40% of the food losses occur at post-harvest and
processing levels, while in industrialized countries, more than 40% of the food losses
occur at retail and consumer levels.

Concerning the horticultural sector (Figure 2.6), in the fruits and vegetables commodity
group, losses in agricultural production dominate for all three industrialized regions,

mostly due to post-harvest fruit and vegetable grading caused by quality standards set by
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retailers. Waste at the end of the FSC is also substantial in all three regions, with 15-30%
of purchases by mass discarded by consumers.

In developing regions losses in agricultural production dominate total losses throughout
the FSC. Losses during post-harvest and distribution stages are also severe, which can
be explained by deterioration of perishable crops in the warm and humid climate of
many developing countries as well as by seasonality that leads to unsaleable gluts.

Figure 2.6 — FLW in fruits and vegetables [%]
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2.3.2 Causes

Also when considering the research on developed countries, there is a lack of information
concerning the precise causes behind FLW, since the majority of studies focus on a
generic and qualitative description of the problem. Anyhow general motivations behind
the generation of food loss and waste with a particular focus on the horticultural sector
have been developed and listed in the following. Again, the majority of them are linked
with the last stages of the supply chain and in particular with consumers’ behaviours and

expectations.
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Production exceeding demand. To ensure delivery of agreed quantities while
anticipating unpredictable bad weather or pest attacks, farmers sometimes
produce more than needed, even if conditions are “average”. In the case of having
produced more than required, some surplus crops are sold to processors or as
animal feed. However, this is often not economically profitable considering lower
prices in these sectors compared to those from retailers (Stuart, 2009).

High ‘appearance quality standards’ from supermarkets for fresh products.
Products can be rejected by distributors at the farm gate due to rigorous quality
standards. Therefore, large portions of crops never leave the farms. Even though
some rejected crops are used as animal feed, the quality standards might divert
food originally aimed for human consumption to other uses (Stuart, 2009).
Cheap disposal. Industrialized food processing lines often carry out trimming to
ensure the end product is in the right shape and size. Trimmings, in some cases,
could be used for human consumption but are usually disposed of. Food is also
lost during processing because of spoilage down the production line. Errors during
processing lead to final products with the wrong weight, shape or appearance, or
damaged packaging, without affecting the safety, taste or nutritional value of the
food. In a standardized production line, these products often end up being
discarded (Stuart, 2009; SEPA, 2008).

Large quantities on display and a wide range of products / brands in supply. Retail
stores need to order a variety of food types and brands from the same manufacturer
to get beneficial prices. Consumers also expect a wide range of products to be
available in stores. A wide range of products does, however, increase the

likelihood of some of them reaching their “sell-by” date before being sold, and
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thereby wasted. When shopping, consumers expect store shelves to be well filled.
Although certainly beneficial for sales statistics, continually replenished supplies
mean that food products close to expiry are often ignored by consumers (SEPA,
2008). This is particularly difficult for small retail stores (SEPA, 2008).

- Abundance and consumer attitudes. Perhaps one of the most important reasons
for food waste at the consumption level in rich countries is that people simply can
afford to waste food. The amount of available food per person in retail stores and
restaurants has increased during the last decades in both the USA and the EU. A
lot of restaurants serve buffets at fixed prices, which encourages people to fill their
plates with more food than they can actually eat. Retail stores offer large packages
and “getting one for free” bargains. Likewise, food manufacturers produce

oversized ready to eat meals (Stuart, 2009).
2.3.3 FLW management in Developed Countries

In developed countries, there is a variety of activities to manage Food Waste and Losses
following the Food Loss and Waste Hierarchy presented at the beginning of the chapter.
Appropriate solutions permit to save the value of food and limit its spoilage. A solution
is the collection of food from the fields, processing companies, retailers and restaurants
for a consequent redistribution to people in need for instance through the creation of food
banks. Also, there are many examples of secondary markets where it is possible to
purchase food products (mainly coming from overstocks or due to damaged packaging)
at discounted prices (Thang, 2008). Also, there are example of food recovery not
addressed to human feeding but for animal feeding, industrial transformation and compost

production. Practically speaking this means to generate other products from the discarded
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ones, such as animal fodder, energy or biodiesel (Kantor et al., 1997). Unfortunately, it is
not always possible to save food and recover its value since it is not always economically
convenient to do so. The evaluation of different alternatives is often executed from the
environmental point of view (Garrone et al., 2012) and for example Ohlsson (2004)
evaluates the different management alternatives by Life Cycle Assessment. Finally, there
are also some situation in which some donation practices are actually more convenient

that landfill disposal (Thang, 2009)

2.4 Food Loss and Waste in Developing Countries

As previously said, the reduction of food losses offers an important way of increasing the
availability of food without requiring additional production resources. Moreover, in
developing countries it can contribute to rural development and poverty reduction by

improving agribusiness livelihoods.
2.4.1 Quantities

Taking as reference Figure 2.5 as for the developed countries it is evident that, even if the
quantities of food waste and loss are lower (without taking into consideration a particular
commodity), the levels are very high (around 200kg/year per person). Generally speaking,
food losses and waste amounts to roughly US$ 310 billion in developing countries, which
translates into 630 million tonnes. Eventually, if we consider the fruit and vegetable
sector, the amount of FLW becomes higher in the poorest regions of the world.
Specifically, losses in agricultural production dominate the total losses along the FSC;
anyway, also losses during post-harvest and distribution stages can be considered severe.

The severity of the issue becomes even higher if we consider that those are the same
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regions in which food insecurity reaches its peaks and in which the affordability of fresh

and nutritious foods is more difficult.

2.4.2 Causes

Focusing on developing countries, post-harvest losses mainly occur before the farm gate
and there are causes arising from different deficiencies in terms of education, economic
conditions, available infrastructures. The most common and burdensome are listed below.

- Poor education of farmers in the causes of postharvest losses. Premature
harvesting is a clear example of direct cause of postharvest losses. Poor farmers
sometimes harvest crops too early due to food deficiency or the desperate need
for cash during the second half of the agricultural season. In this way, the food
incurs a loss in nutritional and economic value, and may get wasted if it is not
suitable for consumption (Lipinksi et al., 2013).

- Lack of infrastructures to connect the smallholders to markets. The presence of a
proper infrastructure would allow to avoid the spoilage of fresh products like
fruits, vegetables, meat and fish straight from the farm or after the catch in hot
climates. Due to lack of infrastructure for transportation, storage, cooling and
markets in fact, a lot of food goes lost. (Rolle, 2006; Stuart, 2009).

- Ineffective value chains that do not provide sufficient financial incentives at the
producer level. To minimize losses, the commodities produced by farmers need
to reach the consumers in an efficient way. There are too few wholesale,
supermarket and retail facilities providing suitable storage and sales conditions

for food products. Wholesale and retail markets in developing countries moreover
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are often small, overcrowded, unsanitary and lacking cooling equipment (Kader,
2005).

- Absence of collective marketing and better technologies supported by access to
microcredit. Currently collective solutions such as marketing cooperatives are
absent and it is hard for producers to market their product and have access to
developed facilities. A valuable solution for this issue could be marketing
cooperatives. They are organizations providing a central point for assembling
produce from small farmers and preparing commodities for transportation to
markets and other distribution channels. The marketing cooperatives should be
able to reduce food losses by increasing the efficiency of these activities (Lipinksi
etal., 2013).

- Lack of private and public sectors participation in terms of share of investments
costs and risks in market-oriented interventions. Currently developing countries
have in common the absence of an ‘enabling environment’ and investment
climate, to stimulate the private sector to invest in the food industry and to work
more closely with farmers to address supply issues. In many situations in fact the
food processing industry doesn’t have the capacity to process and preserve fresh
farm produce to be able to meet the demand. Solutions such as cold storage and
transportation are often too much expensive for farmers without the support of the
public sectors, such as the involved ministries, or private players (Hodges et al,
2011).

It is important to underline that each case has to be analysed individually since postharvest

losses may be due to a variety of factors, the importance of which varies from commodity
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to commodity, from season to season, and to the enormous variety of circumstances under
which commodities are grown, harvested, stored, processed and marketed’ (Tyler, 1982).
Unfortunately on the other side, there are also some global drivers and macro challenges
influencing supply chain productions and consequent losses that must be taken into
consideration, such as the following factors.

- Urbanization and contraction of the agricultural sector. Increasing concentration
in urban areas translates into the extension of the FSCs to feed urban populations
since 70% of world population will live in urban areas by 2050 (UN, 2008). This
means that better roads, transportation and marketing infrastructures are needed
to keep the food affordable (Parfit et al., 2010).

- Dietary transition. This comes from the income growth of some developing
countries that will shift to developed world habits and consequently to greater
food waste and greater draw on land and other resources (Lundgvist et al., 2008).

- Increased globalization of trade. Global trades bring multi-national chains and
supermarkets in transitional economies, threatening local production by the

provision of low price import products (Parfit et al., 2010).
2.4.3 FLW management in Developing Countries

From the literature review, there are no evidences of specific policies and formal practices
put in place in Developing Countries to fight the issue of Food Loss and Waste apart from
the “Save the Food” initiative from FAO. The working paper about Kenya (FAO, 2015)
is the first one to apply the FAO methodology in small-scale agriculture and fisheries
subsectors and its outline will be used, with necessary adaptations, to present also the case

study on Palestine.
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2.5 Food Loss and Waste in the Middle East

The Middle East area is addressed by FAO in the context of reviews of the Middle East
and North Africa countries (or Near East and North Africa countries; e.g. 2016 Near East
and North Africa Regional Overview of Food Insecurity (2017), Study on small-scale
agriculture in the Near East and North Africa region (2017)).

In the last years, a strong focus has been given to the issues of food insecurity and food
loss and waste. Some regional strategies and projects have been developed to tackle the
problems.

All the region can be described as food insecure since there is a very limited amount of
available natural resources (such as arable land and water), an increasing population,
urbanization and dietary changes. Moreover, as any other food insecure area on average
it produces less than 50% of the food it needs and imports more than 60% (FAO, 2014).
The problem is getting worse also due to other social and political factors that increase

the pressure and number of problems in the countries.

2.5.1 Quantities

The average per capita food loss is up to 250 kg /year (FAO, 2014). Some other
informative figures are (FAO, 2011):
- 68% FLW in NENA region occurs during production, handling, processing and
distribution;
- Waste at the consumption stage is estimated to be 32% and occurs mainly in urban
centres;
- Significant waste takes place during religious occasions such as Ramadan or

social events such as wedding ceremonies and family gatherings;
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- Quantitative losses in the fruits and vegetables sector are estimated to be 45% and
some country-specific data indicates that a substantial part of these losses occur

at the post-harvest stage.
2.5.2 Causes

The major causes of qualitative losses in the region are given by the poor market
infrastructure (FAO, 2015). This includes the lack of cold chain infrastructure, both for
storage and transportation, and the presence of open air markets where food is

continuously exposed to heat and sunlight.
2.5.3 FLW management in the Middle East

In 2012 FAO was requested to assist the member countries to address the key challenges
in order to reduce FLW in the region by conducting comprehensive studies. The goal was
to reduce food losses and waste in the region by 50% within 10 years.

To do so, a list of priorities was established in order to tackle the issue (FAO, 2015):

1. Include “Reduction of food losses and waste to improve food security” in national
policies and strategies;

2. Capacity building, education, awareness, advocacy of all the chain stakeholders,
including producers and consumers, on value chain improvement, value addition,
quality and safety systems, R&D, advocacy;

3. Improve food value chains and increase value addition;

4. Improve the infrastructure and their application, especially cold chain (the most
important and indispensable technology);

5. Increase investments in the sector;
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6. Create incentives for reducing food loss and waste.
Starting from these priorities, a “Regional Strategic Framework for Food Loss and Waste
Reduction” was developed which consists of a strategy that starting from the causes
identifies areas of opportunity. This strategic framework will last until 2024 (from 2014)
and it is closely aligned with the SAVE FOOD initiative by FAO (which launched the
methodology for Food Loss and Waste assessment). The four main components of the
strategy are (FAO, 2015):

1. Data gathering, analytical research and knowledge generation;

2. Awareness raising and promotion of good practices;

3. Developing policies and regulations, and strengthen collaboration, coordination

and networking;

4. Promoting investment and engaging the private sector.

Palestine is currently not involved in the programs. Anyway, both World Food

Programme and FAO are present in the country. However, there are currently no

actions in place to fight the issue of Food Loss and Waste but measures are taken to

tackle Food Security concerns (27% of the Palestinian population is considered to be

food insecure (Food Security Cluster, 2017)) for the Palestinian population that still

nowadays lives in refugee camps, after 50 years from the Six Day War and Israeli

capture of West Bank from Jordan and Gaza strip from Egypt.
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2.6 Research questions

From the overview on the Middle East it clearly emerged that some steps have been made
towards the reduction of FLW but much more efforts should be put in the task.
It is evident that there is a lack of data concerning the situation in Palestine and its
exclusion from the program even though it is geographically located in the Middle East.
Also the thirty-third session of the “FAO Regional Conference for the Near East”, that
took place in May 2016 in Rome, raised the awareness about the necessity to include as
many countries as possible and align them through a close collaboration.
The scope of this research is exactly to start to fill the current gap and to collaborate into
the generation of reliable data that may help to open the path to further interest and
consequent problem resolution.
After this exhaustive overview, the research questions that this thesis will tackle will be
presented. The literature review shows that today no consistent data on FLW are available
for Palestine. Given the contacts between Politecnico, Cesvi and FAO, the purpose of this
study is to give a contribution and fill the gap in the post-harvest supply chains of one or
few horticultural products in the West Bank. At this point, consumers and other products
are out of reach since the research will focus on the post-harvest phases up to retail level.
The set of research questions is listed below:

1. How large are the FWL rates across the post-harvest stages of fruit and vegetables

supply chains in the West Bank?

According to Tyler (1982), given the specificity of every supply chain, quantifications

are not sufficient and on-field analysis are necessary in order to find out problems
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hindering the efficiency of supply chain stages and FLW causes and possible remedies to
reduce FLW.
2. a. What are the main causes of FLW across the different post-harvest stages of
fruit and vegetables supply chains in the West Bank?
b. Are there any technological or organizational innovations for reducing FLW
with respect to fruit and vegetables supply chains in the West Bank?
Considering the specific objective of the pilot case study as a tester for a future national
study on FLW, another group of research questions is related to cautions and
arrangements necessary to apply the full FAO methodology (Food Loss Analysis: Causes
and Solutions, Case studies in Small-scale Agriculture and Fisheries Subsectors, FAO,
2016) to fruit and vegetables supply chains in the West Bank.
3. a. What are the main problems hindering the application of full FAO methodology
to fruit and vegetables supply chains in the West Bank?
b. Are there solutions that allow researchers to overcome the application problems

with respect to the fruit and vegetables supply chains in the West Bank?
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3. Methodology

This section introduces the methodology used to develop the research study in order to
explain how data were collected and the way they were analysed. The methodology used
in this study stems from a FAO methodology developed in 2016 (FAO, 2016), both of
them will be presented deeply. As discussed in the Introduction and Section 2, the reason
behind this choice is the necessity for the pilot study to investigate whether there are the
right conditions for a national study; for this reason, emphasis was put on the on-the-field
part of the FAO methodology and additional considerations and observations included.
As it will emerge from the sample and the interviews’ outline, the methodology is
designed to highlight the peculiar problems and limitations of a specific geographical area
and/or selected supply chain. This will later on allow to investigate the situation in the

West Bank with greater precision and punctuality.

