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Public-private partnerships in the water sector: A review 

 

 

Abstract 

Public-private partnerships (PPPs) offer possible solutions for governments 

seeking to achieve better value for money and fund the investments needed to 

provide infrastructure and manage public services. Water-sector projects demand 

extensive, up-front and sunk investments, and inefficiency levels are often 

significant. This study conducted a systematic review of previous research on 

water sector PPP projects. The research design is innovative in that it relied on a 

hybrid methodology combining systematic quantitative, semantic network and 

narrative analyses. The literature review protocol applied found 122 relevant 

studies published in top journals. Five key topics within water-related PPP studies 

were identified: risk management, PPP contractual arrangements, financing and 

tariffs, infrastructure, and governance. The most important topic is risk 

management, within which individual scholars’ contributions were tracked. 

However, a consensus has not been reached about the best risk matrix for 

improving PPP contracts in the water sector. 

 
Keywords: Public-private partnership Systematic literature review Water sector 
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1. Introduction 

 

The Sustainable Development Goal (SDG) 6 defines the targets that ensure the 

availability and sustainable management of water and sani- tation services for all 

until 2030. In 2017 water services reached nearly 70% of the world population 

whereas sanitation covering 45% (JMP, 2020). Access to water and sanitation 

services is a core issue that pre- sents major social, economic and environmental 

challenges, as well as an essential component of human development (Tortajada, 

2014). 

Moreover, urban water utilities are often inadequately managed, and many 

customers’ quality of life is diminished due to inadequate or even non-existent 

services (Vedachalam et al., 2016). Massive investments are required to overcome 

the status quo, and the private sector can play a decisive role here through public-

private partnership (PPP) projects. 

A PPP arrangement is a type of strategic alliance characterised by long-term 

contracts between public and private partners, where the private partner usually 

designs, finances, builds and operates the infrastructure or the service (Yescombe, 

2007). PPP arrangements for large and complex infrastructure projects combine 

competitive tendering and negotiation processes to improve efficiency and monitor 

and allocate risks between the public and private sectors (Yu et al., 2018). 

Over the last two decades, the literature on PPP projects has been growing due to 

the number of published articles, including a variety of research methods and 

topics (Cui et al., 2018). Governments need to secure reliable water infrastructure 

but often lack the internal capacity to achieve this goal, increasing the 

attractiveness of PPP arrangements in the water sector. This sector’s demands also 

require intensive, up-front and sunk investments and inefficiency levels are often 

significant, making PPP projects a viable, fitting option (Marques and Berg, 

2011a; 2011b). This type of strategic alliance has emerged as an attractive solution 

to achieve these objectives, especially in developing countries (Idelovitch and 

Ringskog, 1995). 

Asymmetrical information – including moral hazard and incomplete contracts – is 
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a natural concern addressed by the literature over the years (Fang et al., 2009; 

Fernandez et al., 2018; Hajjej et al., 2017; Owusu-- Manu et al., 2018; Vinogradov 

and Shadrina, 2018). Public versus private ownership brings up a further important 

issue of residual control rights. These legal features can be crucial to the lack and 

poor delivery of contracted services or infrastructure (Hart, 2017). 

Contract terms may include the design, construction, maintenance and operation 

of public infrastructure by private-sector parties (Yescombe, 2007). Overall, a PPP 

can be categorised into one of three groups. The first is based on the assets 

involved, namely, projects involving building (i.e., greenfield) or rehabilitating 

and upgrading (i.e., brownfield) infrastructure. The second group is centred on the 

re- sponsibilities allocated to private parties with regard to design, construction or 

rehabilitation, finance, maintenance and operation. The last group focuses on how 

the private parties are paid: by direct consumers, the government, or both (World 

Bank, 2017). 

Previous researchers have performed systematic literature reviews focusing on 

PPP studies (Marsilio et al., 2011; Ke et al., 2009; Neto et al., 2016; Cui et al., 

2018). For example, Marsilio et al. (2011) conducted a bibliometric analysis 

covering the 1990–2007 period and identified four main fields within PPP 

research’s intellectual structure. These included government and 

intergovernmental organisations, public administration and public policy 

academics, new institutional economics scholars, and strategy and network theory 

scholars. 

