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A B S T R A C T   A R T I C L E  I N F O  

Global experiences prove that public-private partnership strategies and build-operate-

transfer (BOT)in particular, can provide a reliable alternative funding sources, 

particularly for developing countries with budget deficits that cannot meet public 

needs. It is observed that, though many best practices were evolved, but yet a lot 

should be done to develop an integral system to that. Conclusions of previous research 

reveals that, rational flexibility from all parties will enable enforcing collaborative 

solutions to BOT risks. To adopt such strategy in Palestine, this requires accurate 
identification and consideration of general challenges and those specific to Palestine. A 

questionnaire comprising 55 challenges classified into six categories was administered 

to key actor-respondents who rated the influence of those challenges. SPSS analysis 

shows that political and legal challenges were strongest considerations. To build a 

model of best practices to BOT adoption, we recommend establishing a public 

corporation to finance BOT projects and further advise the Palestinian government to 

establish a BOT unit attached to the prime ministers’ office to manage, handle and 

develop the implementation of this such a strategy. However, such efforts may not 

succeed if restrictions enforced by the long-term belligerent Israeli occupation persists; 

these undoubtedly constitute the largest obstacle to Palestine’s development.  
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1. INTRODUCTION 

Water and energy are the most critical services to all societies. Their resource systems are tightly interconnected (Val 

et al 2020). In Palestine they have reached an alarming stage. The estimated funds required for improving water services are 

between 145and 175 million USD annually (Al-Qomsan, 2005), and are estimated to total 2,201 million USD for the period 

between 2017 and 2032 (Elmasry, 2015). The increase in both the budget deficit and the demand on services, which has 

coincided with Israeli occupation practices, exacerbates the problem. Build- Operate and Transfer (BOT) strategy, as one of 

the Private-Public Sectors Partnership (PPP) techniques has proven success in coping with such situations. To pursue that in 

Palestine, its challenges should be pinpointed and tentatively considered.   

1.1 Material and methods 

This research adopted descriptive methodology procedures based on the following study design: a seminal literature 

review was conducted to outline the study objectives and identify the challenges to BOT strategy adoption in water and 

energy projects in Palestine. To do so, the focus was on reviewing experiments in developing countries and conducting 

preliminary interviews with multiple stakeholders to gain accurate perceptions of the Palestinian context. As a result, a list 

of 55 major challenges was created, and these challenges were classified into six categories forming the data collection tool, 

i.e. the questionnaire. Data was collected from government officials and businesspeople, and an exploratory data analysis 

was conducted. The results of this analysis formed the focus of the study’s conclusions and recommendations. 

2. LITERATURE REVIEW 

Research, reports, reviews, and daily observations reveal that water and power services in Palestine are insufficient 

and of poor quality. Local and international research and reports attribute this situation to Israeli occupation practices, weak 

infrastructure, weak institutional capacity, and financial constraints (Dajani, 2014; EU Briefing, 2016; Lazzeroni et al, 2017; 
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Palestinian Water Authority, 2020; World Bank Group, 2014). Israel controls Palestinian resources and sells some of these 

services to Palestine, creating a situation that fails to satisfy citizen needs (Bompan, 2017; Human Rights Watch, 2019). 

Although this results in the lowest energy consumption in the region, the cost is greater than anywhere in the Middle East 
(Juaidi,et al 2016). The flow of those services is subject to frequent cut-offs for financial and technical reasons. Further, 

Palestinians are required to obtain licenses to drill wells (Isaac and Sabbah, 2017), an activity rarely allowed by Israel. 

Whenever political instability erupts (which is often), Palestinian infrastructure is targeted by Israeli tanks. This situation 

has led to many complexities, such as:citizens’lack of confidence (The Independent, 2019, January 21), low rates of 

customer utility payments, losses, and very high operational costs. On the other hand, the old and damaged networks also 

lead to many losses and increased operational costs. Though the collection rate is low (World Bank Group, 2014), many 

authorities use the collected funds for other municipal services (Dajani, 2014).  

This situation puts socioeconomic development at stake while the public continues to suffer (Lyambai, 2018), 

prompting the Palestinian government to find a solution to the issue. Scientific evaluation of global experiences reveals that 

(BOT) – a (PPP) strategy that implies a mutual agreement between investor and government – is best suited to deal with this 

problem (Agrawal, 2010; Adjarko et al 2018; Zhang, Zhuo, and Zhang, 2018). Under this system, an investor finances a 

facility and operates it using revenue generated for a specified period (to reimburse the cost and reasonable benefits) before 

transferring ownership to the government (Kumaraswamy and Zhang, 2001). This strategy has achieved good added value 

and has resulted in a wide range of multidimensional benefits including the following: the fulfilment of public needs 

(Hamada, 2014; Sanni and Adebiyi, 2017); reduced government indebtedness; shared risks; reduction of inflation rates 

(Toobar, 2008); and acceleration of the infrastructural development engine (Adjarko et al., 2018).This enablesthe 

government to focus on other issues. In Argentina, use of this strategy reduced water coststo public 29%, and greatly 
expanded the service to more clients within one year (Finance Department, 2010). However, BOT’s proven benefits do not 

mean that it is a risk-free strategy. Therefore, conducting a thorough analysis of factors that influence implementation is a 

prerequisite to success as it will identify challenges and enable funding partners to successfully deal with them.  