3.1 FAO methodology

In 2016, the UN Food and Agriculture Organization (FAO) presented a new
methodology, called “Food Loss Analysis: Causes and Solutions” (Save Food, Global
initiative on food loss and waste reduction, FAO 2016). The FAO methodology is aimed
to develop tools, methodologies and indicators that assess the magnitude of FLW in
various subsectors (small-scale agriculture and fisheries). The main unit of analysis taken
into consideration by this methodology is a single supply chain which is studied within
the specific geographical boundaries, from production to retail. Again, this is crucial to
make a precise estimation of food losses and waste and moreover to provide an
appropriate plan to solve the issue. Specifically, during the assessment all the stages of

the supply chain will be included, speaking directly with the actors involved.
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The objectives of this methodology for case studies of selected food supply chains are as
follows:
- ldentification and quantification of the main causes of food losses. This will be
achieved through an extensive study on the situation in the selected country and
supply chain and then validated by means of interviews, meetings and direct

measurements;

- Analysis of the impact and solutions to reduce food losses on their technical and
economic feasibility, food quality and safety requirements, social acceptability

and environmental sustainability;

- Policy proposals to formulate a food loss reduction programme. It is important for
this study to provide a clear overview (through matrixes and tables) of the critical
points of the supply chains and the identification of interventions to reduce food
losses and improve the FSC efficiency.

Specifically, the main causes of FLW of the selected case studies are assessed quantitively
and qualitatively and the proposed solutions are analysed on their technical and economic
feasibility as well as social acceptability, leading to concrete proposals to implement a
food loss reduction program.

As previously stated in fact, the improvement of the FSCs’ efficiency could help to bring
down the costs of food to the consumer, increase the amount of food or resources
available and thus increase access, strengthen adaptive capacities while ensuring greater
post-harvest benefits to the farmers and processors. Concerning the food security issue in
fact it is estimated that food consumption expenditures account for 50% or more of the
households’ budget and reducing the percentage would lead to a more sustainable

livelihood of people.
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The innovative side of this methodology is that it investigates the precise causes behind
the sources of loss and waste for a precise supply chain in a specific geographic context.
The structure of the methodology includes four tools based on a FAO publication and
diverse lessons learned by FAQO’s Rural Infrastructure & Agro-Industries division, with
different food operations. Figure 3.1 gives an overview of the general FAO framework
and the links between of tools. The suggestion is to use all four tools but the feasibility of

doing so can only be determined by the researcher leading the loss assessment activity.

Figure 3.1 — “4s” approach, FAO methodology

Survey

Screening Synthesis > Report

Sampling

Source: own elaboration of FAO (2016)

The methodology is composed as follows.

l. Preliminary Screening of Food Losses (“Screening”). This activity covers the
collection of data on the selected subsector mainly based on secondary data,
documentation and reports. Also expert consultation is possible but without travel
to the field (by email, phone and in person). The scope of this first step is to have
a clear overview of the agricultural sector and be able to select the most impactful
supply chains. The main output of this method is a set of tables and diagrams,
covering the list of studies and experts and information on the focal supply chain
in the country, i.e. actors and product flows, production, land, yield, workers, and
operations structure as well as start to identify the Critical Loss Points (CPL). At

the end of the Screening, the researchers should be able to identify the key supply
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chains on which to focus when continuing the next steps of the assessment. These
supply chains are the ones that result to be the most important in economical and
production terms.

Survey Food Loss Assessment (“Survey”). This method consists in questionnaires
and surveys to be conducted with the different players of the selected supply chain
and in general with other knowledgeable persons of the selected sector. It should
be complemented with ample and accurate observations and measurements. The
scope of this phase is to have a clear idea of the product’s flow in the selected case
study; this would allow to properly draft and identify where the food loss and
waste occurs. The main output of this method is a clear definition of the
production flows and how quantities of products move from one stage to the other
and are eventually lost. At the end of this method, the researchers should be able
to quantify the amount of FLW and its major causes. Also, an accurate description
of the different stages and their general parameters can be provided.

Load Tracking and Sampling Assessment (“Sampling”). This phase consists in
qualitative and quantitative analyses at any step in the supply chain. The team of
researchers is required to follow the products throughout all the supply chain and
directly measure the amount of food that is lost or wasted during the different
steps. The objective of this phase is to directly assess the losses that were declared
by the actors of the supply chain. It is a crucial moment since in developing
countries that are not much measurements in place. The main output of this
method is a direct quantification of FLW which is able to specify exactly at which

point of the supply chain the products are lost and for which specific reason.
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IV.  Solution Finding (“Synthesis”). During this last step, the researcher should be
able to develop an intervention programme for food losses starting from the results
of the previous assessment methods. The suggestions and recommendations must
be given according to the specific case study in order to be able to tackle the most
critical issues. The main output of this method is the provision of a list of
proposals that could be translated into policy intervention in order to tackle the
specific causes of FLW highlighted in the previous methods.

The research team should ideally be composed by different professionals with a wide

variety of expertise in different fields (e.g. agronomists, biologists, environmental

engineers, ...) in order to better understand and analyse different emerging issues.

3.2 Pilot case methodology

The aim of this analysis was not the same of an official application of the FAO
methodology. Differences allow to develop a pilot case study. A pilot case study is a
smaller-case research, compared to the actual one, which allows to test a methodology
and develop suggestions for the future implementation on the full scale. The aim of this
pilot study in fact is to understand whether there are the right conditions to undertake a
comprehensive study of FLW in Palestine, and West Bank more particularly. This entails
an “ad-hoc” application of the FAO methodology emphasising among the proposed
methods the tools that gather primary data and are likely to meet greater difficulties. In
addition, for the sake of manageability, the focus is on relatively fewer stages of the
supply chains. This means that in the discussion there will also be suggestions and
recommendations on how to conduct the full-scale study and on the methodological side;

it will not be limited to discuss the validity and implications of results for FLW reduction.
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To perform the pilot case study, FAO methodology has been adjusted in several ways in
order to develop another methodology that would permit to meet the goal of the research.
The objective of the study in fact is not the mere application of the FAO methodology but
a pilot investigation to understand whether it would be possible to undertake the full study
and to give some initial results about the situation and the urgency of Food Loss and
Waste. For example for this research, not all the four different methods of the
methodology have been completely applied: the Screening and Survey phases have been
fully developed while Sampling and Synthesis have just been approached. Table 3.1

describes the differences between the official FAO methodology and the Pilot Case Study

one.

Table 3.1 — Differences between FAO methodology and pilot case study methodology

FAO methodology Pilot case study methodology
Methods Screening, Screening,
Survey,
Sampling, Survey, _
Synthesis Sampling (partial)
Outputs List of matrixes and tables as | Detailed description of the current
from the methodology situation in the West Bank, tables,
suggestions and proposals for the
current causes and future research
Team Team is composed of a variety | Management engineering student,
of experts such as: agronomist, | English-Arabic  translator  with
biologist, value chain experts, | experience in waste management,
managers agronomist support from Italy
Supply Selected as from FAO | Selected as from FAO methodology
chains methodology’s indications | with  differences in  product
(production and  economic | perishability as an additional criteria
importance)
Stages of the | Postharvest  handling  and | Postharvest handling and storage,
supply chain | storage, Processing and | Distribution
Packaging, Distribution

Source: own elaboration
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3.2.1 Sample

The development of this pilot case study has included meetings and interviews with
different actors involved in the agricultural field at very different levels, from policy
makers to farmers. During the Screening phase, different professionals from various
ministries, local NGOs and international agencies have been interviewed in order to
validate some secondary data and share their knowledge on different topics such as the
role of agriculture in Palestine, agricultural production, food security and food loss and
waste. Secondly, during the Survey phase, farmers, traders, retailers and wholesalers from
Thinnabeh Cooperative and the surrounding area of Tulkarem have been involved.
Concerning the Screening phase, the sample includes 15 professionals of which 4 from
FAO (Food and Agriculture Organization), 5 from the Ministry of Agriculture, 1 from
the World Food Programme, 1 from Birzeit University, 1 from ARIJ (Applied Research
Institute — Jerusalem), 2 from the Economic and Social Development Centre of Palestine
and 1 from the Food Security Cluster. These experts were selected following these main
criteria: key role of their organization in the agricultural field, involvement of their
organization in the field of food security and/or food loss and waste, potential key partners
for the development of the national study, direct suggestion from another interviewed,
citation of their organization in the reviewed literature.

Table 3.2 summarizes the list of involved actors for the Screening phase.
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Table 3.2 — List of experts interviewed during the Screening phase

Organization’s name

Role

Name

FAO

Food Security and Econometrics
Consultant

Rana Hannoun

Head of Programme, West Bank
and Gaza Strip

Azzam Saleh

Policy Officer, West Bank and
Gaza Strip

Pirro-Tomaso Perri

Project Manager, Value Chain
Specialist

Nasser Samara

Ministry of Agriculture

(MoA)

General Director of Horticultural
Extensions

Salaheddin Albaba

General Director of Planning

Hasan Ashqgar

General Director of Marketing
and Passages

Tareq Abulaban

Head of Vegetable Production
Department

Abel Kader Kharraz

Statistical Department
Consultant

Rana Karmi

World Food Programme

(WFP)

Programme officer
(VAM)/Deputy Head of PSU
Unit, Palestine

Salah Lahham

Birzeit University

Professor, Department of
Biology and Biochemistry

Jamil Harb

Applied Research
Institute, Jerusalem
(ARI1J)

Head of Biodiversity and Food
Security Department

Roubina Ghattas

Economic and Social
Development Centre
(ESDC)

Fundraising and PR specialist

Reema Rashed

ESDC

Program manager

Abed S. Yasin

Food Security Cluster
(FSC)

Food Security Sector
coordinator FAO/WFP

Marco Ferloni

Source: own elaboration

Concerning the Survey phase, other actors have been interviewed. The people

participating in the study have been chosen considering the phases of the supply chain
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that needed to be presented in the pilot case (e.g farmers for the post-harvest phase, traders
for the distribution,..) as Table 3.3 and Figure 3.2 will highlight. The majority of the
people is from Tulkarem and Thinnabeh cooperative since the survey phase is focused on
the above-mentioned cooperative. The professionals were selected based on the following
criteria: members of Thinnabeh Cooperative, producers of cucumbers and tomatoes,
workers of the local retail and wholesale markets of Tulkarem, people directly suggested
from the cooperative’s director.

The sample includes: 15 farmers, 2 traders, 5 wholesalers, 5 retailers, Thinnabeh

Cooperative’s director and Compost facility’s director. A further characterization of the

surveyed people is provided in the Table 3.3

Table 3.3 — List of actors interviewed during the Survey phase

Role N° of Products Location
intervieews
Farmer 11 Tomatoes and Thinnabeh
cucumbers
Farmer 1 Peppers Thinnabeh
Farmer 1 Baby cucumbers Jenin
Farmer 1 Fruit trees Qalqilyia
Farmer 1 Strawberries Thinnabeh
Middlemen 2 Cucumbers and peppers | Thinnabeh
Wholesaler 5 Fruits and vegetables Tulkarem
Retailer 1 Fruits and vegetables Thinnabeh
Retailer 4 Fruits and vegetables Tulkarem
Thinnabeh 1 Thinnabeh
cooperative’s director
Compost facility’s 1 Thinnabeh
director

Source: own elaboration
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Figure 3.4 provides a visual representation of the agricultural supply chains as emerged
during the Survey and permits to have a better comprehension of how the sector works in
the selected context. Moreover it helps to understand the extension of the study. The
boxes represent the different actors of the supply chain, the dotted ones refer to the actors
that were part of the sample. The arrows permit to understand the complexity of the
linkages which includes a wide variety of relations (i.e Farmers can have direct relations
with Wholesalers, Retailers, Processors and Middlemen). Concerning the links, the bold
ones refer to relations that have been investigated interviewing both the actors upstream
and downstream, the simple arrows represent relations that have been studied only from
the point of view of the upstream actor (i.e no Processors and Israeli companies have been
interviewed) and finally the dashed lines mean that the relation has not been included in
this study. Moreover the red separators help to identify the stages in which the supply
chain can be divided and, as from Table 3.1, the pilot case study methodology includes
only Postharvest handling and storage and Distribution. Processing and packaging, given
the lack of interactions with Processors, was evidently not investigated; the Consumption

phase is out of scope at this stage.
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Figure 3.4 — Representation of Tulkarem agricultural supply chains by role and stage

Postharvest handling
and storage

Processing and
packaging

Distribution

Consumption
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Local consumers

Source: own representation

Israel




3.2.2 Protocol for interviews

Following the FAO methodology, different interviews and meetings, that can be
considered as individual “case studies”, were conducted in order to obtain a
comprehensive description of the studied phenomenon. As suggested by Yin (2002), the

specified case study protocol was subdivided into 4 parts:

e determination of the specific objectives of the case studies;
e identification of the information collection method;

e definition of the interview outline;

o definition of the report structure for each case study.

Specific objectives

Depending on the phase of the methodology (Screening and Survey), the specific
objectives were different and already provided by the official FAO methodology.
Concerning the Screening phase, the main objectives were: validate the few data available
on agricultural production, collect new pieces of information from field experts, share
knowledge and expertise on food security and food loss and waste management. To sum
up, the final scope of the first phase was to have a clear big picture of the current
agricultural situation in Palestine. The findings of this phase should then be used to
identify the key agricultural supply chains to be studied and involved in the next steps.
Concerning the Survey phase, the objective was to identify in a clearer way quantitative
and qualitative information on food loss and waste than that provided in the Screening

phase. Specifically, after having properly drafted and identified the different steps and
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actors that form the selected supply chain, each of them should be addressed to understand

their involvement in the operations and discuss about the issue of food loss and waste.
Information collection method

To be able to gather the necessary information effectively, the selection of the right person
to interview was of crucial importance. Also, when collecting information, interaction
with a “key informant” is fundamental. This person should not be bounded to provide
information alone (i.e. being a mere respondent), but has to be someone able to offer
insights on the investigated phenomenon. As already anticipated, also depending on the
phase of the methodology, the roles of the selected participants represented a variety of
different professionals. When working on the Survey phase, the choice was determined
by the supply chain segment being considered. No prior decision on the number of people
to be interviewed was made, neither for the Screening phase nor during Survey. Given
the innovative nature of the study, the main idea was to collect as many information as
possible; this would have allowed to give a more comprehensive and complete overview
of the current situation.

In order to arrange the interviews during Screening, an email was sent to potential
interviewees to explain the research project and outline the interview process, so that each
respondent could prepare ahead of time. In some cases in fact, the interviewees had to
gather the necessary documents and, if necessary, hold prior discussions with colleagues.
The interviews were then conducted on average 3 to 4 days later in the expert’s office and
lasted from 30 minutes to 1 hour and 30 minutes. All the interviewees spoke English
fluently so there was no need for a translator and the interviewer could directly speak with

the interviewed without any language barrier. Nevertheless, the majority of the meetings
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were held by two interviewers, for the sake of completeness and understanding, for
“representation” reasons (e.g. Marco Caniato, CESVI Head of Mission in Palestine was
joining the meeting) or for logistics and transportation matters (when the office was not
easily reachable by means of public transport). By ensuring the presence of two
interviewers, moreover, the collected data are more reliable. Also, after the meeting a
report was made in order to keep the information in a standard format.
The process used for collecting information during the Survey phase was different. After
having failed in contacting via email all the members of Thinnabeh Cooperative with the
help of the director, the approach changed. In fact, none of the addressed actors answered
to the survey (see Annex A.2) and it was consequently impossible to collect useful data.
In a second attempt, the director of the cooperative used to call the farmers the day before
or even the same day to warn that a researcher was about to visit their fields and ask some
questions about their agricultural production and the issue of food loss and waste. During
the interview, always two people were present of which one spoke both English and
Arabic. After the interview, the interviewing team had the opportunity to have a look at
the machineries, facilities, green houses and ask further questions about the processes.

Interview outline

Regarding the questionnaire outline, the main reference should be paragraph 3.1 FAO
Methodology since the tables, both for Screening and for Survey, were used as guide for
the conversation.

During the Screening phase, data about agricultural production, employment, GDP
contribution, economic importance of the supply chain and general considerations about
food security and food loss and waste were discussed. In particular, the main debated

topics were:
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- National production information of the subsector, actors and product flow?;
- Food safety management mechanisms?;

- Food supply chains in the subsector?;

- Importance of food supply chains at national level®;

- Economic importance of food supply chains for smallholder actors®;

- Flow diagram of the selected FSC’;

- Preliminary screening of food losses in the selected FSC?.