Ke et al. (2009), in turn, carried out a systematic literature review related to PPP 

arrangements between 1998 and 2008. The cited authors expanded the three 

traditional risk and financial issues to seven cate- gories: investment environments, 

procurement, economic viability, financial packages, risk management, 

governance issues and integration research. Andon (2012) analysed the relevant 

PPP literature published up to December 2010. The results suggest the need to look 

beyond the ‘technicalities’ of these partnerships to question critical explanations, 

internalise knowledge and consider post-procurement implications and existing 

regulation and guidelines. 

https://www.linguee.pt/ingles-portugues/traducao/renewal.html
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Neto et al. (2016) also conducted a bibliometric analysis of studies completed 

between 1990 and 2014, concluding that researchers had focused mainly on 

contract design, performance and risk-sharing and less on areas such as contract 

termination and renegotiation. In a related study, Chen et al. (2016) focused on 

empirical research articles pub- lished between 2002 and 2014 and categorised 

them into five main domains: performance, contract, risk, value for money and 

institutional issues. 

Cui et al. (2018) further carried out a study of the literature dated from 1990 until 

2016 and identified six topics. The most prominent was performance management, 

followed by governance and regulation, economic viability, and value for money. 

The fourth topic was risk management and success factors, while the fifth was 

procurement and contract management, and the last was financial packages and 

PPP ap- plications. The cited authors highlight that the water sector is in the top 

three focus areas of PPP studies. Cui et al. (2018) research included 754 peer-

reviewed studies from 6 continents and 56 different countries and regions. These 

authors observed that 379 studies focused on infra- structure projects. Transport 

projects was at the top of the list (111 studies), followed by health and hospital 

(39) and water supply (37). 

The present study’s results significantly contribute to the above PPP systematic 

literature reviews by updating the findings on PPP arrangements in the water 

sector. Water sector PPP projects have been given increasing importance in the 

literature, and these are among the top five most researched PPP infrastructure 

schemes (Cui et al., 2018). Accord- ing to Global Water Intelligence (2016), the 

worldwide water market, which includes industrial water and wastewater, was 

estimated to be worth US$174 billion in 2016, with an expected annual growth of 

3.8% up to 2020. Water sector PPP contracts have also been used in different 

geographical and institutional contexts, and developed and developing countries 

(Jensen, 2017). 

The current research also contributes to the literature from a methodological 

perspective as compared to previous studies. The systematic review design 

protocol adopted was based on a hybrid method combining systematic 

quantitative, semantic network and narrative analyses, and the main research 
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themes were identified with lexical analysis tools. All studies until the end of 2018 

were taken into account. The initial search identified a total of 315 studies. Of 

these, 122 studies were found to be connected directly to the main topic: PPP 

arrange- ments in the water sector. A visual examination of these publications 

failed to uncover any previous systematic literature reviews exclusively dedicated 

to water sector PPP projects, further re-enforcing this research’s value. 

Satisfying populations’ basic water needs and improving their quality of life is on 

policymakers’ agenda both in developed and developing countries. Inadequate 

water services can generate: economic (e.g., slower economic development), 

social (e.g., illness, morbidity and premature mortality) and environmental (e.g., 

pollution) costs (Torta- jada, 2014). The water sector has applied the PPP model 

most frequently in developing countries lacking adequate infrastructure (Ameyaw 

and Chan, 2016). Researchers have suggested that this sector’s use of PPP 

contracts has produced advantages, such as reduced operating costs, increased 

work productivity, and improved quality of life for residents (Ameyaw and Chan, 

2015b; Davis, 2005). 

The current study’s purpose was to provide a comprehensive, holistic review of 

PPP arrangements research in water sector journals, starting with the first article 

on this topic published in 1992. This study also sought to conduct a review of PPP 

arrangements related to the water sector to identify the main insights offered by 

the relevant literature. More specifically, the present research focused on 

answering these questions: 

1. What have been the primary contributions of different countries or regions and 

researchers to the study of water sector PPP projects? 