2.1 Previous Studies 

The previous research review for this study, which focused on success factors, risks, challenges, and PPP barriers, 

concluded that there is a decline of private sector investment in public projects ( Dahiya  & Gentry2020:77). The unforeseen 

circumstances and rapid changes caused serious drawbacks to BOTstrategy adoption (Arezki and Belhaj, 2019). This was 

major factor to. To understand the challenges to adopting this strategy for the Palestinian water and energy sectors, dozens 

of previous studies of varying contexts were examined. (Their major findings are categorized in the enclosures Table 

1).Dayiya& Gentry (2020) found that the decline of private PPP is referred to: functioning of public sector and political 

systems; commercial realities; and opposition to private sector involvement.Arezki and Belhaj (2019)in the other hand, 

assessed PPP in the Middle East and North Africa, pointing out that the success of these endeavours was confronted with 
unforeseen challenges and a lack of technical expertise. While Mwacapala& Sun, (2020) assured that Success requires 

particular care in design and supervision of large-scale projects.in India, Sharma & Kumar( 2020) pointed that policy 

coordination is the key to promoting equitable allocation, understanding and access to water, energy ressources, 

whileAhmad (2019) found that renewed technology was a major threat, and Lyambai (2018) stated that technical and weak 

regulatory frameworks were major challenges. 

 Yusof and Salami (2013) found that the Iranian experience failed in the procurement process, while El Sawalhi and 
Mansour (2018) stated that, political instability was a major failing factor.Two-thirds of Latin American water projects were 

implemented through PPP (The World Bank, 2014).In Argentina, implementing PPP increased the service coverage and 

reduced its cost (Attieh, 2001). Yang et al (2017) found that the success of PPP requires accurate analysis of 10 major 

factors at the initial stage. Diaz (2020) concluded that, Success requires particular care in design and supervision of large-

scale projects, that is beside associating the acknowledged risks with appropriate remedial safeguards.Saadeh et al (2019) 

summarizedthe Parameters that facilitate partnership as: developing or updating existing laws and regulations, facilitation of 

licensing procedures, and activation of the Investment Promotion Law.A critical review of BOT experiences in water and 

energy projects reveals that: (a) this strategy was adopted worldwide in both developed and developing countries; (b) parties 

involved in this strategy were satisfied despite facing challenges that varied from one country to another; (c) analysis of 

those challenges revealed that most of them occurred at the initiation stage and tended to focus on investor interests, leading 

to a conclusion that BOT is more attractive to the government than to investors; and (d) challenges in developing countries 
centred on the framework, while those in the developed countries centred on the details. In all, a lot of limitations to BOT 

are stolll not resolved. However, without addressing the concerns of all parties in general and investors in particular, BOT 

strategy will not be able to pave the way to success. Overall, the proven success of BOT led to its expansion to many other 

sectors, such as roads, railways, airports, sewage water, housing, etc.  

2.2 BOT challenges 

A deeper examination of the extant literature on BOT challenges in the water and energy sectors indicates that they 

differ in nature. Though it is important to pinpoint every challenge, some are more critical than others. This study creates a 
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unified framework of both general and detailed challenges that are classified into the following six categories: financial, 

legal, administrative, political, social, and technical. 

2.2.1 Financial challenges 

 Capital is the major concern of all parties involved with BOT. While governments suffer from deficits, businesses aim 

to increase their capital. Financial affairs encompass multiple issues, including the following: capital, costs, expenditures, 

materials supply, labour supply, equipment availability, inflation, tariffs, fiscal policies, and exchange rates(Abu Bakar et 

al., 2010). In developing countries, the major financial challenges to BOT concern limited available funding (EBRD, 2010), 

as water and energy projects require significant financing. As such, it is necessary that those involved in BOT projects 

possess strong experience in sourcing and utilising capital (Adjarko et al., 2018). Investors find it difficult to provide cash 

flows if they don't expect a reasonable return. Furthermore, estimated costs may fluctuate in an unstable environment, and 

material supplies may not flow normally (EBRD, 2010; Younos, 2005). Additionally, lengthy negotiations, professional 

services, legal and technical advisors, etc. increase bidding costs which negatively influence the ability to secure the best 

value (Askar and Gab-Allah, 2002). Investors will not be attracted to a project if the host government fails to provide 

financial guarantees to counter any concerns (Wang et al., 2000; Wibowo, 2004). This reflects on service price, which may 

result in public agitation if the tariff increases; investors fear an inability to run the project profitably (Tsiourtis, 2008), and 
exercise caution around financial risks beyond their control. On the other hand, some parties fear that BOT may negatively 

influence a government’s image and cause a decrease in the employment rate (Zhang and Abourizk, 2006). Considering the 

financial interests of all parties is a major factor for BOT success. 

2.2.2 Legal challenges 

 As with all government-run projects, BOT should be based on a specially-designed legal framework to legitimise the 

partnership. This framework should include measures for handling potential disputes, techniques to protect parties’ interests, 

and guidelines to facilitate smooth transactions (Satpathy and Das, 2007). Inadequate regulations lead to stressful and 

problematic implementation of BOT (Al-Ajarmeh, 2013). Across all BOT studies and literature, legal issues are perceived 

as the major factor in the success or failure of BOT partnerships. Researchers have also observed an imbalance in the 

available legal framework, which mostly ensures controls are in place but with little attention paid to all parties’ interests 

(Elmasry, 2015). Such conditions reduce interest in BOT engagement. In many cases, a legal framework is required to 

protect minority interests, although implementation is not easily achieved. 

2.2.3 Political challenges. 

BOT projects’ success crucially depend on a government’s proactive role in anticipating and confronting potential 

challenges (Gupta, Gupta, and Agrawal, 2013). Investors expect that a significant level of control be in place before 

accepting substantial risk, something that governments hesitate to do (Sanni and Adebiyi, 2017; The World Bank, 2016). 

This is added to the fear of political change that results in government repudiation of the commitments made by previous 

governments (Nashashibi, 2016). Some parties think that BOT projects may downgrade the status of the government (Zhang 

and Abourizk, 2006). Taha (2016) found that the political disorder imposed by the Israeli occupation is the single major 

challenge to the public construction industry in Palestine. However, analysis shows that most developing countries are 

dominated by business people with connections to political leadership, which ultimately creates unfair bias towards them 

during the bidding stage. To this end, Leitão,Sarmento, and Aleluia (2018) concluded that BOT political risks are more 

critical than others, since they may lead to the misallocation of other risks. 