During the Survey phase, more precise data about the specific actor involved were
developed. In particular, information about the production, cultivated area, organization
of the supply chain and employment conditions were collected. Another key element of
discussion was the presence and the causes of food loss and waste and possible solutions
to tackle the issue. Again, a more precise list of discussed issues includes:

- Basic information about the FSC?;

- Social structures in the FSC™;

- Economics of the FSC!!;

- Environment-related inputs and factors in the FSC*?;

- Detailed description of the FSC?3;

2 Qutput I-1a/1b FAO Methodology: “Food Loss Analysis: causes and solutions” (2016)
3 Output I-1c FAO Methodology: “Food Loss Analysis: causes and solutions” (2016)

4 Output I-2a FAO Methodology: “Food Loss Analysis: causes and solutions” (2016)

5> Output 1-2b FAO Methodology: “Food Loss Analysis: causes and solutions” (2016)

6 Output I-2c FAO Methodology: “Food Loss Analysis: causes and solutions” (2016)

7 Output I-3a FAO Methodology: “Food Loss Analysis: causes and solutions” (2016)

8 Output I-3b FAO Methodology: “Food Loss Analysis: causes and solutions” (2016)

9 Output Il-3a FAO Methodology: “Food Loss Analysis: causes and solutions” (2016)

10 Qutput II-4 FAO Methodology: “Food Loss Analysis: causes and solutions” (2016)

11 Output II-5 FAO Methodology: “Food Loss Analysis: causes and solutions” (2016)

2 Qutput Il 6a/6b FAO Methodology: “Food Loss Analysis: causes and solutions” (2016)
13 Qutput II-3b FAO Methodology: “Food Loss Analysis: causes and solutions” (2016)
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Nevertheless, depending on the different expertise of the interviewee, an ad hoc interview
was developed in order to let him / her communicate and share all the possible
information. At the end, the result was almost always a semi structured interview which
allowed to collect both data from the standard FAO methodology but mainly for the pilot
case objectives (see Annex A.1). By doing so, it was possible to get an insider perspective
which allows to understand whether some questions could really fit in the available
information and what the beneficiaries expect from the study.

As the description of the interview outline shows, the interviewee was asked to provide
quantitative information and useful facts to aid in their interpretation, limiting the

opportunities to express a subjective opinion as much as possible.

Case study report

Following the case study, different types of report were prepared depending on the phase

of reference:

e For the Screening phase: a comprehensive report, which reproduces the entire
interview and highlights suggestions and recommendations for the following
phase.

e Forthe Survey phase: an excel document, where the main quantitative information
for each actor of the supply chain is reported along with some explanatory notes
and also a brief summary for each phase containing the main findings in particular
related to food loss and waste.

The quantitative information set includes:

- annual production,

- cultivated area,
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number of traded boxes,

weight of the boxes,

seasonal costs,

seasonal revenues,

number of employees,

wage of the employees,

monthly income of employees and owners,

level of losses (%) on annual production for type of crop.
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4. A preliminary case study in Italy: Ortonatura

The purposes of a preliminary case study in Italy are multiple. To begin with, the main
motivations were to get to know better the agricultural sector, how it works, which
technologies are available in the developed countries, how cooperatives are organized
and test the main components of FAO questionnaires before performing the actual pilot
case study.

The chapter will present how horticultural production is managed in our country, both in
general and with respect to a specific case, i.e. Ortonatura. This is instrumental to have
some insights on reasons why FLW may not be a major issue during production and
postharvest phases in more advanced contexts, provided that the appropriate processes
and technologies are adopted, while it is still a serious challenge for farmers and
cooperatives with different resources and organization, for example in a context such as

Palestine.

4.1 Objectives and methodology

Given the objectives of the preliminary case, the case study was based on a semi-

structured questionnaire that touched the following topics:

The Italian agricultural context;

Innovative infrastructures, equipments and facilities;

Organization and management of cooperatives;

Agricultural supply chains management;
- FLW management;
For further details, as the backbone of all the gathered data and information, the same

outline presented in section 3.2.2 can be taken as reference.
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The Italian case, i.e. Ortonatura, was identified with the support of the president of
UnoLombardia, i.e. the association that gathers all Organizzazioni di Produttori (OP) of
Lombardy, including in Ortonatura. OP are the consortia, or cooperatives, through which
the horticultural producers coordinate, generally focusing on a few supply chains and
areas, for the purpose of planning agricultural production, facing up with policies and
marketing. The informed expert who provided support for the choice of the case made
clear that Ortonatura is a very advanced case.

Contacts were taken and two visits were conducted in May 2017, i.e. one in Ortonatura’s
headquarters and another one in a farm which is part of the cooperative.

During both visits the main contact and sample was the agronomist of Ortonatura who,
as section 4.2 will explain better, is a crucial actor for the planning and management of
the cooperative and the work of its members.

The first meeting was held at Ortonatura’s headquarters in Settala and it lasted around 2
hours. After an extensive discussion about the previously presented topics, the first visit
included a direct observation of the administrative offices, the warehouse, the distribution
point and finally the refrigerated room. At the same time during the tour it was also
possible to see operators at work and understand how the tasks are performed. This
opportunity permitted to have clearly in mind the high level of technology and innovation
that is available in the Italian agricultural sector also once in Palestine.

The second meeting was held at one of the farmers’ headquarters in Cascina Pizzo and it
lasted around 2 hours. During this visit, it was possible to focus on the production and
postharvest handling and storage phases. It included visits to the greenhouses, the open

field cultivations, the packaging house and the warehouse. Once again, it was possible to
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see operators at work, both during the harvest and postharvest phases and during the

packaging to set a standard and benchmark for the execution of the tasks.
4.2 Italian agricultural cooperatives: Organization

In the interest of the pilot case study in Palestine, which is based on an agricultural
cooperative, it is of great importance to understand the functioning of Italian cooperatives.
This is crucial to have a clear comprehension of the current agricultural situation in Italy,
in terms of available infrastructures, supply chain management and general organization,
but also to understand if an organizational change could be a good solution to improve
the food loss and waste situation in developing countries.

Italian agricultural cooperatives are structured as shown in Figure 4.1

Figure 4.1 — General structure of Italian agricultural cooperatives

producers

agricultural
cooperative

production planning

commercial contracts

clients
Source: own elaboration
The agricultural cooperative works as a collector for the different associate producers,
which can come from different geographical locations, produce different types of
products and have different sizes in terms of production, employees and revenues. The

idea behind the creation of cooperatives is to have a higher contractual power and to offer
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a wider variety of products to their clients (often large distribution). Other benefits may
be facing common investments such as the purchase of cold chain equipment but also
sharing risks and failures among the different producers. This means that in case a farmer
has an unfavourable season, he will still be able to earn some money from the cooperative
thanks to the mutual aid concept which is at its basis.

The structure of the cooperative is characterized by an executive committee composed by
three main professionals who are the director, the commercial director and the agronomist
This committee selects which are the varieties to be produced and the correct periods to
commercialize them. Also, they ensure commercial contracts prior to production.

In order to understand the need of the customers and forecast sales, a market analysis is
performed at the beginning of each year to define what, when and how much to produce.
This activity is crucial because it will then affect the profitability of the entire year. There
are of course some products that can be considered as “standard” that just need some
adjustments from one year to the other. After the analysis is performed, the decision is
then transmitted to the different producers of the cooperative.

The ability to actually be able to sell the products is given by three main drivers:

e Quality of the products. As easy as it may seem, higher the quality, higher the
possibility to sell the products. This is even more true if we consider products
whose supply exceeds demand and for which prices may get very low and the
quality remains the only driver that differentiates the offer.

e Ability of the commercial director. This driver deals a lot with personal abilities
of the commercial director in terms of trust, experience and network of relations.
The more the commercial director knows the environment, the more it is probable

that s/he would be successful.
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e Period of commercialization. The success of sales will depend a lot on the timing
of the commercialization. Unfortunately, apart from the above-mentioned ability
of the commercial director, there are other factors that affect profitability such as
the overall production situation. In case of undersupply the production campaign
will be more profitable, otherwise very low margins will be available. To
conclude, the period of commercialization can be considered as an aleatory
variable since, apart from the ability to forecast customer needs, can change a lot
based on weather conditions and other farmers’ productions.

Anyway, it is important to stress again that weather plays a great role in the success or
failure of a particular production and that human factors such as planning and variety

selection can only partially mitigate climatic drawbacks.

4.3 The case of Ortonatura

This specific preliminary study has been performed on Ortonatura S.A.C.A R.L. This
organization gathers together 20 associate producers with a cultivable area of 1100 Ha.
The majority of exploited fields is in the area of Lombardy and Veneto but some products
also arrive from Sicily, Puglia, Marche, Abruzzo and Campania. In 2014 the quantity
distributed to Mass Market Retailers (MMR) in Italy was about 13.000 tons. Main
produces are vegetables, i.e. asparagus, basil, bieta, catalog, cabbage, cucumber, chicory,
leek, lettuce, pumpkin flowers, pumpkin, aubergines, peppers, tomato, parsley, rocket,
zucchini, turnip. In 2015 Ortonatura had a turnover of 10 million euros of which the major

contributors were the production of parsley and tomatoes.
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Ortonatura was born with the objective to offer better services to the MMR, such as a
wider product selection, improved packaging and in general a higher flexibility and
punctuality in customer relations to ensure better products’ quality and freshness.

The majority of fresh products are handled directly at producers’ facilities, either put in
boxes or other packaging solutions that are provided either by the OP or by clients, and
then labelled and shipped in cold trucks to Ortonatura. The quality checks are performed
at Ortonatura’s headquarters as well as some picking activities (in case the products are
supplied from far and need to be checked after transportation), traceability system
implementation and finally the shipment to customers. The offices and refrigerated
warehouses are in Settala, in Milan’s province, and this permits a fast link with the major
distribution centres of the biggest Italian MMR. Ortonatura is specialized in the
production of fresh vegetables to be sold unpackaged (as from Figure 4.4), but it can also
provide products in bowls or flow-packs.

Differently from other cooperatives, Ortonatura works with a Make-To-Order approach
and this permits to sensibly reduce the amount of food lost and wasted. Concerning the
producers in fact, once they know that their productions exceeds the demand, they leave
the products in the fields, they chop them and use them as fertilizers. Moreover,
Ortonatura does not take in charge rejected products from the clients so they do not need
to manage the surplus.

In the rare situations in which they need to handle returns, the board has put in place some
informal donations to charity organizations of the area.

Given the fact that their products are highly perishable and it is difficult to forecast returns

from clients, it is hard to put in place a formalized structure of donation and recovery.
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Also, the visit directly to farmers was really useful to understand which facilities,

equipments and tools are currently available in Italy.
4.4 High-quality farming in Italy

The producer il located in the Eastern area of Milan’s province manages more than 40
varieries of crops as well as eggs’ production.

Afer a visit to the farm it immediately emerged the high quality of available
infrastructures.

The newest greenhouses are very high, which allows plants to grow more and
consequently produce more; also, there is a lot of space between the different lines and

enough room for forklift trucks to enter and collect the boxes on the side (Figure 4.3)

Figure 4.3 — Vegetables’ greenhouse in Cascina Pizzo (MI)

W o
VO —

I
by

Source: own pictures
The availability of the best infrastructures matches with the utilization of advanced

techniques in terms of cultivation, post-harvest treatments and variety selection.
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Given the high production flows of this farm, not all the products are managed and
commercialized by OP Ortonatura.

For this reason, there are also facilities for the picking and the preparation of boxes. The
crops can either be put in big plastic boxes to be sold to the GDO (as tomatoes in Figure
4.4) or being hand-picked and prepared in small packages directly for supermarkets’ racks
(as baby cucumbers in Figure 4.5). The latter process is carried out in a refrigerated room
in order to ensure the quality and freshness of the products. Also the barcode is applied

in the same place.

Figure 4.4 — Plastic boxes to store vegetables

Source: own pictures
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Figure 4.5 — Packed vegetables to be sold at GDO

Source: own elaboration

As it is easy to understand, the variety of performed activities requires a lot of different
devices and technologies, competences and organization. Also the transportation and
distribution to the GDO or local markets is performed by means of own trucks.
Unfortunately, given the complexity of the flows and the quantity of different channels
to commercialize the products, it is hard to assess the losses. Unless the FLW becomes
so high that it has bad implications on the economic results there is no interest in studying
it. For sure there are some seasons, as it happened for tomatoes this summer (2017), in
which the high supply of products in the market, and the consequent low prices, makes
economically unfeasible the harvest. For this reason, the products are left in the fields.
However, pre-harvest FLW is rarely studied even in developing countries. As Section 2

has shown, most studies focus on post-harvest FLW.
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4.5 Lessons learnt

Even if, as just presented, the Italian situation cannot be considered as perfect, there are
a few good practices in terms of infrastructure and equipment, and organization. This
does not imply that the same technologies and processes can be easily transferred in
developing countries. Still, and aside from familiarization with horticultural production,
observing the preliminary case solutions helped to figure out a few potential problems
that could cause FLW to arise in a context with weaker technological and management
capabilities (e.g Palestine) and that are instead fixed in the Italian case through the

solutions adopted.

Infrastructure and equipment

The available infrastructures (at least in Lombardy) are really advanced and permit to
apply modern cultivation and harvesting techniques. The cold chain is nowadays spread
all over the country both for the storage and for transportation/distribution as well as a
full traceability system. It is important to note that big investments are required in order

to afford this type of facilities.

Planning

The market-based forecasts at the beginning of the season permit to plan and decide in
advance what, how and when to produce. This should allow to face less losses due to
oversupply and help farmers in managing their production. Also, the presence of some
by-contract agreements permits to evaluate in advance the sales and consequently forecast
seasonal profits. Preconditions are the presence of an organized distribution industry, the

colocation of large retailers in close areas and the availability to design and sign long-
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term supply agreements. Whether the current situation of Palestine is comparable is a

subject for the case study.

Processes

The processes on which the agricultural sector is based are structured and defined. In
terms of quality checks, flow of products, distribution network everything follows pre-
defined rules and every actor of the supply chain knows his role and tasks. Both during
cultivation and packaging there is a precise set of activities that the operator needs to
perform and these are followed to grant to the final customer the expected product. Given
the huge problems in the post-harvest management that arise from the literature review in
the Middle East a different situation will be faced in Palestine. Nevertheless, once again,
being aware of best practices could allow to identify room for improvements concerning

the management and organization of the supply chains.

Organization

The organization of the agricultural sector, mainly for what concerns the creation of
cooperatives, reflects the desire to be efficient and effective. The common planning, the
agronomist’s consultation, the share of risks and benefits highlights how the way a
company is organized can have impact on its success and profitability. On the other side,
the necessity to deal with a lot of stakeholders can cause difficulties during the decisional
process and the ability to reach a common and shared goal. Being the pilot case study
performed in a Palestinian Cooperative it would be of great interest to compare the two

situations and potentially exchange suggestions among the two.
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5. Palestinian pilot case study: Screening activity

As explained in Section 2, there is a lack of data on the current situation in the West Bank
concerning the topic of Food Loss and Waste. Sections 5 and 6 aim at filling this gap by
introducing the findings of the fieldwork.

This section presents the results of the first phase of the pilot case study, i.e. the
preparatory and synthesis work done in Milan and the field work performed in the West
Bank in May, June and July 2017.%* The first tool recommended by the FAO methodology
is Screening (Section 3). Information includes mainly secondary data that are gathered
from previous studies on agriculture, experts’ consultation and own elaborations of data
from the Palestinian Central Bureau of Statistics (PCBS).

The list of the experts interviewed is reported in sub-section 3.2.1, while the list of the
most useful papers includes UNCTAD (2015), Applied Research Institute — Jerusalem
(2015), the Agricultural Census (2010) by the Ministry of Agriculture. The objective is
to collect data on the agricultural situation in the chosen country, select the most important
value chains and start to identify which are the CLP on which to focus with the following
methods.

A general overview of the Palestinian agricultural sector will be provided, including data
on agricultural production, crucial players, current policies and involved local and
international organizations. The outcome is the analysis of two supply chains, i.e. the

tomato and cucumber supply chains of the Tulkarem Governorate. FLW arising from the

14 West Bank, along with the Gaza strip, makes up the Palestinian Territories and is governed by the
Palestinian Authority since 1994, or the State of Palestine, according to United Nations’ recognition of
2013. Civil administration is entirely in the hands of Palestine even though large parts of the territory is
subject to joint Israeli-Palestinian military control.
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two supply chains will be investigated by the second phase of the pilot case study (Section
6: Survey activity).