2. What have been the primary research designs used to study these projects? 

3. What themes and insights i.e., does this literature offer regarding water sector PPP 

arrangements? 

4. What still needs to be investigated? 

 

We address these questions with a hybrid methodology including systematic 

quantitative review methods and semantic network and narrative analyses (Jin and 
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Wang, 2014). 

This paper is structured as follows. The next section presents the research 

methodology. Section three offers the results and describes the findings produced 

by systematic, semantic and narrative analyses. The final section details the 

conclusions and indicates paths for future research, as well as this study’s 

limitations. 

2. Research methodology 

We identify relevant studies of PPP strategies in the water sector by adopting Yu 

et al. (2018) approach to planning, designing and con- ducting searches (see Fig. 

1). The first phase included organising and formulating the literature review 

protocol. The review was based on the Preferred Reporting Items for Systematic 

Reviews and Meta-Analyses for Protocols (PRISMA-P, 2015) guidelines 

(Gualandi et al., 2019; Moher et al., 2016; Sarsam et al., 2020). The initial 17-item 

checklist proposed by PRISMA-P 2015 was adapted to address the present study’s 

research questions. 

Scopus was selected as the primary search engine among available options (e.g., 

Google Scholar, Web of Science, PsycARTICLES, PsycINFO, SAGE Premier, 

PubMed, and B-on). Scopus has been suc- cessfully used in similar studies (e.g., 

Bao et al., 2018; Cui et al., 2018; Osei-Kyei and Chan, 2015; Yi and Chan, 2014), 

and this database more effectively provides access to the literature on management, 

business and accounting (Tober, 2011). 

In the second phase, the keywords related to the topic under study were identified. 

The words selected were categorised into nine different groups that considered the 

water sector as part of the broader utilities sector and includes other related 

subsector activities, such as waste- water management (Asian Development Bank 

[ADB], 2009; Marin, 2009). As time restrictions were not applied, all the studies 

published until the end of 2018 were taken into account. The search strategy re- 

sults are shown in Table 1. The initial search retrieved 315 studies (see the full 

search codes in the appendix). 

 

http://search.ebscohost.com/login.aspx?authtype=ip%2Cuid&amp%3Bprofile=ehost&amp%3Bdefaultdb=pdh
http://search.ebscohost.com/login.aspx?authtype=ip%2Cuid&amp%3Bprofile=ehost&amp%3Bdefaultdb=psyh
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Fig. 1. Research framework based on titles, abstracts, and keywords. 

 

After identifying and retaining the unique results, the total number of studies was 

reduced to 192. The target journals were selected based on the following criteria: 

journals and books listed in the SCImago Journal Rank Indicator and Web of 

Science database for 2017. The journals are ranked by the average number of 

citations received by documents published over the previous three years. Based on 

this criterion, the number of studies that fulfilled the prerequisites was reduced to 

130. The next step was a visual examination to assess the publications’ scientific 

value and relevance to research on PPP arrangements in 

the water sector. A total of 8 studies were excluded from the sample, resulting in 

a final corpus of 122 studies from 74 journals. 

The research methods used had a hybrid design, including systematic quantitative 

review methods and semantic network and narrative analyses (Jin and Wang, 

2014). The systematic quantitative review determined the studies’ geographical 

distribution; date of publication; number of publications by journal, authors, and 
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institutions; and methodologies. Power Business Intelligence (BI) software tools 

were used to facilitate the data analysis of the sample documents based on 

geographical distribution by region since Power BI has been successfully used in 

previous studies (Krishnan et al., 2017). 

The present research generated a word cloud based on the keywords’ frequency 

(Cui et al., 2018) using the Power BI Word Cloud tool. The semantic network 

analysis was first conducted using Leximancer software, after which Word Cloud 

explored the connections among the topics that corroborated the narrative analysis 

of the publications reviewed (Jin and Wang, 2014). Leximancer extracted 

qualitative data from the semantic network detected, using keywords from 122 

selected studies. This software functioned as a conceptual and relational analysis 

tool, producing a co-occurrence matrix based on keyword frequency. 