2.2.4 Administrative challenges 

Managing water and energy projects is complicated since it involves multiple parties, geographical areas, and technical 

issues in changing the environment (Osei-Kyei and Chan, 2018). For instance, a poorly designed work plan will not be 

accepted by all BOT parties (Younos, 2005). On the other hand, the bidding stage requires tentative examination of the 

work plan’s extensive details (Ozdoganm and Birgonul, 2000), which may delay or even end the initiative. BOT field 

experiences indicate that institutional operators are chronically weak (Proparco’s Magazine, 2009), especially when 

businesses attempt cost reductions. Consequently, a solid administrative system is required that includes clear plans, the 

identification of goals, performance standards, professional practices, coordination mechanisms, shared values, and clearly 

defined responsibilities, (The World Bank, 2016). As such, the details of institutional arrangements are critically important. 

2.2.5 Social challenges 

This category refers to a wide range of components as dominant factors, including social entities, culture, ethics, 
ideology, traditions, norms, religious teachings, standard of living, social dynamics, and social leadership. 

Delhi,Mahalingam, and Palukuri (2012) found that building trust and relationships enhances project governability. 

Therefore, considering community issues results in gaining social acceptance, which brings BOT closer to success 

(Ameyaw et al., 2017; Ekpah, 2016). On other hand, investors protect their reputations since this will be reflected in public 

sentiment towards them. Therefore, public satisfaction, openness, and transparency become sensitive factors in BOT 
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success. Increased tariffs may lead to demonstrations, and foreign agent involvement can result in public dissatisfaction 

(Ameyaw et al., 2017). As such, the public should be permitted the opportunity to express their concerns and interests 

(Lokiec and Meerovitch, 2013) because private business involvement in public projects is itself a challenge to public 

ownership. In short, public acceptance of BOT is a major factor in the success of such strategies. 

2.2.6 Technical challenges 

Since water and energy projects possess unique features (Arezki and Belhaj, 2019; Shah, 2003), they are typically 

large-scale initiatives that require large-scale infrastructure (ACAR, 2006) and cover wide geographical areas and lengthy 

periods of time (Vaitheeswari and Nidhu, 2017; Zhang et al., 2018). Dallas (2006) classified technical challenges into risks 

involving construction, operations, and maintenance. Construction risks may involve ground conditions and materials 

procurement (Schaufelberger and Wipadapisut, 2003). Regarding operations, the technical aspects of water and energy 

projects are expected to help reduce risks and accommodate all of a facility’s operating units (Tsiourtis, 2008). This enables 

easy access to resources (Younos, 2005), while landscape (Tsiourtis, 2008) and geological features may impose additional 

concerns on such projects (Salman, et al, 2007). Taha (2016) found that most challenges to public construction projects are 

related to specification differences. Technical intermingling can require both parties to employ specialised teams to handle 

such issues (Khan, Jamil, and Sattar, 2008), which is rare in developing countries. Operating and maintenance risks may 
also involve the incorrect selection of equipment, the unavailability of spare parts, etc. It was found that using proven 

technology to manage such projects makes it easier to finance them (EBRD, 2010). Such technical features and 

requirements will necessarily increase project costs and may generate negative outcomes if not taken into consideration.A 

review of the previous studies focused on BOT challenges reveals that the challenges are both significant and strongly 

interconnected. This creates a delicate situation where the parties concerned may encounter many issues before they 

proceed. It has also been observed that the level of influence of these BOT challenges differs from one stage to another, one 

project to another, one country to another, etc. The initial stage is the most significant for facing challenges, while financial 

and legal factors remain the focus throughout the various stages for all parties concerned. Moreover, challenges specific to 

each country are viewed as the most dominant.The research problem to this study intends to highlight the challenges that 

face BOT adoption. It will categorize such challenges and highlight the level of concern thae parties pay to each of them. 

Such identification is sought to look into details of those challenges as well as putting them in categories that help in better 
understanding with reference to water and energy projects in Palestine. However, benefiting from previous research, 

literature, and experience, this study projected 55 possible challenges to adopting the BOT strategy in Palestinian water and 

energy projects and grouped these challenges into six categories. Identifying the level of influence of each challenge is 

necessary to enhance the possibility of success when adopting the BOT strategy for these projects. Therefore, the study 

question is focused on pinpointing the challenges that confront BOT strategy adoption in the Palestinian water and energy 

sectors.  

3. METHODOLOGY 

3.1 Study questions 

This study was designed to answer a central question: what are the major challenges to BOT strategy adoption in the 

Palestinian water and energy sectors? The process of examining this question identifies the various categories of challenges 

and highlights the most critical. It also aims to explore what can be done to ensure the successful adoption of the BOT 

strategy. 

3.2 Study objectives 

This study aims to contribute to understanding the crucial challenges and risks to BOT adoption, as perceived by its 

major stakeholders. The study objectives include: 

• To generate a stakeholder assessment of the challenges facing BOT strategy adoption in the water and energy 

sectors in Palestine, providing valuable understanding of the risks involved. 

• To present the views of technical experts based on a survey of literature on BOT adoption challenges. 

• To create an overview of global BOT experiences to enable the construction of a relevant framework for its 

adoption.  

• To suggest measures to enable the smooth adoption of the BOT strategy in Palestine. 

• Meeting these study objectives will benefit all stakeholders as discussed below.  