Possible solutions to the problem will be instead discussed in Section 7.

5.1 General presentation of the Palestinian agricultural sector

Agriculture is a fundamental component of Palestinian communal, cultural, economic and
social life. Farming still has a great significance to Palestinians and their identity and
culture, to which land and crops are of central importance. Moreover, Palestinians have
had important roles in developing, transferring and disseminating agricultural
technologies and skills since ancient times and their affinity to land is particularly strong
(UNCTAD, 2015)

The importance of agriculture as a crucial economic activity is even more evident in rural
communities, which rely on land to sustain themselves as personally witnessed during the
field work in Tulkarem governorate. However, the economic importance of agriculture
goes beyond the boundaries of the agricultural sector, since there are different industries
that rely on it as a source of inputs. Examples of other sectors that have strong linkages
with agriculture are transport, manufacturing, fertilizers, chemicals, machinery,
wholesale and retail trade, restaurants and the food supply chain as a whole
(UNCTAD,2015). In the following pages, an overview of some of them will be provided.
Focusing on the socio-economic effects of the agricultural sector in Palestine, it plays a
great role both due to its contribution to the food security of Palestinian households and
to the creation of job opportunities in the local market.

This sub-section 5.1 will introduce key parameters of the agricultural sector such as

cultivated area, employment rates and GDP contribution to provide a picture of the
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current situation in Palestine. As data will show, last years’ results witness a situation in
which agriculture is losing importance both socially and economically speaking.

The latest agricultural census published by the Ministry of Agriculture (MoA) and
Palestinian Central Bureau of Statistics (PCBS) in 2010 estimated that the total area of
agricultural land was 1,207,061 dunum (around 1207 square kilometres, or 120.7
thousand hectares) of which 91,6% in the West Bank and 8,4% in the Gaza Strip.
However, the land-use analysis of satellite images, conducted by the Applied Research
Institute — Jerusalem (ARW) in 2010, indicated a by far larger agricultural land in the
West Bank, i.e. 2,150,800 dunum.

This difference is due to the fact that MoA included in the estimates only agricultural land
whose area exceeds 1 dunum for rainfed agriculture and 0.5 dunum for irrigated
agriculture. Unfortunately, due to the inheritance system that divides agricultural land
between heirs, the individual agricultural holdings are becoming smaller and
consequently many of them are not included in the national census. This issue has major
methodological drawbacks in the analysis of results, since data on import/export, yearly
production, productivity, consumption and others are evaluated on the total national
production and not only from areas of a specific size.

The agricultural sector is an important driver in the Palestinian economy even though the
labour has been shifting away from the agricultural sector to other sectors such as
services, due to the decreasing revenues of the sector in comparison to others. This is
particularly true for women, from 2000 to 2016 women involvement in the sector
decreased from 34,7% to 9%. Evidences of the employment situation are provided in

Figure 5.1, Figure 5.2 and Figure 5.3.
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Figure 5.1 — Agriculture, Hunting & Fishing employment in Palestine as a share of
total employment from 2000 to 2016 [%]
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Figure 5.2 — Male employment in Palestine by sector from 2000 to 2016 [%)]
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Figure 5.3 — Female employment in Palestine by sector from 2000 to 2016 [%]
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Agricultural sector’s contribution to the Palestinian gross domestic product (GDP) was
only 3,9% in 2014 and 3,6% in 2015, 3,4% and 3,2% of the GDP of the West Bank
respectively. The agricultural sector’s contribution to GDP has been declining over the
years (Figure 5.4), due to growth on other sectors such as services, construction and
information technology exactly as it is happening for employment. In addition, Israeli
policies, such as land confiscation, have contributed to the marginalization of the
Palestinian agricultural sector. There are no national incentives, in terms of economic
subsidies or employment plans, to work in the agricultural sector and this negatively
reflects on the level of employment. However, the economic role of agriculture exceeds
the GDP or employment share, as the presence of farms favour the establishment of food
transformers, retailers, tourism operators, and suppliers of services and input resources

(e.g. agrochemicals).
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Figure 5.4 — Agriculture, Hunting & Fishing as a share of total GDP in Palestine from
2000 to 2016
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Concerning self-sufficiency, defined as the community’s ability to achieve complete
dependence on its resources in the production of all locally needed food products, analysis
of data on the production and consumption of vegetables reflects that these have reached
advanced levels of self-sufficiency. Many farmers have in fact recently shifted their
activities to vegetables’ production due to its higher profitability and shorter production
cycle. This does not apply to the production of fruit trees for which Palestine strongly
relies on Israeli products. This is one of the reasons why the focus also in the Survey
phase will be principally on vegetables.
Anyway, there are still many macro challenges that the Palestinian agricultural sector is
facing overall due to both internal and external causes.
The political conflict in Palestine is the greatest of the challenges, translating in possible
land confiscation and insulation, control over natural resources (in particular, over 82%

of water resources in the Palestinian territories), restrictions on the transport and trade of
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products and mobility of employees. On the other hand, to worsen this situation and
increase the risk of investment, there is also a limited budget allocation by the Palestinian
Authority and donor agencies. Agro-marketing has its own difficulties, given the
inadequate number of packaging houses and the fact that also storage infrastructures are
poorly maintained. High production costs, relative to the products’ prices, are another
issue. Moreover, recent price fluctuations in global agricultural markets have raised
uncertainty further. A collective effort, at different levels, is required to ensure the
sector’s sustainability. First of all, it needs protection, since it is one of the most
vulnerable of Israeli restrictions and actions. Also, budget allocation is required to invest
in agricultural infrastructures, support agro-industries and encourage the use of best

practices in terms of water and land use.
5.2 Palestinian farms: structure, performances, risk of spoilage

An interesting research of ARIJ (2015) analyses relevant information about the West
Bank agricultural sector. The methodology followed by the study was a survey on 2,019
selected Palestinian farmers that work with the most important local crops, which are,
according to a diffuse classification, the following ones.

a. Field crops: wheat, potatoes, onions;

b. Vegetables: cucumbers, tomatoes, eggplants, squash, green beans, paprika;

c. Fruit trees: citrus fruits, grapes, dates, almonds;

d. Olives.
A particular interest will be given in Figure 5.1 to the production of the selected

vegetables given the focus that the Survey phase will have on these products.
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Table 5.1 — Production of most important Palestinian vegetables 2013- 714 [tons/year]

Agricultural Crops Production
[tons]

Vegetables Cucumbers 199,599
Tomatoes 165,507
Eggplants 45,513
Squash 38,571
Paprika 8,438
Green Beans 5,748

Source: own elaboration of MoA (2014)

All the pieces of information that will follow in this sub-section, related to the structure,
economics, organization and management, are elaborated starting from this study by
AR (2015) considering that other available works have a less comprehensive vision of
the current situation.

Starting from the farmers, the different players and relative stages of the supply chain will
be analysed to give an analysis of the current situation in Palestine.

The situation in the farms indicates there are on average 11.3 workers in a farm of which
69% are male and 31% are female. In the rural areas, this is due to the fact that the role
of the woman has not fully developed yet and women working outside of their houses are
still only partially accepted.

Concerning the typology of workers, 75% are paid workers (formal), while the rest are
unpaid (informal) since many of them are family members and owners of farms.

The farmer’s (owners) average monthly income is 2,918 NIS, i.e 686 Euro at the current
exchange rates and represents 85% of the farmers’ household monthly income.

In order to increase their effectiveness and empower the farmers, agricultural

cooperatives and associations have been established in order to respond to farmers’ needs.
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The activities performed by the cooperatives generally include advisory support during
the different processes of agricultural production and purchase of shared agricultural
machinery for the purpose of cost reduction. Despite the generally recognized benefits
deriving from creation and membership in cooperatives, only 33% of the surveyed
farmers by ARIJ are members of agricultural cooperatives and associations.

Agricultural land is considered to be the main input for agricultural production and the
total production of farmers is on average proportional to their fields’ size. The ownership
of agricultural land in Palestine is regulated by the Agricultural Law 2 / 2003. The
ownership type varies and it can be either owned by the farmer or rented. Following
ARIJ’s study, 53% of the farmers own their agricultural land, 34% rent it and pay the rent
in cash and the remaining 11% rent it from owners in return of an agreed-upon share of
production.

Other important inputs of agro productions include seeds and seedlings, fertilizers and
pesticides. Survey results show that fertilizers constitute 21% of total costs of inputs,
followed by pesticides (20%) and labor (18%) as shown in Figure 5.5.

Unfortunately, in the last years Palestinian farmers have faced an increase in input prices.
Results indicate that 88% of surveyed farmers witnessed an increase in input prices over
the 3 previous years with an average annual growth of 10%. One of the reasons is the
fluctuation of the dollar exchange rate against NIS, combined with the increase in petrol
prices. Moreover, the trading of pesticides and fertilizers is in the hand of a small number

of trade agencies that control prices.

68



Figure 5.5 — Cost of inputs as a percentage of total input costs
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Another key element of success for farmers could be an intensification of marketing
activities and a proper production planning. The planning process consists in a series of
steps that include:

1. studying the feasibility of the agro-production processes,

2. the availability of inputs and sources of funding, and

3. the best way to utilize these inputs.

Unfortunately, due to the lack of coordination and general organization of the sector there
are no common plans and national strategies in place to plan and program productions.
This reflects in weak marketing capacities and in consequent negative influences on
farmers’ income. Moreover, as it will be explained, this also has serious implications for

Food Loss and Waste.
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Regarding marketing channels there are three main markets through which farmers sell
their products as shown in Figure 5.6:

- local markets, through central wholesale markets and other sales points (60%);

- domestic traders or exporters, through direct sale (38%);

- international markets through exports (2%).

Figure 5.6 — Marketing channels

60% - local markets

agricultural production 28% - domestic traders

2% - international markets

Source: own elaboration of ARIJ (2015)

Another key element of profitability is the pricing methods used to market the products.
As a consequence of poor planning activities, only 16% of farmers sell their products
using previously agreed contracts while 82% of them depends on actual supply and
demand in the local market. The remaining 2% price their products based on other
methods.

It is worth noting that direct dependence on current supply and demand may create
significant differences among governorates, depending on local availability or scarcity of
products. Again, seasonality and weather conditions play a great role in determining the
profitability of farmers, a fact that remains a main concern throughout the agricultural

production process.
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Focusing on this upstream part of the supply chain, relatively high spoilage rate of agro-
products occur due to the absence of the cold chain (e.g refrigerated warehouses) and
poor techniques for loading and unloading products. Moreover, given the lack of a
database on the needs of local markets, there is a deficit of some of them and a surplus of

others, that usually translates in waste.
5.3 Palestinian traders: structure, performances, risk of spoilage

Another phase of the supply chain are traders. They can be either specialized in the
purchase or sale of the products, or both. They are categorized under 3 groups.

- Wholesalers. These traders purchase agricultural products either directly from the
farmer, the local marker or other wholesalers, then sell those to other middlemen.
In addition, they may provide some marketing services such as sorting, grading,
storage and transferring products from one geographic market to another one.

- Retailers. These traders purchase agro-products from wholesalers and sell them
directly to end consumers.

- Agents/middlemen. Agents and middlemen work on behalf of their farmer clients,
while farmers maintain the ownership of their products. Agents receive a
commission in exchange for their marketing services.

These actors are an integral part of the channel through which the products are transferred
from the producers to the final consumer. In other words, they play a key role in sales and
marketing for farmers. They are specialized and have a comparative advantage relative to
farmers and this is why, as seen before, the majority of the farmers rely on these figures

and do not go directly on the market.
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The common aim of traders is to receive agro-products from the farmers and deliver them
to the end consumer, through different steps.

The supply chain of agro-products is quite homogeneous across Palestinian traders in the
West Bank. Usually the farmers deliver their products to the central wholesale market
(either on their trucks or relying on a transporter); retailers buy their products from the
wholesale market then deliver them to their stores or market stalls, either on their vehicles
or by third parties.

When referring to crops, the results indicate that the majority of products available in the
wholesale and retail markets comes from the local market, with very low percentages

imported from the Israeli market.

Table 5.2 — Local products and imports from Israel over products available in the

wholesale and retail markets [%]

Agricultural Crops Source
Local Israel
Vegetables Tomatoes 92 8
Cucumbers 97 3
Eggplants 95 3)
Squash 97 3
Paprika 97 3
Green Beans 99 1
Tree fruits Citrus Fruits 69 31
Almonds 100 0
Dates 90 10
Guava 92 8
Grapes 93 7
Olive Olives 100 0

Source: own elaboration of ARIJ (2015
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Table 5.2 — Local products and imports from Israel over products available in the
wholesale and retail markets [%] - continued

Agricultural Crops Source
Local Israel
Field crops Wheat 100 0
Onions 67 33
Potatoes 73 27

Source: own elaboration of ARIJ (2015)
At this phase, there are two main types of payment methods in place:

- 66% of traders pays in cash directly to farmers, other traders or middlemen;

- 34% of traders defer payments.
The latter solution causes poor liquidity on the producers’ side. This sometimes happens
because some retailers cannot afford to buy all the goods they want to sell; they prefer to
pay the wholesalers only once they have revenues from their sales.
Again, there are no specific pricing methods for agricultural products and no rules that
compel the traders or farmers in fixing or determining the prices of agricultural products.
Nevertheless, the prices should be displayed on the products so that consumers can be
aware before purchasing.
Prices are highly volatile and can change even on a daily basis, depending in particular
on supply and demand, and behind that, seasonality, weather conditions and the number
of competitors. Traders who work with the Israeli market tend to refer to prices from the
stock exchange of commaodities, others communicate with other traders in order to obtain
the average initial sales prices and finally some traders base their products on supply and

demand expectations.
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In order to make profits, a trader must gain revenues that exceed fixed and variable costs.
Overall, the average profit margin for the surveyed agricultural products was 9,5% in the

local market and 10% in the Israeli one as shown in Figure 5.3.

Table 5.3 — Average profit margins for traders over the total incurred costs [%]

Market | Avg Profit Margin | Least Profit Margin Highest Profit Margin
Local 9.5 3 30
Israeli 10 5 40

Source: own elaboration of ARIJ (2015)

The profits a trader is able to make are strictly related to the quality of the products s/he
is able to sell. Unfortunately, packaging and grading are still primitive and often limited
at farmers’ level. Only the traders that have to export to Israeli have more advanced
packaging techniques or packaging houses and more stringent quality standards to
respect.

There are no governmental grading standards in the West Bank so there is an informal
self-grading system applied by the different actors of the supply chain based on their
experience. Shape, colour, and size are the main drivers of choice and of course different
levels are related to different prices and different final markets. The importance of grading
stems from its ability to increase marketing efficiency of agro-products and facilitate their
sales by making their quality visible for the right consumers.

Focusing on this part of the supply chain, the main sources of spoilage is the lack of
refrigerators and special storage houses. In addition, also at this phase, the surplus due to
low demand or market saturation may produce losses and waste. Moving to the products
that enter the Israeli market there are different obstacles that they face: lack of cold
transportation may cause spoilage when the products have to wait on checkpoints and

crossing. Also, it can happen that shipments are cancelled at the last minute and the related
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products get spoilt. A quantitative analysis of amount of spoilage indicates that 8% of
agro-products get spoiled on the traders’ end.

Concerning the sale of raw agro-commodities, there is a big difference between fruits and
vegetables and their relative contribution to import/export flows. In recent years, exported
vegetables exceeded the imported quantity. Unfortunately, Palestine still have a trade

deficit with regard to fruit trees and it is currently a net importer.

Figure 5.7 — Value of import/export of vegetables in Palestine [US$ million]
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Figure 5.8 — Value of import/export of tree fruits in Palestine [US$ million]
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The lack of fruit production is linked with the water scarcity that afflicts the West Bank.
Fruit trees need a lot of water to grow and water price is too high, due to scarcity, for
leaving profits to farmers. The majority of fruit available on the Palestinian consequently
is imported.

In order to support the agricultural sector through opening new channels for the marketing
and distribution of agro-production, the Palestinian Authority has signed different trade
agreements. They aim at opening the market to international trades and try to balance the
import/export flows. Examples of agreements are the Great Arab Free Trade Agreement
(GAFTA) that applies to agricultural and animal products and the Interim Agreement on
Trade and Cooperation with the European Union effective from 2012, which implies a
duty-free and quota-free regime to agricultural and processed products that meet the
required rule of origin (PALTRADE 2015).

Other agreements have been signed with individual countries to facilitate the relations

with the different parties as for example the US, Turkey and EFTA states.
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Despite these agreements there is the great influence of the Paris protocol signed by Israel
and Palestine in 1994. This allows for free trade of agricultural products exempted from
duties between the two markets, allowing huge quantities of Israeli products in the
Palestinian market. These products become the main competitors of local ones.

Moreover, Israeli authorities perform security checks on both imported and exported
Palestinian goods causing delays and spoilages of produce. Also, even if the Paris
protocol gives Palestinians the right to export their agro-products to international markets
without restrictions, after receiving the certificate of origin from the Palestinian
Authority, Israeli authorities hinder the process for security reasons and may unload

products from vehicles on crossings and load them on Israeli vehicles.

5.4 Palestinian transformers: structure, performances, risk of spoilage

Another important phase in the agricultural sector is the food processing industry; it
nowadays contributes consistently to the GDP and provides the needed processed foods
essential for food security in Palestine, producing 120 different food commodities.
Strengthening the food processing industry could have positive spillovers on the whole
supply chain, and more particularly farmers that represent the main inputs’ suppliers.
Also, it contributes to the creation of added value to agro products. According to the
Palestinian Food Industries Union (PFIU), the most important processed products in the
Palestine related to agro-products surveyed by ARIJ (2015) are presented in Table 5.4.
The local agricultural products are the main inputs for the food processing industry; olive,
olive oil, cucumbers, dates, tomatoes, eggplants, almond and grapes come from local
sources. On the other hand, 70% of the wheat used is imported from foreign markets (in

particular US and Russia); evidence is given in Table 5.5.
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Table 5.4 — The food processing industry in Palestine

Number | Number Investments | Market | Relevant

of of [million share information

factories | employees | US$] [96]
Canned -Contributes to $21
vegetables million of total
and fruits value of exports;

18 545 30 20| _Industry still lacks
the needed
packaging houses
and storehouses.

Oil and -Contributes more
vegetable than $31 million of
fats the exports;

13 295 70 20 | -1t still needs to
achieve higher
international
market penetration.

Wheat f_Iour 9 236 45 30
and grains

Pasta and 5 89 34

vermicelli

Source: own elaboration of Palestinian Food Industries Union (2014), ARIJ (2015)

Table 5.5 — Processed food commodities, production quantity per month and season

Agro Processed Food Production | Production season
product Commodity [ton/month]
Wheat Flour 763,1 March
Semolina 20 June, August
Bran 280 June, August
Freekeh 12 April, May, June, July
Maftoul 12 March, April, May

Source: own elaboration of ARIJ (2015)
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Table 5.5 — Processed food commodities, production quantity per month and season -

continued

Agro Processed Food Production | Production season

product Commodity [ton/month]

Eggplants | Spiced Eggplant 0,4 June, July, August, September
Pickled Eggplant 22,4 September
Makdous Eggplant 0,3 Variable

Grapes Grape molasses 1,95 September, October, November
Malbann 0,74 July, August, September
Grape jam 0,28 July, August, September
Grape vinegar 0,04 July, August, September
Raisins 0,33 July, August, September

Olives Olive oil 1277 May, June
Makdous olive 48,18 November
Olive honey spread 0,5 November
Olive oil soap 83 Variable

Dates Date 49 October, November, Ramadan
Ajwa dates 1,25 September, October
Dates stuffed 0,05 September, October

Almonds Peeled almonds 13,73 August, September, October
Almond oil 0,84 Variable
Hawoh almonds with 0,15 January
sesame
Candied almonds 0,15 January

Cucumbers | Pickle 202 May

Citrus Marmalade 0,34 May - November

fruits Lemonade 0,05 May - November

Tomatoes | Dried tomatoes 0,63 Variable
Turkish salad 0,42 June, July, August, September
Vegetable salad 0,42 June, July, August, September

Source: own elaboration of ARIJ (2015)

79




Concerning profit margins for processed food commaodities, it is estimated to be 12% in

the local market and 20% in international markets.

5.5 Other players in the Palestinian agri-food sector

Finally, there are a variety of relevant institutions and organizations, both local and
international that provide help to the agricultural sector in terms of economic aids,
capacity building activities and policymaking. The main subjects are as follows.

- Food and Agriculture Organization (FAO)

- International Labour Organization (ILO)

- World Food Programme (WFP)

- Ministry of Agriculture (MoA)

- Ministry of Economy (MoE)

- Municipalities and local councils

- Palestinians Central Bureaus of Statistics (PCBS)

- United Nations Development Program (UNDP)

- United Nations Office for the Coordination of Humanitarian Affairs (OCHA)

- American Near East Refugee Aid (ANERA)

- Arab Centre for Agricultural Development (ACAD)

- Japan International Cooperation Agency (JICA)

- Australian Development Agency

- Kireditanstalt fiir Wiederaufbau (Kfw)

- Norwegian Agency for Development Cooperation

- Centre for Applied Research and Education (CARE)

- Oxfam
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- Islamic Bank

- Canadian Government

- Palestinian Agricultural Relief Commitees (PARC)

- Union of Agricultural Work Committees (UAWC)

- Applied Research Institute — Jerusalem (ARIJ)

- Selective Collection of the Organic Waste in tourist areas (SCOW)
- House of Water and Environment

- Economic and Social Development Centre of Palestine (ESDC)

- Ma’an Development Centre
5.6 The selected supply chains: cucumbers and tomatoes

After having provided a comprehensive overview of the agricultural situation in the West
Bank and Palestine in general, it is important to define on which supply chains to focus
both for the collection of more specific data in the Screening phase and further exploration
in the Survey phase (Section 6).

From the analysis and evaluation of national production, as introduced in sub-section 5.1,
Table 5.1 and other general observations, the most important crops in terms of annual
produce, economic contribution and impact on the import/export are cucumbers and

tomatoes; in the next pages, specific data on these two crops will be provided.

5.6.1 Cucumber production and trade

Cucumbers are the first most cultivated crop in the Palestinian agricultural sector with an
annual production of 199.599 tons and 26.357 dunums of cultivated area (MoA, 2013-

2014); they are at the basis of the local diet.
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This product can be found throughout all the year on the market since it is cultivated both
in the greenhouses and in the open field. The production is composed of three main
seasons, which vary depending on the farmers and lasts around four months. Prices are
lower in June, July and August during which there is an oversupply since the market
receives both products from the greenhouses and open fields. The main areas of
production of cucumbers are Jenin (50%), Tulkarem (13,5%) and Tubas (10%) (PCBS,

2014); a further characterization is provided by Table 5.6.

Table 5.6 — Cucumbers: Production and cultivated area by governorate, year 2013- ‘14

Production [tons/year] | Area [dunums]
Jenin 100,062 10,188
Tulkarem 26,983 2,788
Tubas 19,160 4,310
Nablus 17,034 5,269
Jericho and Al-Aghwar 14,719 1,662
Qalgiliya 11,454 1,116
Hebron 7,380 637
Bethlehem 1,794 153
Ramallah and Al-Bireh 468 98
Salfit 359 77
Jerusalem 328 59

Source: own elaboration of PCBS

There are two main varieties of products, i.e. traditional cucumbers and baby cucumbers.
As shown in the Figure 5.9 and 5.10, cucumbers are exported to a great extent, with a
particular and sharp increase from 2013. The main partner both for import and export is
Israel, which buys and sells 100% of the exchanges. Also, the exported quantity is around
the 15% of the production of the same period (2013-2014) which reveals the important

economical role of this crop. Unfortunately, as Figure 5.11 shows, the price of imported
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products has been continuously increasing in the last years followed by an opposite trend
for the export. The majority of the products is sold as fresh but there is also a small

percentage, mainly stemming from baby cucumbers, that is used for pickling (Table 5.7).

Figure 5.9 — Trade value of cucumbers from 2011 to 2015 [US$ millions]
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Figure 5.10 — Traded quantity of cucumbers from 2011 to 2015[000tons]
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Figure 5.11 — Average price per traded kg from 2011 to 2015 [US$/kg]
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Table 5.7 — Quantity and type of processed cucumbers

2015

Agro product

Processed Food Commodity

Production
(ton/month)

Production season

Cucumbers

Pickle

202

May

Source: own elaboration of ARIJ (2015)

5.6.2 Tomato production and trade

Tomatoes are the second most cultivated crop in the Palestinian agricultural sector with

an annual production of 165.507 tons and 15.022 dunums of cultivated area (MoA, 2013-

2014); they are at the basis of the local diet.

This product can be found throughout all the year on the market since it is cultivated both

in the greenhouses and in the open field. The production is composed of two main

seasons, one starts in August and the other one in March. The seedlings are usually

harvested 55/60 days after plantation. Prices are lowest in June, July and August during

which there is an oversupply since the market receives both products from the
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greenhouses and open fields. The main areas of production of tomatoes are Jenin (41%),

Tubas (24%) and Hebron (9%); a further characterization is provided by Table 5.8.

Table 5.8 — Cultivated area and production of tomatoes by governorate, year 2013- 14

Production (tons) Area (dunums)
Jenin 67,694 5,808
Tubas 39,480 2,200
Tulkarem 14,020 755
Nablus 4,464 301
Qalgiliya 7,786 445
Salfit 1,241 216
Ramallah and Al-Bireh 1,718 443
Jericho and Al-Aghwar 11,224 2,256
Jerusalem 968 171
Bethlehem 2,736 559
Hebron 14,176 1,869

Source: own elaboration of PCBS

There are three main varieties of tomatoes defined as:

- Cluster tomatoes

- Beef tomatoes

- Cherry tomatoes
The quantity and the related trade value of products for export have sharply increased in
the recent years as shown by Figure 5.12 and 5.13. From 2013 to 2015 in fact the value
of export moved from 186,943 $ to 8,169,898$; although no formal explanation has been
found, for example not due to price fluctuation (Figure 5.14), talking with sector’s experts
it appears that the reason may lay in the fact that in the last years Israel faced huge lacks
of products during summer time which leads to an increase in quantity of products

exported.
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Figure 5.12 — Trade value of tomatoes from 2011 to 2015 [US$ millions]
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Figure 5.13 — Trade quantity of tomatoes from 2011 to 2015 [000tons]
7

6

2011 2012 2013 2014 2015

e |MPOrt e Export

Source: own elaboration of UN comtrade

86



Figure 5.14 — Average price per traded kg from 2011 to 2015 [US$/kg]
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Still, a lot of products are kept inside the country for local market and the supply chain is

not particularly complicated.

The majority of the produce is sold as fresh products and just a small part is then processed

in ad hoc facilities (not considering of course the processing activities in place at

household level), more details are provided in Table 5.9.

Table 5.9 — Quantity and type of processed tomatoes

Agro Processed Food | Production | Production season

product Commodity (ton/month)

Tomatoes | Dried tomatoes 0,63 Variable
Turkish salad 0,42 June, July, August, September
Vegetable salad 0,42 June, July, August, September

Source: own elaboration of PCBS
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5.7 Supply chains of cucumber and tomato in Palestine

The supply chain of agricultural products, of which cucumbers and tomatoes are the
greatest contributors, is quite common for all the products and throughout all the region.
Depending on the size of the producer some channels are more developed than others. As
Figure 5.15 shows there is a variety of options through which the products can reach the
final consumer. The most common is the local supply chain; it can be either composed
by wholesalers, traders and retailers, as just by retailers depending on the size of the
market, the geographical location or the margins the different players are willing to get.
Also, some products enter the Israeli market either to be processed or to be sold as fresh.
Finally, a small percentage of the production can reach other foreign markets but this

solution needs to be further expanded in the future.

Figure 5.15 — Supply chains of Palestinian cucumbers and tomatoes
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Source: ARIJ, 2016
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6. Palestinian pilot case study: Survey activity

This section presents the second phase of the West Bank pilot case study. More
particularly, it describes the results of the application of the second tool recommended by
the FAO methodology, i.e. Survey (Section 3).

The Survey is the core empirical analysis of the thesis as it provides the most novel results.
It mainly relies upon primary data that were gathered during the on-field work in the
Tulkarem Governorate. The focus of this phase of the pilot case study is mainly on
farmers who grow cucumbers and tomatoes, i.e. the two fruit and vegetables supply
chains of greater importance in the West Bank. Different interviews and visits were
conducted in the headquarters of the Thinnabeh Cooperative and Tulkarem area, more
specifically 15 farmers, 5 wholesalers, 2 middlemen and 5 retailers. The Section 3
illustrated in detail the case study sample and questionnaire.

The objectives of the second phase of the pilot study are those defined through the
Research Questions (RQs; Section 2): an initial assessment of post-harvest FLW in West
Bank cucumber and tomato supply chains (RQ1); a first investigation of the supply chain
players’ perceptions about FLW operational causes and possible remedies (RQ2).

The present Section will start with an introduction of Tulkarem territory and a description
of Thinnabeh Cooperative for Agricultural Services. Then, a description of the different
stages of the local cucumber and tomato supply chains, in terms of infrastructures,
equipment and processes and average values for FLW rates will be provided. Finally, a
qualitative and quantitative analysis of the major causes of food loss and waste will be

presented.
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6.1 The Tulkarem Governorate

Thinnabeh is a small village in the outskirts of Tulkarem, a Palestinian city located in the
North-East of the West Bank. This area is known for the fertility of its fields and still
nowadays it is one of the most important agricultural areas of the whole Palestinian
territories, especially for cucumbers. As of 2014 the production of vegetables amounted
to around 57,238 tons for a cultivated area of 8,728 dunums, i.e. around 872.8 hectares of
land. A more detailed description of the main cultivated crops is provided in Table 6.1;

the crops with an individual production lower than 2,000 tons are grouped as Others.

Table 6.1 — Main crops in Tulkarem governorate 2013 - “14: production and cultivated
area

Crop Total production [ton] Total area [dunum]
Cucumber 26,983 2,788
Tomato 14,020 755
Cauliflower 3,325 1,152
Hot Pepper 2,495 588
Paprika 2,186 481
Others 8,229 2,964
Total 57,238 8,728

Source: own elaboration of MoA data and PCBS
As emerged from Table 5.1 which referred to national production, also in Tulkarem
governorate, tomatoes and cucumbers display the main production volumes. Also, they

can be considered similar in terms of perishability.
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6.2 The Thinnabeh Cooperative For Agricultural Services

In the area of Thinnabeh there are around 400 farmers of which 83 are part of the
Thinnabeh Cooperative For Agricultural Services (TCFAS). The cooperative was
founded in 2004 on the initiative of 14 farmers and its main objective is to help its
members in producing high quality vegetables at lower costs while improving their
profitability. For example, they provide support with the provision of seedlings, pesticides
and grant interactions with international donors such as FAO and JICA. Moreover, over
the years, thanks to the support of governmental (MoA), local and international
organisations such as ACDI/VOCA, FAO, PARC and ANERA, farmers have received
extensive training and workshops on Integrated Pest Management (IPM), composting,
soil and water management and the use of pesticide.

The activities strictly related to TCFAS take place in the following plants located in the
headquarters.

e Six (6) greenhouses. One is adjacent to TCFAS office while the remaining 5 are
700 m away from it. All the greenhouses cover a land portion of 6,000 m2. While
cucumbers, tomatoes and the mellow jew are intended to the market, lemons,
beans, peppers, potatoes, cauliflowers and cabbages are cultivated in small
quantities and usually are not for business activities. The latter products are rather
aimed at satisfying farmers’ own consumption needs.

e Seedling nursery. It occupies all the space inside that greenhouse next to the
office. It is used to grow squashes, pumpkins, zucchini, watermelons, cucumbers,

tomatoes and aubergines.
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e Incubator for grafting. It is used to grow cucumbers, tomatoes, peppers and the
mellow jew grafts.

e Compost plant. It is located at a distance of 700 m away from the TCFAS
headquarters. This facility receives the organic waste coming from farmers (post-
harvest), local merchants (thanks to CESVI on going “Green Tulkarem” project),
and TCFAS.