3.3 Significance of the Study  

This study presents a novel contribution to the extant literature on BOT and enables developingpolicy guidelines and a 

best practices model to its adoption. In addition, the study findings provide an in-depth insight into challenges to this 

strategy and suggest remedial measures to handle those challenges. It will also assist stakeholders in developing a better 

understanding of their rights and obligations regarding this strategy. This providesa balanced thought to help addressing 

their concerns. Consequently, it will enable the government encounter its financial problemswhile allowing investors the 
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opportunity to generate profits. The importance of this study is also reflected in the proven success of the BOT strategy 

worldwide since the identification of challenges helps policy-makers to develop relevant models and best practices for its 

successful adoption. This ultimately fulfils the public needs, and to meet budget deficits via private sector participation. 
Besides making the best use of BOT to improve services to the public, this study will enhance public awareness of how 

private sector collaboration may contribute to nation building. The results of this study may also provide an example to 

follow, and its conclusions and recommendations can enhance the mutual understanding of all parties’ concerns and help 

healing the tension in their minds. Such contribution will enable collaborative efforts to rationally manage BOT affairs. In 

all, this will boost the fulfilment and continuity of service provision to the public, besides energising the economic cycle in 

Palestine. Furthermore, this work offers a sound contribution to the growth of a Palestinian literature in the context of BOT 

adoption in water and energy projects. The results of this study also provide a guide to building a system that can 

accommodate the practical details of BOT strategy adoption. In addition, this research may also be referred to in education 

and training, which will enrich awareness of the topic. 

3.4 Study population and sample 

A survey of primary data sources revealed that government officers in national water and energy departments, as well 

as prominent businesspeople, have direct concerns, knowledge, and thoughts about adopting BOT strategy in water and 
energy projects. The total study population of 668 comprised 208 government officers and 460 businesspeople. The targeted 

sample was reduced to 438 and included all government officials (208), and 50% of the businesspeople (230 of the single 

numbers that appeared in the businesspeople list; when one was missing, the next replaced it). From this number, 376 

people returned valid responses and formed the final study sample.The demographic features of sample respondents were 

the following: 48.1% government officers, 51.9% businesspeople, 77.9% male, and 22.1% female (businesswomen 

comprised only 2.1%). The mean age of the sample was 42.1 years, and the mean years of experience were 11.9 years. Most 

respondents were university degree holders; 61.7% specialised in human sciences, while 38.3% specialised in pure sciences. 

3.5 Study tool 

Based on a thorough literature review, and preliminary interviews with experts, academics, and businesspeople, a 

questionnaire was designed as the primary data collection tool for this study. This not only helped in finalising the study 

questions and objectives, and identifying related sources of data, but also resulted in identifying challenges confronting 
BOT projects in the Palestinian water and energy sectors. This formed the basis for the preliminary questionnaire, which 

was sent to five academic specialists, five businesspeople, and five other practitioners for validation. Based on their 

comments, some items were deleted, and others were combined, reworded, or added, so that the final list included 55 

challenges. Through this process, a clear and validated questionnaire was developed. The questionnaire consisted of three 

parts: a letter directed to respondents that introduced the study and requested cooperation; a section for respondents’ 

biographical details; and the core, which included the 55 challenges grouped into six categories. These categories were: 11 

legal, 15 administrative, 11 financial, 5 social, 7 political, and 6 technical. Respondents were directed to rank the level of 

influence of each challenge on a five-point scale (5 = very strong, 4 = strong, 3 = moderate, 2 = weak, 1 = very weak).  

The researchers distributed the questionnaire to the targeted sample of 438 participants. The number of returned and 

completed valid questionnaires was 376, composed of 181 government officials and 195 businesspeople. Seven government 

officials and 25 businesspeople did not respond, and the remainder of the questionnaires were invalid. The valid returned 

questionnaires represented 56.3% of the study population (87% of the government officials and 42.4% of the 

businesspeople). Questionnaire reliability was tested using Cronbach’s alpha. Results revealed a value of 0.803, and all 

categories were above 0.70. Since the study tool displayed an acceptable level of consistency, it can be considered reliable 

(Sekaran and Roger Bougie, 2013). 

4. DATA ANALYSIS 

SPSS V.22 software was used to transform the sample responses into integral and aggregated outputs. After coding the 
questionnaire items, the responses were entered in the system. The statistical results were expressed as descriptive analysis: 

arithmetical means, standard deviations, correlation measures, counts, percentages, and regression analysis. The statistical 

figures were analysed theoretically by applying the knowledge and expertise acquired in the research design stage. 

5. STUDY RESULTS 

Literature shows that the BOT strategy has been widely adopted in the water and energy sectors to offer strategic 

services to the public and to support national economic development. A survey of the challenges facing BOT globally 

reveals that they are tremendous and appear at all stages of BOT adoption. The majority of studies surveyed focused on 

challenges, which tend to reflect the country context, besides the financial and legal challenges. Those studies helped to 

identify and categorise 55 projected challenges to BOT in the Palestinian water and energy sectors.The study sample 

responses rated the level of influence of the 55 projected challenges in the form of arithmetical means as displayed in Table. 
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5.1 Level of influence of overall challenges 

The study sample rated the level of influence of overall challenges as strong in all categories (mean = 3.82) as 

presented in Table 3. Regression analysis revealed that financial-political challenges had the strongest level of influence, 
while legal and administrative challenges had the lowest. Further analysis showed that some challenges from various 

categories reported the strongest influence, as discussed below. (enclosed is detailed results of each category of challenges 

are presented in Tables 4 through 10). 

5.2 Political challenges 

This study identified seven political challenges to BOT strategy adoption in the Palestinian water and energy sectors. 