Comparing the role of the local cooperatives with the Italian ones as described in Section
4, there are many differences that translate in a lower effectiveness of the activities. No
common organization and planning is performed in Palestine and this reflects in poor
marketing practices and a very low level of contract based sales. When asked about the
motivations behind the lack of a unified management, the director answered that it is not
part of the local culture and the farmers will not follow the suggestions. Also, nobody
else works in this way in the area and this would offset the efforts done by the Thinnabeh
farmers since the market would still be affected by the other unorganized producers.

6.3 General characteristics of the FSC of cucumber and tomatoes in Tulkarem
During the fieldwork, and more specifically from my visits to 15 farmers, 5 wholesalers,
2 middlemen, 5 retailers and the directors both of Thinnabeh Cooperative and the compost
plant, some peculiarities of agri-food supply chains in Tulkarem emerged, which make
the organization of fruit and vegetables production and distribution quite different from
the Italian case. Here is a summary of the main lessons in this respect
Firstly, there are no particular quality and hygienic standards to comply with in the
production stage, nor there are inspections and controls in place by authorities at any stage
of the supply chain. Every farmer can set up his own controls, for example same of them

apply GAP (Good Agricultural Practices). Nevertheless, the sanitary conditions of the
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different places in which the products are handled can be considered adequate.
Considering that the supply chains are usually quite short, the products do not need to
wait in improper places for a long time and the boxes, trucks and market stalls in which
the products are then sold are generally in good conditions.

Very rarely there were animals wandering freely around the area but sometimes there are
insects, at all levels of the supply chain, around the products. In fact, apart from some
products, as for example cucumbers, usually the boxes are open and not covered with any
layer of nylon or any other material. Indeed, food products are not protected from
potential contaminants and usually not from sun and rain as well. This is true if we
consider the box as handling unit, differently, if we consider the retail markets, the
wholesalers and the traders’ trucks the food is protected from sun and rain by tents, roofs
and walls, but not from other types of contaminants.

Secondly, the vast majority of the supply chains cannot rely on the cold chain so products
are usually not cooled or pre-cooled. For some of the actors of the supply chain this does
not appear to be a major problem given the short supply chain that characterize the area.
The products usually go from producers to customers within 24 hours, thanks to short
distances and do not endure long delays apart from waiting hours at checkpoints for the
ones that are sent to Israel.

Thirdly, the handling of products is done adequately, all the actors of the supply chain
know the quality of their products matters. Even if there are no formal quality standards,
an “informal” grading evaluation is done at all stages of the supply chain, and the price is
a consequence of that. It is in the interest of all the people involved to maintain the best
possible quality. There is a wide variety of vegetable products available of which the two

“major” crops are cucumbers and tomatoes. For what concerns the actual fruit production,

94



it is very limited in the Palestinian territories if compared with the potential one, as
discussed in Section 5.

Fourth, packaging is somehow rough. Products can sometimes be packaged directly from
the farmers but it mainly happens that middlemen take care of this activity. Considering
tomatoes, they are mainly packaged using black plastic boxes, which contain around
17/18 kg of products. Due to this standard measure, the boxes are usually not weighted,
also no labelling is performed. When considering cucumbers that are differences that arise
from the final market in which the products will be sold. When staying in the local market,
the cucumbers are often kept inside carton boxes and packaged with nylon, each box is
about 15/16 kg. Some traders that work with the Israeli market may collect the products
from farmers inside plastic bags and after sorting move them into plastic boxes. Usually
both tomatoes and cucumbers boxes, no matter the material, are stacked up even for 7/8
layers.

Finally, for the traders that sell to the Israeli market the lack of cold chain and Israeli
quality standard are the most critical points. Concerning the cold chain, sometimes
products wait 3/4 hours in line before they pass the checkpoint and later they have to go
through the security controls. These activities have serious consequences on the quality

of the products, mainly for those that are not covered with nylon on any other protection.

6.4 Current options for managing cucumber and tomato FLW in Tulkarem

Dialogues with interviewees, and observations during visits and travels highlighted
general yet interesting aspects of FLW management.
As far as farmers are concerned, they rarely keep record of what they produce, sell or

leave in the fields. What is left in the field (pre-harvest losses) may become particularly
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consistent during some periods of the year, and cannot be actually defined as “post-
harvest” loss. Still it is important to be studied, even though it is excluded by design from
the FAO Methodology.

Composting and casual disposal are the main options for farmers in the area. If they have
the fields not far from the composting facility send their post-harvest losses there.
However, it is not common to spend other transportation costs for products that will not
produce any economic value, and products that are brought by the farmers to the
wholesale market and are not sold, are just left there of thrown in nearby fields.

Minor losses seem to happen at wholesale and retail level in the local market. These losses
anyway appear to be higher during summer time when the heat has worse consequences
on the quality of products displayed. However, some traders that were not able to sell the
products bring them back for compost. There is an example of a trader that brings rejected
products to the local zoo for animal feeding, but this is not the common practice. The
middlemen take charge of the ownership of the products and once they are not able to sell
them they do not want to incur in other costs so the easiest thing to do is to get rid of what
is left.

Prevention through rebates, informal redistribution and disposal are very frequent at these
stages. Usually the prevention strategy is a decrease of price, to be able to sell the majority
of products on sale. Some retailers also leave boxes of food outside their shops so that

people not able to afford fruit and vegetables can take what they need.

6.5 Retailers

This sub-section presents the operational processes and facilities of retailers who sell

cucumbers and tomatoes in Tulkarem, and reports on their FLW rates found during
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interviews. In Tulkarem there are two main retail markets both located in the centre of
the town. After a first day of visit and inspection of both markets, visits at each market
were held for around two hours, surveying stalls of the fruit and vegetable market next to
Tulkarem Municipality. Five stalls’ owners were interviewed with the questions defined
by the FAO methodology (FAO, 2016; see Section 3.2.2). The main topics were the
product flow, the quantity and quality of products handled, the economical side of the
business and the most crucial loss points.

Generally speaking, the conditions of the market are adequate, food is protected from
direct sunlight by means of umbrellas and other plastic coverages and there are no animals

wondering freely as shown in Figure 6.1.

Figure 6.1 — Retail market in Tulkarem

Source: own pictures

The majority of the retailers buys the products from the local wholesale market; they
personally go and take the boxes to their stalls where they showcase all the available
products as shown in Figure 6.2. Usually they buy on credit, meaning that they will pay

wholesalers only once they are able to sell their goods. This is due to poor economic
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conditions of retailers who may not be able to afford paying in advance. The profit
margins they earn from the boxes are usually not high and depend a lot on the period,
quality and bargaining. From the interviews (Figure 6.3), it emerged that there is almost
a daily turnover of products, meaning that the retailers are able to sell almost all they buy
within the same day, which leads to a low amount of food loss and waste. At the end of
the day, in case some products are not sold, all the stalls are covered with plastic sheets.
There are no refrigeration facilities in the market so it is not possible to cool the products
unless by moving the products from the market to some friends’ shops nearby.

When asked about FLW tomoatoes and cucumbers, the five interviewed retailers
converged to indicate a FLW rate around 10% with some 25-30% peaks, which are due

to particular hot periods during which the two crops get spoilt easily.

Figure 6.2 — Typical stall at the market of Tulkarem

Source: own pictures
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Figure 6.3 - Interview

Source: own pictures

6.6 Wholesalers

This sub-section describes the operational processes and infrastructure of Tulkarem’s
wholesale market for vegetables, and FLW causes and rates for this player. In Tulkarem
there is just one wholesale market, named Alelemi Market, which comprises 15 different
wholesalers. 13 of them sell tomatoes and cucumbers.

During a first visit, which took approximately 2 hours, 5 out of 13 relevant wholesalers
(meaning that they sell tomatoes and cucumbers) were interviewed, with questions on the
product flow, the quantity and quality of products handled, the economical side of the
business and the most crucial loss points (FAO 2016; see Section 3.2.2). After analysing
their answers, it came out that they share the majority of behaviours and mechanisms.
The wholesalers do not perform any transportation of the products since the farmers and

the retailers bring and take away their own products.
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The farmers are given plastic boxes by the same wholesalers, as shown in Figure 6.4, and
every morning they bring the products to the wholesale warehouses (either with their own

trucks or using transporters). There is no cold transportation or storage in place.

Figure 6.4 — Wholasalers’ plastic boxes used by farmers

Source: own pictures

All the products that arrive during morning deliveries are usually sold by the end of the
same day. As far as tomatoes and cucumbers are concerned, wholesalers do not pay the
farmers as they receive the products but only once they sell them. It works in the same
way as between wholesalers and retailers since the latter buy the products “on credit” and
then go and pay the wholesalers once they already have revenues from the sales. Also,
wholesalers have a very high contractual power since they can decide on the spot how
much they want to buy and just send farmers back since there aren’t contractual
agreements.

There are no official quality standards but all the wholesalers pay attention to what they
buy and they also grade the products and sell it with different prices.

Every wholesaler keeps records of what they buy and what they sell, also because they

do not receive or pay the money immediately. The mark-up applied to the products is the
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same for all the wholesalers, in particular the margin is +10% of the price they pay for
the horticultural commodity.

Of the 10%, 6% is kept by the farmers and 4% goes to the municipality that is the owner
of the facility. Also, they have to pay a rent of 3600 Jordan Dinars per year.

All of them have traceability techniques in place as they need to account the amount of
products that enters and exits their warehouse. This process becomes even more important
if we consider the products that are bought on credit. In this case they need to know how
much to pay to the farmers and how much they need to receive from retailers.

There are no women involved in the activities in the wholesale markets and some young
adults that help their older relatives in the everyday activities.

Every wholesaler has its own space where they can display the products on sale. All the
products are kept either in plastic boxes or in carton ones, as shown in Figure 6.5. Some
products are also packaged and this activity is mainly performed by farmers before they
reach the wholesale market. In general, there are very low losses at this stage because the
wholesalers are able to sell mostly everything they buy and in case the products remain
unsold for a few days, they either downgrade the “quality level” and the related prices or
they throw it away. Even if it is hard to set a precise FLW rate in this phase, from the
collected informations it appears to be around 1%. This number reflects the fact that losses
at this stage appear to be very low and are almost not perceived by wholesalers.

As shown by the Figure 6.6, the products are protected by a roof, still, since the boxes are
open and the space is quite big sunlight and heat can affect the displayed products. Also,
not all the boxes are raised from the ground so the hygienic conditions are not totally

appropriate.
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Figure 6.5 — Plastic and carton boxes at Wholesale

Source: own pictures

The situation in which there are the major losses can be the transportation to Israel, either
due to the transport phase and waiting at check-points or because if they have holidays or
they do not accept the products, they return it. As already said, transportation is performed
on trucks that are not equipped with a cold chamber. Some of the trucks are covered and

this protects the products from the sunlight, anyway the temperature can become very
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high. Evidence is shown in Figure 6.7. Some other trucks do not have the plastic roof so
the products are subjected to the meteorological conditions.

There are different equipments available for the handling of goods such as the forklift
truck.

The main purpose of the forklift is to move the heaviest products such as watermelons

otherwise the movements are often performed by human operators.

Figure 6.7 — Transportation of fruit and vegetables

Source: own pictures

6.7 Middlemen

Aside from wholesalers of the central markets there is another typology of traders, who
can be named Middlemen. They work as mediators between the farmers and other actors
of the supply chain; buyers may be either local or Israeli players. The current sub-section
illustrates their operational processes and reports on possible FLW quantification.
Following the usual questionnaire (Section 3), two middlemen were interviewed.
Every morning they collect the crops they need from the different farmers of the area.

They are usually owners of trucks and some storage facilities (as shown in Figure 6.8 and
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6.9) in which they store the products, package them if needed and then dispatch to
different customers.

Anyhow traders are probably the strongest players of the supply chain and are able to get
very high margins from their sales (up to 100%). Some of them may also have by-contract
agreements with some Israeli supermarkets; this allows them to have a flow of products
which is guaranteed throughout all the year at a fixed price. Otherwise, as for all the other
actors of the supply chain, prices vary a lot from season to season depending on the market

situation.

Source: own pictures
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Figure 6.9 — Traders’ warehouse

Source: own pictures

Once again, nor the trucks neither the warehouses are equipped with cold facilities so in
order to protect the products the boxes can be wrapped with a nylon film which is intended
to protect the goods from heat and sunlight.

Some sorting and picking activities can be performed at this stage mainly when the
products are going into the Israeli market, as presented in Figure 6.10. In case of
cucumbers, Israel accepts only products within a certain size range, the ones that are not
compliant with the requirements are either sold on the local market, if price allows, or
just discarded. During this task which is manually performed, 25% of the products are
rejected due to quality requirements.

For the rest, it is very difficult to set an average of food loss and waste at this stage because
there are many different variables. For sure, long waiting lines at checkpoints are one of
the main reasons why products are rejected, since the goods are left in the heat up to 3 to

4 hours and the worse period is from June to September when the temperatures are higher.
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It can happen that the full truck is not accepted and this causes the loss of the entire

quantity of goods.

Figure 6.10 — Operators picking cucumbers based on size requirements

Source: own pictures

6.8 Farmers

In the area of Tulkarem there are 400 farmers and the majority of them manage small
cultivated areas of a few dunums and composed by a few farmers, mainly family
members.

During the pilot study 15 farmers were visited, following the protocol of FAO (2016).

The sample includes farmers who differ by location, size of the cultivated area, experience

106



and final market. Interviews were mainly centred on production flow, harvesting
techniques, critical loss points and FLW management and usually took around 40 minutes
each. In this subsection, their operational process, facilities, general causes for FLW
creation will be discussed as well as a report on FLW rates.

All the visited farmers own their own greenhouses for tomatoes and cucumbers which
cannot be considered totally up-to-date as shown in Figure 6.11. Some of the greenhouses
would need to be renewed due to the presence of holes. Anyway, hygienical conditions
can be described as adequate without animals wandering around freely; still there are
insects and birds that sometimes even manage to enter into the greenhouses. None of the
visited farmers own refrigerated facilities and just few of them has some kind of
warehouse (still not refrigerated) or trucks available. All the activities are performed
manually apart from the irrigation which is anyhow not automatically regulated and is
considered one of the main causes of FLW due to its drawbacks on the products’ quality.
The only farmers that have refrigerated equipments or automated irrigation system are
funded by the international cooperation. Farmers are the weakest link in the chain, directly
suffering of any possible drawback from weather to market crisis. Almost no sale is

performed using by-contract agreements
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Figure 6.11 — Tomatoes’ greenhouse
e DR

Source: own pictures

6.9 FLW causes

In this paragraph, the results concerning the FLW causes will be presented in greater
detail. This is particularly critical for RQ2. Even if this section is not the conclusion yet,
some of the findings already answer the Research Questions that have been introduced at
the end of Section 2. In particular the Quantitative Analysis represents the quest for FLW
rates across the post-harvest stages (Research Question 1) while the Qualitative Analysis
on FLW matches the investigation for the main causes of FLW across the different stages
(Research Question 2). The extensive discussion of the findings will be done in this
section while a resume will be presented also in the final conclusions.

During the different stages of the supply chain there are different causes that can be
identified as major FLW drivers. Some of them can be common among different stages
and will be repeated indicating the peculiarities of that specific phase of the supply chain.
Given the similarity of the two products in terms of perishability, organization of the

supply chain and actors involved, operational processes and available infrastructures, the
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FLW causes, and possible solutions and suggestions as well, have been grouped.

Considering the stages identified by FAQ, i.e. Agricultural Production (1), Post-harvest

handling and storage (2), Processing and packaging (3), Distribution (4), Consumption

(5), the pilot case study has been able to highlight causes mainly in the phases of Post-

harvest handling and storage (2) and Distribution (4).

Information on causes was collected by means of questions during the survey and from

direct observation.

In post-harvest handling and storage, farmers are the main involved actors, and there is a

variety of food loss and waste sources.

Pest and diseases. The presence of insects, other pests and diseases damages the
quality of the harvested products causing either the direct spoilage or a decrease in
the selling price and consequent economic loss for the farmers.

Lack of knowledge on post-harvest treatments. Many farmers do not have enough
education on how to treat the produce after the harvesting phase. Some bad
operational practices lead to spoilage of food or the decrease in quality of the offer.
Lack of cold storage. The unavailability of cold chambers to store the products after
the harvesting is identified as one of the major causes of loss from farmers. Mainly
during summer time, huge quantities of food that have to wait in the sun and heat.
Lack of proper and up-to-date irrigation system. The absence of an adequate
irrigation system does not permit to provide the right amount of water to the seedlings.

This often causes over irrigation that leads to a bad quality of the products.

In the so-called distribution phase, there are actors as different as middlemen, wholesalers

and retailers. Two main FLW causes have been identified.
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- Lack of cold transportation and storage. The unavailability of cold trucks and
warehouses is a major cause of loss. Concerning the cold trucks, the products have to
travel long distances and/or wait for long hours at checkpoints to get into Israel.
During summertime, the problem gets worse and large amounts of food go spoilt.
Regarding cold storage, neither the wholesale market facilities not retail markets’
stalls are equipped with refrigeration system. This is a major cause of spoilage and
quality reduction

- Lack of a proper marketing system and by-contract agreements. The majority of the
sales are not based on pre-arranged contracts. Predictability on sales is lower than in
context where longer run agreements are in place; over production is more likely to

occur.

6.10 Quantification of FLW rates

The present sub-section summarizes the quantitative results as an elaboration of the data
provided by interviewed people during the on-field visit of Thinnabeh Cooperative’s
workers and wholesale and retail markets in Tulkarem. At this phase, not only results
concerning cucumbers and tomatoes will be presented, but also FLW rates emerged from
one case of peppers’ farmer. However, due to the low number of peppers’ producers in
TCFAS and the low availability of the product on the market, it was difficult to provide
reliable data for both stages. For this reason, further analysis and assessments will be done
only based on available data on cucumbers and tomatoes.

Table 6.2 presents the FLW rates both as an average, in order to provide a clearer and
more comprehensive result, and in a range which is useful to highlight some seasonal

peaks or particular situations. Apart from the reference to the different stages of the supply
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chain (again, the data are available only for the stages of Post-harvest handling and
storage and Distribution), which is crucial to discuss and compare these results to other
studies from FAO (Section 7), there is a particular focus on the different actors that
contribute to the activities and also a precise indication of the products they handle. It is
important to provide disaggregated data to let the reader understand where the final results
come from and to create a better connection with the previous description of the different
stages (sub-sections 6.5, 6.6, 6.7, 6.8). Also, notes are provided to give some explanations.
Emerging figures must be intended as an approximation and as a percentage of the input
of that specific stage.

In order to calculate the overall FLW for the two different stages it is necessary to sum
up the percentages related to different actors. The results show that at Post-harvest
handling and storage, the amount of food loss and waste is on average at 11% with
minimum and maximum peaks at 7% and 15%. Concerning the Distribution phase the
total amount is assumed again to be equal to 11% (1% from Wholesalers and 10% from
Retailers) highlighting that there are no quantifiable average results for Traders.
Accordingly, estimates are offered for the local supply chain, including FLW for local

farmers and local components of distribution.
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Table 6.2 — FLW rates along supply chains in Tulkarem

Stages Actors Products Average FLW | Min — Max [%] | Notes
intensity [%0]
Post-harvest handling Tomatoes 11 7_15 - Peak season during
and storage summer
Farmers Cucumbers 11 7-15 - No account of the
products that are left in
Peppers 8 i the fields
Distribution Wholesalers Tomatoes and 1 i
cucumbers
Difficult to set an annual
average (very low with
Tomatoes and products for local
Middlemen - - markets, while during
cucumbers
summer products for
Israeli market might get
spoiled at the borders)
Tomatoes 10 n.a—25 During summer time the
Retailers intensity of FLW reaches
Cucumbers 10 n.a— 30 its peaks

Source: own primary data and elaboration
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Unfortunately, it is hard to give an estimation in terms of tons since some of the surveyed
actors did not give precise information about production or marketed quantities and
anyhow given very different harvesting frequencies and seasonalities, information would
be not generalizable.

In order to give a hint on the magnitude of the studied issue, an estimation will be provided
for the whole Tulkarem Governorate starting from the last reliable data on Agricultural
Production 2013-°14 (Section 5; Table 5.1). In this case, the percentages of FLW will be
considered in the flow balance. For this reason, it cannot be computed as the plain sum
of FLW rates at Post-harvest handling and storage and Distribution, but FLW incidence
Is used to compute the flow that leaves the supply chain.

Calculations are presented in Table 6.3 once again only considering the two phases of

Post-harvest handling and storage and Distribution.

Table 6.3 —FLW estimates for local supply chain of tomatoes and cucumbers in

Tulkarem governorate [tons]

Agricultural | FLW at Products FLW at Total
production Post- ready for local FLW
harvest Distribution | Distribution
handling
and
storage
Cucumbers | 26,983 2,968.13 24,014.87 2,641.64 5,609.77
Tomatoes 14,020 1,542.2 12,477.8 1,372.56 2,914.76

Source: own elaboration of MoA and own primary data
Itis evident that the problem is urgent, just considering two out of five stages of the supply

chains and two crops, the results show significant amounts of food wasted and subtracted
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to human consumption. If at this we add the foregone productive uses of water, land,
energy, labour the problem gains an even greater importance.

In order to obtain estimates of FLW per capita for the two supply chains, it should be
highlighted that Tulkarem production and distribution plays a key role in the supply of
cucumbers and tomatoes to Palestinian consumers, as the share of local production out of
Palestine total shows (see Table 6.4)

The number of served Palestinian consumers is greater than the number of local
inhabitans (185,214 people as for PCBS (2017)). Table 6.4 estimates the number of
consumers of the two Tulkarem supply chains as the number of Palestinian inhabitans
multiplied by the Tulkarem production shares for the two crops, and estimates FLW per
capita accordingly. The result ranges between 7 and 9 kilograms per person per year for
each of the two products.

Overall FLW per capita in the broader region is around 200/250 kilograms per person per
year, including all the stages of the supply chain (including other stages than post-harvest
handling and distribution stages and consumption), and all the products (e.g. dairy
products, meat, other vegetables, fruit, olive oil and so on). It is not possible to validate

directly these per capita estimates, but they are not implausible.
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Table 6.4 — Estimated FLW per capita (referring to Post-harvest handling and storage and Distribution), 2017

Cucumber Tomato
Tulkarem Production, 2013-'14 [ton] 26,983 14,020
Governorate FLW of Tulkarem supply chains 2017 [ton]*® 5,610 2,915
Palestine Production, 2013-'14 [ton] 199,599 165,507
Share of Tulkarem production [%] 13,52% 8,47%
Population Mid-Year, 2016 4,816,503 4,816,03
Estimated no. consumers?é, 2016 651,124 408,003
Estimated FLW per capita, 2017 [kg/person] 8.62 7.14

Source: own elaboration of MoA, PCBS

15 Data from Table 6.3 that only refer to the stages of Post-harvest handling and storage and Distribution
16 palestinian consumers of the Tulkarem supply chains, within and outside the Governorate of Tulkarem
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Some photographic evidences of the phenomenon are provided in Figure 6.12, Figure

6.13.

Figure 6.12 — Spoilage of peppers
' W

Source: own pictures

Figure 6.13 — Spoilage of cucumbers

Source: own pictures
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6.11 Other activities

A third tool of the FAO methodology has been examined and eventually barely
approached. It consists in direct measurement of FLW on the field, following the products
all along the supply chain. A first attempt has been made with cucumbers, tomatoes and
peppers; the latter have been included in order to take into consideration also products
with a shorter shelf life.

As shown in Figures 6.13 and 6.14, some famers have been followed during their
harvesting activities in the fields but the quantity of performed cases does not allow to
provide new results.

Due to methodological reasons and the fact that the study has not been totally performed,
the suggestions and solutions’ proposals will be presented in chapter 6. Discussion and
conclusions. The original Synthesis method from FAO methodology has the objective to
draft some policy proposals which would be too ambitious given the lower-scale study

that has been performed.
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Figure 6.13 — Tomatoes’ harvest

Source: own pictures

Figure 6.14 — Cucumbers’ picking

Source: own pictures
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7. Discussion and conclusions

In this last Section, all the Research Questions introduced in Section 2 will be addressed
and answered.

Research Question 1, related to the assessment of FLW rates across the post-harvest
stages, will be addressed through the discussion of empirical findings on FLW rates and
compared with the literature review. The objective is to sketch the results obtained
through the Survey tool for the West Bank against the results available from the literature
for other countries in a close region. This is critical for a preliminary validation of the
outcome from the main empirical efforts (i.e. on-field collection and analysis of primary
data).

Research Question 2a, tackling the main causes of FLW, has been extensively addressed
in Section 5 so the related results will be just summarized again. For further details please
refer to sub-section 6.9 FLW Causes. Some proposals to tackle the current FLW causes
will be given in order to tackle Research Question 2b. This part will focus on proposing
solutions and innovations to reduce FLW based on organizational, managerial and long-
term suggestions.

Finally, the Section will also include an evaluation, based on problems, of the utilization
of FAO methodology and the formulation of a few proposals (Research Question 3a and
3b); during the development of both the Screening and Survey methods some critical
issues have been faced, so their presentation is meant to provide insights on some areas
of improvement. Methodological difficulties will be highlighted to answer Research
Question 3a, and some suggestions to enlarge the study at national level will be offered

as well, with the purpose of addressing Research Question 3b.
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7.1 Research Question 1: FLW rates and comparison with the literature

Table 7.1 represents a resume of FLW rates across the post-harvest stage of fruits and

vegetables supply chains in the West Bank and can be considered as a summary of Table

6.2.

Table 7.1 — Summary of FLW rates across the post-harvest stages [%]

Stages of the supply chain Actors Products Average FLW
intensity
Postharvest handling and | Farmers Tomatoes 11
storage Cucumbers 11
Peppers 8
Distribution Wholesalers Tomatoes and cucumbers 1
Traders Tomatoes and cucumbers -
Retailers Tomatoes 10
Cucumbers 10

Source: own primary data and elaboration

In order to compare the results of the pilot study the best option was to select a study

addressing a similar area in terms of geography, cultivated crops and economic situation.

Even though it is impossible to find a study tackling an area with exactly the same social

and political situation as Palestine, FAO (2011) also offers preliminary results for what

appears to be the best region to compare the results of the pilot study, i.e. North Africa,

West and Central Asia. This region includes: Algeria. Egypt, Irag, Israel, Jordan,

Kazakhstan, Kuwait, Kyrgyzstan, Lebanon, Lybia, Mongolia, Morocco, Oman, Saudi
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Arabia, Syria, Tajikistan, Tunisia, Turkey, Turkmenistan, Utd Arab Emirates,
Uzbekistan, Yemen. The choice was driven by the fact that this region contains Jordan
and Lebanon, which are the most similar countries in terms of cultivated crops but also
in terms of culture, culinary traditions and social behaviours. Also, this region includes
Israel which can be considered much more advanced in terms of technologies and
infrastructures but it is totally similar for what concerns agricultural products, seasonality,
geography and weather conditions.

Figure 7.1 presents on a histogram the results of the pilot study on the left and the results
of FAO (2011) for North Africa, West and Central Asia (NAWCA) on the right. This
study could not address Agricultural (pre-harvest) Production, Processing and packaging
and Consumption, because Agricultural (pre-harvest) Production and Consumption are
not the subject of FAO methodology, while there weren’t notable transformers to
interview in the Tulkarem area. This is the reason why those three columns are missing,
i.e. those values are missing and are not equal to zero.

As it easily visually emerges, the comparison is “encouraging”. The magnitude of the
values emerging from this pilot study is not tremendously different from the magnitude
of values found in the available benchmark study. In fact, the estimates of the average
FLW incidence in the West Bank were 11% and 11% for, respectively, the Post-harvest
handling and storage activities and Distribution, i.e. wholesalers plus retailers
(middlemen excluded). FAO (2011) reports 10% and 15% for the same supply chain
stages in NAWCA.. Of course, the estimates provided by this study are preliminary and
are the best approximate data, while the NAWCA data aggregate a very heterogeneous
region. However, the convergence to the same magnitude is encouraging given that great

divergence of empirical results is the rule in the FLW literature.
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Figure 7.1 — FLW rates as a percentage of the stage volume inflows [%]: West Bank vs.
NAWCA
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B Consumption
Source: own elaboration of own primary data and FAO (2011)

Note: data for Agricultural Production, Processing and packaging and Consumption are
currently missing and not equal to zero
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7.2 Research Question 2: FLW causes and management options

Table 7.2 represents a resume of the major causes of FLW in the different stages of the
supply chain studied during the Survey phase and consequently more deeply presented

and discussed in Section 6.

Table 7.2 — Summary of the main causes of FLW across the post-harvest stages

Stage of the supply chain | Main causes of FLW

Postharvest handling and Pest and diseases

storage - Lack of knowledge on post-harvest treatments
- Lack of cold storage

- Lack of proper and up-to-date irrigation systems

Distribution - Lack of cold transportation and storage
- Lack of a proper marketing system and by-

contract agreements

Source: own primary data and elaboration

As a substitute of the FAO Synthesis tool, adapted to the present pilot study, some
proposals will be given to tackle the current main FLW causes. This part represents the
answer for Research Question 2b, which aims at finding technological and organizational
innovations for the reduction of FLW in the fruits and vegetables supply chains in the
West Bank. As for the common description of the sources, also the suggestions are
grouped together for tomatoes and cucumbers.

First of all, the proposals can be divided into two main groups that are “operational and
managerial” and “long-term”. Moreover, depending on the nature of the FLW’s causes,

the operational and managerial suggestions are subdivided into: infrastructure and
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facilities, farmers’ technical capacities and services. All the following proposals are

linked with the FLW sources

7.2.1 Operational and managerial suggestions

First of all, some indications are given about the possible enhancement of infrastructure

and facilities.

Irrigation plants and devices. In order to fight the sub-efficient irrigation management
practices, the provision of tensiometers and modern pipes would allow to regulate the
amount of water for irrigation. By doing this, the vegetables will not get excessive
irrigation which causes a bad consistency and consequent difficulty to sell them on
the market.

Cooling facilities. In order to tackle the lack of proper cooling facilities it would be
necessary to provide the different players of the supply chain, depending on their role,
with the right tools. Both warehouses or portable storage chambers and refrigerated
trucks would be needed in order to grant a full and effective cold chain. This
investment is economically not feasible for farmers, so it could be useful to support
the creation of cooperatives also to facilitate a collective use of the equipment. Also,
the intervention of external donors would probably be necessary to face the
investment.

Farmers’ technical capabilities. In order to deal with the insufficient abilities of
farmers to manage natural problems, pest and diseases and post-harvest treatments,
direct training should be offered to the involved actors. It is important to ensure
impactful lectures and training sessions and workshops not only to policymakers or

ministerial employees but also to farmers. The possibility to directly attend trainings
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would allow to have a higher level of comprehension and the possibility to express

and discuss the experienced problems directly with world-class experts.

In order to solve the issue of poor marketing systems there is a set of suggestions that
may gradually help the most disadvantaged actors of the supply chain (e.g farmers) to

improve their conditions.

- Price management. This first proposal deals again with the provision of cold storage;
this would allow to drive market prices and give the producer a higher decisional
power on the selling period and price. While nowadays they are forced to accept the
proposed prices, in particular during the hot season in which the products easily get
spoilt, this solution would permit to be more flexible.

- By-contract agreements. Then it would be important to incentivise by-contract
agreements. By doing so more planning would be possible and the farmers would be
sure to get income and sell the products at a fair price.

- Supporting exports. Increasing export possibilities more market opportunities would

be open for farmers that are nowadays constrained in small local or Israeli markets.
7.2.2 Long-term suggestions

Taking inspiration from the FLW hierarchy and some of the solutions now in place in

Italy and other developed countries, there are some suggestions that may be appropriate

also for the West Bank, being aware of the fact that some adaptation have to be made.