(The SPSS results of the challenge ratings are provided in enclosure Table 4.)Political challenges indicated the strongest 

mean level of influence among all categories. In particular, strict Israeli control and Israeli dominance and restrictions on 

Palestinian use of their infrastructure and natural resources were rated as ‘very strong’. These two challenges were among 

the top five strongest challenges. The ratings of both government officials and businesspeople were almost identical; they 

rated the subsequent governments may deny the obligations of the previous government as having a moderate level of 

influence with the lowest rating. This reveals that businesspeople acknowledge government officials’ fears and consider 

them to be reasonable, which agrees with the findings of Adjarko et al. (2018), El Sawalhi and Mansour (2018), and 

Shamleh (2013). 

5.3 Administrative challenges 

Fifteen administrative challenges to BOT strategy adoption in the Palestinian water and energy sectors were identified. 

(The ratings of the influence of those challenges are provided in Table 5). All administrative challenges were observed to 

have a strong level of influence with a mean of 3.81. The most influential challenges were poor coordination mechanisms 

between the government and investors and lack or absence of awareness of partnership procedures. However, lack or 

weakness of timeframe was rated as having the lowest level of influence in this category. The average mean of government 

officials’ ratings of administrative challenges was 3.86, indicating a strong level of influence. In their view, the two 

strongest ofthese challenges were poor coordination mechanisms between the government and investor and government can 

claim the sole right to decide. On the other hand, the average mean of business people’s ratings was 3.76. In their view, the  

strongest influencing challenges inthis category were weak plans for implementing the partnership and unclear BOT 
projects ownership transfer procedures. The ratings of both groups of respondents were very similar, but the groups 

disagreed on the order of the rankings for these challenges. The government officials’ ranking revealed their concern 

regarding their role and status, while the businesspeople were concerned about possible differences once partnership was 

achieved. Such differences in focus are considered to be variant interests and priorities, where each party ultimately focuses 

on its own interests. These results agree with the conclusions of Lyambai (2018), Adjarko et al. (2018), and Arezki and 

Belhaj (2019). 

5.4 Legal Challenges 

The questionnaire identified 11 legal challenges to BOT strategy adoption in the Palestinian water and energy sectors. 

(Responses rating the level of influence of those challenges are provided in Table 6). Legal challenges were revealed to 

have a strong level of influence with an average mean of 3.81. The absence of the role of thePalestinian Legislative Council 

in passing laws for BOT adoption indicated a very strong level of influence, while the other 10 challenges were scored as 

having a strong level of influence. The least influential among the legal challenges was unclear items in the contract 
between the government and investors. The government officials rated the influence of legal challenges as strong with a 

mean of 3.79, while the mean for businesspeople was 3.86. The ranking of the level of influence of legal challenges by both 

parties was close and agreed with the findings of Elmasry (2015) and Ahmad (2019). Literature on BOT reveals that the 

absence of proper legal frameworks results in negative consequences, such as conflicts and the waste of resources (Al-

Ajarmeh, 2013).  

5.5 Financial Challenges 

The questionnaire identified 11 financial challenges to BOT strategy adoption in the Palestinian water and energy 

sectors. (The SPSS results of sample responses rating those challenges are provided in Table 7). All financial challenges 

were revealed to have a strong level of influence. The strongest challenges in this category were: some parties are not 

convinced that BOT strategy leads to considerable cost reduction and the unsatisfactory government guarantees to pay its 

financial obligations. Analysis showed that those challenges emerged due to the political disorder caused by Israel’s long-
term belligerent occupation of Palestine. The responses of government officials and businesspeople show that both groups 

agreed on the level of influence of those challenges in almost the same order. These results indicate that government 

officials acknowledge the fears of businesspeople and consider them reasonable, which agrees with the findings of De 

Marco and Mangano (2017), Ameyaw et al. (2017), Khalifa (2009), and Al-Azemi and Bhamra (2018). 
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5.6 Social challenges 

This study identified five social challenges to BOT strategy adoption in the Palestinian water and energy sectors. (The 

SPSS results of the responses rating these challenges are provided in Table 8).All social challenges were rated as having a 
strong level of influence with an average mean of 3.78. The strongest among them was the absence or weak guarantees 

regarding public misuse of BOT facilities. Such circumstances make investors hesitant to become involved in BOT, and 

when they do, they remain anxious about their assets. However, both government officials and businesspeople agree on the 

rating and order of these challenges. This result agrees with the conclusions of Mullins and Zorn (1999) and Osei-Kyei and 

Chan (2018). 

5.7 Technical challenges 

This study identified six technical challenges to BOT strategy adoption in the Palestinian water and energy sectors. 

(The SPSS results of responses rating these challenges are provided in Table 9).All technical challenges indicated a strong 

level of influence. The strongest among them was the absence of standards governing the expected performance 

specifications. Government officials rated lack or weakness of feasibility studies related to BOT projects as the strongest of 

thetechnical challenges, while businesspeople rated the absence of standards governing the expected performance 

specifications as the strongest. Both parties agreed that the absence of standards governing the expected performance 
specifications was the strongest technical challenge. The literature shows that without such standards, each party claims the 

right to understand project specifications on its own terms. This may lead to conflicts and misunderstandings which increase 

the functional costs. These results agree with the conclusions of Eventia (2017) and Sharaffudin and Al-Mutairi (2015). 

5.8 Strongest challenges 

The study sample ratings of the overall challenges to BOT adoption in the Palestinian water and energy sectors reveal 

the strongest challenges to this strategy as detailed in Table 10.Political challenges appear to be the most dominant factors 

in implementing the BOT strategy in the Palestinian water and energy sectors. Financial and legal challenges ultimately 

emerge from political influence. Statistical results show that government officials and businesspeople agreed on four of the 

strongest challenges. However, government officials perceived the absence of the role of the Palestinian Legislative Council 

in drafting BOT laws as the strongest challenge, while businesspeople perceived some parties are not convinced that BOT 

strategy leads to cost reduction as the strongest. Thus, the Israeli occupation and its practices pose the central challenges. 
The conclusions of this research agree with those of other Palestinian studies, such as Elmasry (2015), Shamleh (2013), and 

Al-Qomsan (2005), revealing that the major challenge to development in Palestine is the Israeli occupation.In response to 

the question ‘Do you support the adoption of the BOT strategy in the water and energy sectors in Palestine despite its 

perceived challenges?’, 85.4% of the study sample answered positively, revealing the level of support for such a strategy in 

this region. 