- Development of compost facilities. This could be a winning solution to recover /
recycle FLW, saving it from landfill disposal. Also Thinnabeh Cooperative, which
already owns a compost facility, could put in place some improvements such as

creating a more effective and profitable business model. The improvements may
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include incentives for Palestinian farmers on one hand to buy local compost instead
of the Israeli one, which is cheaper but of lower quality, and on the other hand to
improve the collection system of organic waste. By putting in place some small
ameliorations, great benefits could be easily visible.

- Establishment of local Food Banks. This arrangement could redirect safe and good
losses to people in need. This solution is much more powerful if we consider the
percentage of people that are food insecure in Palestine (27%) and the fact that
refugees’ food baskets do not include fresh products. Of course, also in developed
countries with more structured logistic networks it is hard to manage food banks and
even more fresh products. This proposal would require full collaboration of many
different stakeholders, which is not easy, as already discussed during a presentation
at FAO Offices in Ramallah. Anyway, apart from very practical suggestions, the
provision of ideas that could bring big changes and challenge the current situation is
important for inspiring the design of new solutions. It should be noted that the
Palestine Food Bank has already been established as part of the “Food banking
regional network”; being aware of that, a further collaboration could lead to the

recovery of fresh products.

7.3 Research Question 3: Methodological issues and full-scale application

The present sub-section reviews the critical methodological aspects of the application of
FAO methodology based on the Screening and Survey phases of pilot study (Research
Question 3a). it will also put forward some recommendations for enlarging the study and

applying the FAO methodology at full scale (Research Question 3b).
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Concerning the Screening tool, there are critical issues both in terms of context and

methodology.

Screening context. Unfortunately the information provided on official documents are
scattered and not always coherent among them. It is hard, also after meetings with
experts, to have one common point of view to consider as reference. This may have
drawbacks on the quality of the assessment since some information may be lost during
the research process or it may happen that the evaluations are made on wrong data.
This means that in order to be able to perform a consistent and valuable national study,
it would be important to provide researchers with coherent data and reports, which
are currently missing.

Screening method. There are some unclear requests, i.e. either too specific or too
generic to be answered. In a context in which roles, responsibilities, reporting are
often not properly defined some requirements appear to be “unrealistic” and out of
context. In this direction, it might be useful to contact the local FAO team and
understand whether there is the possibility to make some adjustments and

modifications.

Some of these criticalities were the same in the Survey method, particularly owing to the

context

Survey context. Different actors within the same organization were giving different
answers on the same topic. Second, there was a lack of systematic accounts of some
performances or the difficulty to access them when interviewing farmers, wholesalers,
traders, retailers. Also, due to the variability of the agricultural production, harvesting
moments and distribution process it was sometimes hard to proceed with the

scheduled agenda and be able to perform all the programmed activities.
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7.3.1 Recommendations on study management

In order to limit the consequences of the above-mentioned criticalities, there are a few
recommendations that, if taken into consideration, may improve the future results of the
study in terms of project management.

- Planning of meetings. First of all, as far as the Screening phase is concerned, it is
necessary to plan in advance the meetings and not to overestimate the number of
things that can be done in a given timeframe. On one hand, this would permit to the
experts to get prepared and be ready with the necessary documents, on the other hand
it may happen that an interview will open new doors and enlarge the network of
contacts so be ready to further explore the context; this will require flexibility and
availability from the researcher.

- Contacts and data collection. Once this happens, it is of crucial importance to
maintain relations and be able to “politely insist” in case some data are not provided
as arranged. On the other side, not all the information collected may appear important
or in line with the study. Nevertheless, it is recommendable to make sure to collect as
much as possible even if they are not specifically required in that method. Every piece
of information may provide ideas or links for future developments. This is valid both
for the Screening and the Survey phase.

- Cross-check of data. It is important to cross-check all the collected information. This
can be done either by comparing answers from different people or by asking the same
questions in different ways. This solution can be useful to find a trade-off or evaluate

whether a respondent is reliable.
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Time window. Focusing on the Survey phase, there are some precautions to take in
order to be as much effective as possible in the available time. To begin with, this
includes the choice of the period; try to avoid the Ramadan and pick the correct
periods for the harvesting of the selected crops. Studying a specific supply chain in
the period of production allows to have a better evaluation of typical losses and the

possibility to see all the involved actors at work.

7.3.2 Recommendations on study design and resources

In order to move to a full-scale application of the FAO methodology, much greater efforts

in designing the study should be made than the present dissertation and a greater pool of

resources should be granted to the study.

Selection of supply chains. It would be important to select products with different
shelf lives and perishability that, particularly in some periods of the year, may have
major impacts in the contribution of food loss generation.

Leveraging existing networks. As emerged from previous chapters, another key factor
is the collaboration of all the involved stakeholders. Given the difficulty to reach out
for workers, leverage on existing relations and contacts in the agricultural field. The
pilot study would not have been possible without the support and willingness to
collaborate of the Thinnabeh Cooperative, so it would be better to start from a known
context and then eventually enlarge the boundaries. To this purpose it would be of
crucial importance to collaborate with cooperatives, farmers and unions that have
already participated in some of FAQO’s projects. This is due to the fact that the
agricultural sector is mostly managed on an informal basis. Full support from the real-

life actors is necessary to properly perform the study, as written accounts are limited.
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When relations are already in place the process is easier and more effective.
Practically speaking, this means easier organization of meetings and interviews, full
availability and disclosure and most important trust. In addition, the dissemination
efforts will be easily offset, if communication fails to reach the target, because
solutions will not be perceived as appropriate and valuable by the beneficiaries.

- Research team. Moreover, to move on a greater scale, as mentioned in the FAO
Methodology, a greater number of experts must be included in the study so that a
variety of aspects can be taken into account. For example, analysis of the agronomic
characteristics of production and distribution stages could accompany the mere study
of supply chains. The same holds true for a full consideration of the sociological and
political components of Palestinian farming. In particular, for the Synthesis method it
is important to have a full understanding of the different implications that some
solutions may have and consequently propose the correct suggestions.

- Common commitment. A lot of efforts must be required to the different NGOs,
ministries and UN agencies that already work in the field of food security, agricultural
capacity building and food provision in general. Without a choral commitment, there
will be no beneficial results. Only if the FLW issue is considered as a common goal,
it can be managed in a proper way.

Finally, when developing the comprehensive national study, it is necessary to adapt the

FAO methodological to the unique situation in which Palestinian agriculture unfolds.

- Available statistics. First of all, it would be necessary to have coherent and commonly
agreed data on agricultural production. In this direction, hopefully, the Agricultural

Census 2017 by the Palestinian Central Bureau of Statistics will provide the needed
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support. In order to perform an accurate study in fact, up to date and reliable data
should be available. This would allow to give priority to the right crops and areas.

- Political FLW causes. Appropriate consideration in data collection and analysis
should be given to special institutional and political features of the country. For
instance, in the West Bank, a big amount of losses is caused by long waiting times at
check points and this issue cannot be eliminated but with a change in political
relations. More in general, FLW analysis and assessment should pay attention to all
those issues that can be just partially bounded with some operational improvements

but would require much more efforts to be solved.

7.4 Research limitations and next steps

There are a variety of future steps necessary to reach a comprehensive and successful
national study on Food Loss and Waste.

First, to begin with, it is necessary to improve and further develop the Sampling method
with a more systematic approach. The lack of time and the mission period did not allow
to conclude it appropriately but it is fundamental also to provide a better Synthesis and
related proposals.

Second, the scope of pilot study should be enlarged. All the steps of the selected supply
chains must be included in the study; as already mentioned, only Post-harvest handling
and storage and Distribution have been assessed and this leaves some causes hidden and
untackled. Also, apart from tomatoes, cucumbers and an initial interest in peppers other
supply chains should be included, keeping in mind the crucial role of shelf-life and its
implications in the generation of spoilage. It would be also interesting to consider some
crops that are strongly processed to evaluate how much the Processing phase accounts in

highly transformed products.
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Third, it is crucial to always keep in mind, particularly during the development of
proposals and policies, the WEF (Water, Energy, Food) nexus and the link that food has
with other valuable resources, as already introduced during the literature review. If only
food waste is used as unit of reference, some solutions may be adopted even if they do
not represent the actual best answer in that context. This is even more critical in Palestine
where the provision of water and energy is under Israeli control and the population often
faces severe restrictions. To give an example, if a solution would require an additional
use of water that may limit or take away the amount of water required to properly run the
irrigation system, there would be no benefits in adopting this solution since it would
negatively interfere with the agricultural production. Also, if to save some surplus food
from being wasted, much more energy and water are used to recycle it than the added
value, the solution is not optimal. Of course, it is not possible to predict such situations
without performing an integrated analysis that takes into consideration all the “hidden
costs” in terms of energy and water. FAO already owns this type of analysis and would
need to adopt a wider perspective when proposing the final solutions. Also, a complete
life cycle assessment of the different proposals could be undertaken but this would require
much more time and efforts.

Finally, the scope of the study should be enlarged to other Palestinian areas in order to
include different environments and needs.

The dissertation results, even if they come from a small-scale pilot study and two specific
crops (albeit important for the local economy), open the way for a further investigation.
FLW rates are very similar to the ones of other countries from the same region. This
suggests that the magnitude of the issue could be comparable to the one of the others,

which is evidently high. Unfortunately, Palestine is not currently included neither in the
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North Africa, West and Central Asia Region nor in the Middle East North Africa (MENA)
one. For such reason, there are no specific programmes in place to tackle the issue of
Food Loss and Waste as it is nowadays in other similar countries.

However, this study puts under the spotlight the urgency of a more comprehensive study
and the necessity to include West Bank and possibly also the Gaza Strip under
international programmes and projects that may help in fighting this problem. As
presented in the Literature Review, there are on-going projects in the MENA region on
Food Insecurity, Food Loss and Waste and a specific regional strategic framework (FAO
2016b). The official inclusion of Palestine in the on-going projects would ensure a much

greater success than a stand-alone application of the FLW methodology.
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9. Appendix

A.1 — Interviews outline

POLITECNICO DI MILANO

Progetto: FLW Palestine Pilot study
Autore: Simona Bencivenni
Data: 10 April 2017

DESCRIPTION OF THE FOOD SUPPLY CHAIN

Which is the specific geographical
location?

In which months of the year? From.. to..

Which is the main product?

Which quantity?

Are there any by-products?

Which is the quantity of by-products?

Which is the duration of this stage?

What additional services do you use?

Which are the food safety and quality
controls applied to this part of the chain?

GENERAL PARAMETERS

Is there a form of inspection or control in
place, either by the sector itself or by the
authorities?

Are sanitary conditions adequate?

Are there animals wandering freely where
food products are handles or processed,
ect.?

Is personal hygiene of producers, handlers
and processors adequate?

Are food products isolated from potential
(sources of) contaminants (soil, insects,
birds, chemicals, people, etc.,..) an how?

Are food products isolated from the sun
and the rain, and how?
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Are food products cooled or pre-cooled,
adequately or not?

Are food products packaged and stored
adequately and without delay?

Are food products handled carefully to
avoid damage?

Is potable water used to wash food
products or equipment?

What are the different types of food
products available or produced?

What are the measurement and packaging
units used, and how is it measured?

How are food products transported and
does this cause any damage or other loss?

Are food products being processed
adequately?

Do you have a way to measure
surplus/loss of food? Which is the unit of
measure? Which is its value?

Is there any practice of avoiding losses by
re-using or re-working substandard
products? Redistribution?

Which people/functions are involved in
this process?

Do you have any process of donation in
place?

Does the process produce (valuable) by-
products?

Are any quality standards being applied?

What processing methods and equipment
are used?

What coping strategies are being used at
the site to control losses?

How effective are loss reduction
measures?

To what extent is the local infrastructure in
place and adequate?
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FOOD SAFETY AND QUALITY PARAMETERS - sottolineare quali sono i
problemi e le competenze richieste

STAGE OF THE FOOD | FOOD SAFETY RELATED

SUPPLY CHAIN INPUTS FOR OBSERVATION
STRUCTURE OF THE - How many stages of the
SUPPLY CHAIN FSC do you look after?

- What is the general
structure of your FSC?

- Application of GAP (Good

Agriculture Practice)

PRIMARY

PRODUCTION - Check the related records
on above

(farms, sea, etc.) - Quality of the product

- Actual product quality

- Condition of storage,
temperature, humidity

STORAGE - Hygiene, pests

- Packaging

- Length of storage

- Duration of the transport

TRANSPORTATION - Temperature

- Handling by workers

- Quality of the product
before and after

- Application of HACCP
and/or GMP

- Any private
standard/protocol in place
to ensure food safety and
quality

- Quality of water for
cleaning and for process

PROCESSING

- Quality of the product
hen arriving
RETAIL w
- Storage and cool chambers
- Stalls
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SOCIAL PARAMETERS

DIVISION OF
LABOUR

Which initiatives along the
FSC do women predominantly
do, which ones do men do?
How these activities are
related/affect women’s and
men’s roles in other
productive and domestic
activities?
Consider/document/observe
the involvement and role and
women in the different stages
of the FSC

TYPES AND
CONTROL OF
ASSETS

Consider/document/inquire about the
ownership/control of men and women

In:

How well are the FSC actors
prepared and equipped to
participate in the respective
FSC activity?

Is the equipment appropriate
and used adequately?

Under which conditions do the
FSC actors pursue their
respective activities?

Do women and men have
equal access to assets: natural
resource capital, physical
capital, human capital,
financial capital, social capital,
political capital

EMPOWERMENT

Consider/document the ability and
willingness of men and women to
make decisions and changes
regarding:

Production activities
Harvesting/postharvest
activities

How to add value to foods
How to transport products
from the farm to the market
How and where to sell
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DETAILED DESCRIPTION OF THE FSC - SOCIAL STRUCTURES

Involvement of women? Adult/girls

Involvement of men? Adult/boys

Who is mainly involved?

Organization level of FSC actors

Gender/social patterns
Observation and remarks

DETAILED DESCRIPTION OF THE FSC - ECONOMICS

Main products

Cost of operation USD/kg

Cost USD/kg of the final product

Cumulative cost USD/kg

Value USD/kg final product

Value-added/margins USD/kg

Remarks

145



A.2a — Arabic interview outline for survey

FSC stage Geograph | Months of the | Main | Quant | By- Quant | Distance/Dur | Servic | Food | Numbe | Numbe
ical year produ | ity produ | ity ation es safety | r of r of
2 sl Al location Al Heal cts (ton) | cts (ton) and male female
A01azl) From | To qualit | employ | employ
e < el | Al clalie | 4T daluallf 3 yal) Ladll |y ees ees
&8 sall i | ol il | ol < contr
P BtEN] ols Qe Qe
applie | ox deadl | (e Jleall
dby | sl &y
that
part
of the
chain
Dl
ey
48l e
33 gl
Primary
production
oY) gLy
Harvest
Alaall
Post-harvest
handling
a2 Lo dallae
Alaall
Storage
G oA
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A.2a — Arabic interview outline for survey (continued)

Transportation
Jaill

Market sales
Gomd) Clane

Agro-processing
Ao ) Cilatiall ugad

Storage

C Al

Transportation
Jai)

Wholesale
Alaally aill

Retail
3 3\ il

Source: own elaboration of FAO (2015)
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A.2b — Arabic interview outline for survey

FSC stage
313801 3 s ALl

Main

products
.n'- \
i)

Cost of
operation
NIS/kg
Aal<s
el
PECY BN

Cost NIS/kg final
product

el il Adlss
PEC S

Value
NIS/kg
final
product
G_“‘AA\ YN
el

[ JSes
PER

Average
food loss
and waste
(economic
or
physical
value)

288 Lo gia
ey
dagall)
Lalaisy)
(Rl

Remarks

s

Primary production ‘_f‘ﬁ!\ zwy)

Harvest basll

Post-harvest handling ALaall axy Lo dallas

Storage (A3l
Transportation ~ J&ill
Market sales (3 sd) Cilzaaa

Agro-processing  4xe| )l Hlatiadll jaead

Cr Al

Storage

Transportation ~ Jaill

Wholesale  4laally il

Retail 43 adll\ (3 4l

148




149