5.9 Statistical significance 

The study examined if there are any statistically significant differences (α => 0.05) in rating the challenges to BOT 

strategy adoption in the Palestinian water and energy sectors that are attributable to biographical variables (gender, age, 

institutional reference, function, experience, qualification, and specialisation). The t-Test was utilised to determine if such 

differences were due to gender and specialisation. The results are presented in Table 11, and show that there are statistically 

significant differences at the level of significance (α = 0.05) attributable to gender. The difference was based on the total 

number of government employees with reference to legal, administrative, and technical categories.The one-way ANOVA 
test was implemented to determine if differences exist based on age, years of experience, function, and academic 

qualifications. As shown in Table 12, the results revealed no statistically significant differences at the level of α => 0.05  

regarding the challenges of adopting the BOT strategy in the Palestinian water and energy sectors, except for years of 

experience. The significance was examined using the LSD differences test. Results show that differences favour 

government officials with moreyears of experience. 

6. CONCLUSIONS 

Governments of developing countries suffer from aggressive financial deficits which result in their inability to finance 

infrastructure initiation for primary services. PPP was one of the techniques used to face such situations, and the literature 

reveals that BOT was one of the welcomed approaches of such partnerships. Based on extant research and experience, BOT 

has obvious positive advantages, but there are some real risks attached. Therefore, conducting a tentative study to identify 

those risks and challenges was inevitable. The identification of specific challenges provides a deep understanding of what 
should be done to ensure the successful adoption of this strategy. Previous studies show that challenges may appear at any 

stage (preparation, design, construction, operation, or transfer), just as they may belong to any of the parties concerned, 

though most challenges seem to appear at the initiation stage. It is also clear that besides the challenges based on country 

context, legal and financial challenges are the most dominant issues. Previous studies have mostly focused on certain 
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categories of challenges rather than adopting a comprehensive perspective. It is observed that, though many best practices 

were suggested by many researchers, but yet a lot is needed to develop an integral system to govern BOT adoption. 

This study was thoroughly comprehensive and identified 55 challenges to BOT strategy adoption in Palestinian water 

and energy projects. These challenges were classified into six categories: political, financial, legal, administrative, technical, 

and social. The overall results revealed that financial and political challenges had the strongest influence. Analysis shows 

that political instability leads to a wide range of financial and other risks. For instance, currency exchange rates drop when 

political problems emerge, which negatively influences the validity of a government’s financial guarantees. It is obvious 

that political challenges are the most critical issue facing BOT strategy implementation in Palestine. The findings of this 

study agree with previous studies’ findings that the Israeli occupation is the major barrier to development in Palestine 
(Saadeh et al 2019, Al-Qosman, 2005; Elmasry, 2015; El-Sawalhi and Mansour, 2018; Shamleh, 2013). The current study 

illustrated that dominance of the occupation and the absence of legislative framework are the most sensitive challenges to 

adopting the BOT strategy in the Palestinian water and energy sectors. Fifty-one challenges reported a strong level of 

influence, while only one challenge was scored as moderate. Both categories of respondents (government officials and 

businesspeople) mostly agreed on the influence ranking of those challenges and only differed in their perception of the 

influence of administrative challenges; while businesspeople focused on benefits and rights, government officials focused 

on process challenges. Both parties acknowledged the pains and fears of the other, and such conviction should pavethe way 

for sincere efforts to deal with challenges. A critical look at those challenges indicates that they are reasonable, logical, and 

understandable. Despite the perceived challenges, 85.4% of the study sample was in favour of implementing the BOT 

strategy in the Palestinian water and energy sectors. It is expected that the ranking of those challenges will differ when the 

strategy is implemented.  

6.1 Implications 

Challenges to BOT adoption in the water and energy sectors in Palestine have been well-identified, and must be 

handled through a meticulously planned system. Such a system must include clear laws, regulations, policies, procedures, 

specifications, standards, norms, conflict resolution, and coordination mechanisms. to of both parties. Rational flexibility 

from those parties will address their concerns and enable enforcing collaborative solutions to the success of BOT adoption. 

It has also been suggested that two institutions should be created: a public corporation to finance BOT projects and a 

national BOT unit attached to the prime minister's office. Professional ad-hoc committees can be associated with these 

institutions to ensure coherence and clarity. All parties should be aware of all projected challenges before starting. It is 

necessary to study international BOT experiences, and to organise conferences and workshops to produce a balanced 

understanding and mutual trust between all parties concerned. Taking these steps will develop a sense of ownership that 

encourages all parties to work better together in recognition of the validity of their respective reservations. However, this 

approach alone will not succeed unless the occupation barriers are addressed and removed.The outcomes of this research are 
applicable to implementing the BOT strategy in other countries with a focus on their specific contexts. Further research is 

needed to complement this work, such as strategic interventions to cope with the challenges identified, futurism studies, and 

system models for BOT implementation. It is highly recommended that this study be repeated during the life cycle of BOT 

strategy implementation. These studies will help to professionalise BOT and develop a best practices model for its 

successful implementation, not only in the water and energy sectors, but in others as well. 

6.2 Limitations and future direction of research 

One major limitation of this study is the focus on the water and energy sectors. However, though the findings can be 

applied to other sectors through additional considerations,it is suggested, not only in Palestine, but also in other developing 

countries with similar conditions. Even though, it is suggested to cover the other service sectors and address the minor areas 

of challenges. This will enable evolving better policies and frameworks to BOT adoption.  
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Table 1.     Main findings of literature on BOT strategy 
Researcher and Year Findings: BOT adoption’s major challenges/risks/success factors 

Dahiya & Gentry 2020 The reasons for decline in international private investment in public projects are: (i) the way public 
sector is functioning (ii) political systems; (iii) commercial realities; and (iv) opposition to private 
sector involvement. 

Diaz, 2020 Success requires particular care in design and supervision of large-scale projects. Acknowledged risks 
of external shocks must be associated with appropriate remedial safeguards to all parties concerned. 

Mwacapala& Sun, 2020 The required factors to succeed are: firm guideline, management system, framework, strategies and 
guidelines reflecting regulatory and legal aspects for implementation. 

Sharma & Kumar 2020 Policy coordination’ among all the actors is the key to promoting equitable allocation and access to 
water, energy and food. Effective stakeholder participation in governance is ensured when power 
asymmetries, interdependencies and rights are accounted for in procedural justice. 

Saadeh et al 2019 Parameters that facilitate partnership are: developing or updating existing laws and regulations, 

facilitation of licensing procedures, and activation of the Investment Promotion Law. 

Arezki and Belhaj, 2019 Major challenges were related to unforeseen circumstances and technological changes. 

Ahmad, 2019 Major challenges involved technology, policy, and regulatory factors. 

Adjarko et al., 2018 Major challenges include changing laws, corruption, approval delays, credibility, and implied financial 
risks. 

Osei-kyei and Chan, 2018 Success is based on user satisfaction, quick delivery of services offered, and response to needs. 
Lyambai, 2018 Success requires adjusting financial markets and the regulatory environment, besides relative capacity 

building programs. 
Marson and Maggi, 2018 Challenges are related to incentives and policy implications. 
Zayyanu and Johar, 2017 Major success factors were related to the ability to perform systematic evaluations due to the 

multifarious nature of this partnership. 
Ameyaw, Chan, and Owusu-
Manu, 2017  

Two lists for successes: sector factors (political commitment, fiscal capacity) and project factors (well-
designed contract, profitability). 

Eventia, 2017 Challenges include contract formation, transparency, risk management, and the principle of 
proportionality. 

Taha, 2016 Major challenges were related to Israeli restrictions, technical specifications, delays in payments, and 

ways to maximise resource utilisation. 
Elmasry, 2015 Challenges include lack of readiness, political instability, and weak legal structure. 
Ekpah, 2016 Critical challenges include delay in payments, choosing lowest bidders, and employing unqualified 

staff. 
Sharaffudin and Al-Mutairi, 
2015 

Success factors include political stability and prioritising good project identification, social 
responsibility, and public safety. 

Al-Azemi and Bhamra, 2018 Financial and country risks scored highest. 
El Sawalhi and Mansour, 2018 Major challenges were mostly factors related to political and legal constraints. The study suggested a 

framework that protects party rights. 
Yusof and Salami, 2013 Success factors include apt project identification, political stability, favourable legislation, and well-

organised and committed public agency. 
Gupta et al., 2013  BOT failure was attributed to serious legal issues, public opposition, political instability, and 

environmental problems. 
Sohab, 2013 Success is based on contract ability to lift economic burdens and a sound legal framework. 
Al-Ajarmeh, 2013 Challenges include the absence of a legal framework to regulate contracts. 
De Marco and Mangano, 2017 Challenges include uncertainty, equity financing, inflation, investment size, scrupulous risk analysis, 

and the solidity of the vehicle company. 
Salam, 2010 Challenges include risks related to technical specifications, availability of resources, delays, currency 

exchange rates, changing regulations, and non-compliance with obligations. 
Khalifa, 2009 Financial success factors include cost/revenue analysis, use of the payback period, and net present 

value. 
Toobar, 2008 Challenges include non-acceptance of bid, construction and completion risks, feasibility risks, 

extended timeframes, and operational, political, transfer, and legal risks. 
Abu El-Ola, 2007 Challenges include risks arising from events controlled by the parties concerned, political situation, 

construction, operations, exchange rate, and other financial risks. 
Wang, Tiong, Ting, and 
Ashley, 2000 

Success factors include stable social-political environment and a capable host government. 

Elisabetta, 2007 Challenges include planning risks, poor specification, design risks, construction risks, changing needs, 
scheduling, operational procedures risks, legislative risks, and financial and residual value risks. 

Zhang and Abu Rizk., 2006 Challenges include public sector problems (inexperienced government and lack of understanding) and 
people still preferring traditional procurement routes. 
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Shah, 2003 Challenges include lack of awareness and the absence of an independent regulatory body. 
Torres and Pina, 2001 Success requires developing accounting standards and establishing regulatory bodies to prevent 

monopolies. 
Mullins and Zorn, 1999 The major success factor is related to close cooperation between citizens and BOT authorities. 

 

Table 2.      Arithmetical means revealing the influence level of challenges. 
Arithmetical mean 1- >1.8 1.8- >2.6 2.6- >3.4 3.4- >4.2 4.2-5 

Level of influence very weak weak moderate strong very strong 

 

Table 3.      The influence level of all categories of challenges: Means, standard deviations, and regression analysis. 

Level of influence Regression R2 Mean St. Dev. Category 

Strong .738 3.97 0.65 Political challenges 

Strong .594 3.86 0.54 Administrative challenges 

Strong .542 3.81 0.67 Legal challenges 

Strong .808 3.78 0.55 Financial challenges 

Strong .638 3.78 0.59 Social challenges 

Strong .636 3.70 0.6 Technical challenges 

Strong  3.82 0.59 Overall 

 
Table 4.      The level of influence of political challenges: Means and standard deviations. 

Table 5.      The level of influence of administrative challenges: Means and standard deviations. 

Influence Mean 
St. 

Dev. 
Challenges 

Strong 3.93 0.85 Poor coordination mechanisms between the government and investors 

Strong 3.93 0.83 Lack or absence of awareness of partnership procedures 

Strong 3.92 0.86 Government lacking vision for BOT projects 

Strong 3.91 0.85 Unclear of BOT projects ownership transfer procedures 

Strong 3.90 1.96 Unclear time limitations for transferring ownership of BOT projects to the government 

Strong 3.89 0.85 Difficulty of predicting the challenges entailed in BOT contracts 

Strong 3.88 0.855 Weak plans for implementing the partnership 

Strong 3.87 0.875 Absence or weakness of a mutual strategic vision 

Strong 3.83 0.855 Limited number of investors able to implement BOT projects 

Strong 3.81 0.88 The government claims the sole right to decide 

 

 
 

Influence Mean St. Dev Challenges 

Very strong 4.30 0.815 Strict Israeli control 

Very strong 4.20 0.825 Israeli dominance and resulting restrictions on Palestinian infrastructure and natural resources 

Strong 4.11 0.835 Intervention of political parties in the implementation of BOT projects 

Strong 3.87 0.77 International regulations imposed on banking transactions 

Strong 3.85 2.4 Israeli occupation military orders, practices, and policies 

Strong 3.67 0.885 Government imposes more limitations while implementing the partnership contract 

Moderate 3.39 1.11 Subsequent governments can deny the obligations of the previous government 
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Table 6.      The level of influence of legal challenges: Means and standard deviations. 
Influence Mean St. 

Dev 
Challenges 

Very 
strong 

4.24 
0.80 

The absence of the role of the Palestinian Legislative Council in passing laws for BOT adoption 

Strong 3.99 
0.91 

Absence or weakness ofthe regulations and principles that govern implementation 

Strong 3.88 
0.95 

Existing legislation does not provide a fair opportunity to encourage investment in BOT 

Strong 3.86 
0.95 

Lack of systems to operate BOT projects 

Strong 3.83 
1.05 

Absence or weakness of laws governing partnerships in Palestine 

Strong 3.82 
0.97 

Weak frames of reference for resolving disputes that may arise 

Strong 3.76 
0.99 

Weak mechanisms for the selection of the most suitable bidders 

Strong 3.72 
1.0 

Unclear contracting between the government and investors 

Strong 3.68 
0.93 

Unclear authorities, obligations, and rights of both parties 

Strong 3.66 
1.01 

Some legislation repels investment in infrastructure projects 

Strong 3.55 
0.94 

Unclear items of the contract between the government and investors 

Strong 3.81 
0.67 

Average 

 

Table 7.      The level of influence of financial challenges: Means and standard deviations. 

Influence Mean St. dev Challenges 

Strong 4.12 2.285 Some parties are not convinced that BOT leads to considerable cost reduction 

Strong 3.99 0.815 Unsatisfactory financial guarantees given by the government 

Strong 3.95 0.835 Possible negative impact of foreign investor 

Strong 3.90 0.72 Government does not provide adequate guarantees to pay its dues 

Strong 3.80 0.83 Inability of the government to compensate investorsfor additional emergency costs 

Strong 3.77 0.86 Weakness in ability of the government to evaluate completed projects 

Strong 3.74 1.605 Large financial requirements to implement BOT projects 

Strong 3.64 1.355 Weak guarantees provided by the government to investors 

Strong 3.58 1.015 Banking policies related to transfers, lending, exchange, etc. 

Strong 3.55 1.015 Unclear or weak pricing of services and spending policies. 

Strong 3.51 1.01 Financial risks facing investors (currency rate, interest rate, inflation). 

Strong 3.78 0.545 Overall 

 

Table 8.      The level of influence of social challenges: Means and standard deviations. 

Influence Mean St. Dev. Challenge 

Strong 4.00 0.96 Absence of or weak guarantees regarding public misuse of BOT facilities 

Strong 3.80 0.98 Prevailing public culture does not drive towards the profitability of the private sector 

Strong 3.75 0.885 Low investor confidence in government and societal intentions 

Strong 3.73 0.775 Investor associations and their references 

Strong 3.62 0.94 Low public confidence in investors’ intentions 

Strong 3.78 0.595 Average 
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Table 9.      The level of influence of technical challenges: Means and standard deviations. 

Influence Mean St. Dev Challenge 

Strong 3.84 0.995 The absence of standards governing expected performance specifications 

Strong 3.81 0.96 Lack or weakness of feasibility studies related to BOT projects 

Strong 3.75 0.96 Lack of government experience in BOT project management 

Strong 3.75 0.825 Parties do not possess sufficient technical awareness regarding BOT 

Strong 3.61 0.915 Inefficient use of BOT project resources 

Strong 3.48 1.035 Lack of experience and expected differences between contractor and investors 

Strong 3.70 0.6 Average 

 
Table 10.      Challenges with the highest level of influence. 

Table 11.      The t-test for gender and specialisation 
 GovernmentOfficials Businesspeople Overall 

Gender .032 .312 - 
Specialisation - - .804 

 

Table 12.      The one-way ANOVA test for age, experience, function, and academic qualifications variables 

Variable Age Years of Experience Function Institution Academic qualifications 

Significance .494 .000 .571 .436 .357 

 

 

 

 

 

 

 

Level of influence Category Mean Challenges 

Very strong Political 4.30 Strict Israeli control 

Very strong legal 4.24 The absence of the role of the Palestinian Legislative Council in passing laws for BOT 

Very strong Political 4.20 
Israeli dominance and restrictions on the use of the Palestinian infrastructure and natural 
resources 

Strong Financial 4.12 Some Parties are not convinced that BOT leads to considerable cost reduction 

Strong Political 4.11 The intervention of political parties in the implementation of BOT projects 