Leximancer established these words’ rate of incidence and then identified the 

connections between the words and major topics (Lupu et al., 2018). Triangulation 

was achieved by combining visual observations, identified themes and connected 

concepts, thereby supporting the narrative analysis discussed in section three. 

3. Results 

 

3.1. Systematic quantitative review 

 

3.1.1. Publications’ distribution by regions and time 

The number of studies of water sector PPP projects published in top journals has 

increased in recent years. The research published from 2010 to 2018 includes 86 

(70%) of the articles analysed. The next most prolific period was from 2000 to 

2010, which covered 30 (25%) documents in the sample, followed by 1990–2000 

with 6 (5%) studies (see Fig. 2). 

The research reviewed shows variations between developed and developing 

countries in PPP implementation models. The latter nations need to invest heavily 

in infrastructure (e.g., water supply, roads, bridges, railways and seaports), which 

has contributed to increased use of the PPP business model. PPP contracts in 

developing countries offer opportunities to access capital, utilise innovative 

techniques and take advantage of expertise and know-how (Siemiatycki, 2013; 
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Willoughby, 2013). When categorised by region, the greatest number of studies 

fall within Asia, followed by Europe and Africa, in the three periods  

 
 

Fig. 2. Publications distributed by region and year of publication. 

 

considered. This pattern is especially true of 2010–2018, followed by 2000–2010 

and 1990–2000 (see Fig. 2 above). 

 

3.1.2. Number of publications by journal, author and institution 

The 122 studies reviewed were published in 74 journals. The leading journals in 

the publication of PPP research on the water sector are the International Journal of 

Water Resources Development, Public Works Management and Policy and 

Utilities Policy (see Table 2). The most productive authors are A. P. C. Chan with 

ten studies, followed by E. E. Ameyaw with seven and R. C. Marques with 6 (see 

Table 3). 

Table 4 presents the data on the most productive institutions. The Hong Kong 

Polytechnic University leads with 20 publications, followed by the Technical 

University of Lisbon (currently renamed as University of Lisbon) with 11 

publications and Cornell University and the University of Science and Technology 

Beijing, with six publications each. Combining the institutions and countries, 

China comes first with 30  studies, followed by Portugal with 11 studies and the 
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US with ten studies (see Table 4).  

 

3.1.3. Geographical distribution of studies  
 

Of the initial 122 studies, 83% focused on PPP projects in 45 countries. The results are 

presented as a heat map, a graphical representation of sample frequency and geographical 

distribution. 

 

3.1.4. Leading institutions with the most publications. 

 
Table 2 

Leading journals. 

  

Journal Number of Studies 

  

International Journal of Water Resources Development 10 

Public Works Management and Policy 6 

Utilities Policy 6 

Local Government Studies 4 

Water S.A. 4 

Journal of Facilities Management 4 

Water Resources Management 4 

Public Administration 3 

Water Policy 3 

Journal of Construction Engineering and Management 3 

Others 27 

Total Number of Journals out of 122 Studies 74 

 

 

 
PPP arrangements in the water sector are registered in the World Bank Public-Private 
Infrastructure Advisory Facility’s Private Partici-pation in Infrastructure Project 
Database (see ppi.worldbank.org). Between 1995 and 2018, 60 countries and 1028 
PPP projects were identified in the water sector, representing an investment of US$67 
billion. According to the cited source, identifying the amount invested was impossible 
for 24% of the PPP projects. 

The results presented in Fig. 3 above are not entirely aligned with the frequency of the 

PPP projects registered in the above database. For example, the Word Bank ranks East 

Asian and Pacific countries first with 587 projects and US$28 billion in investments, 

and China leads those 

  

http://ppi.worldbank.org/
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Fig. 3. Sample’s frequency and geographical distribution. 

 

countries with 510 PPP projects valued at US$16 billion. According to Fig. 3 

above, the area showing the highest frequency of projects studied is Europe; 

Central Asia appears in third place with 64 projects and US$5 billion in 

investments. The Russian Federation ranks first in the latter group with 27 projects 

worth US$3 billion. 

The results show that developing regions can be worthwhile areas for productive 

future research on PPP water contracts. These contracts facilitate higher levels of 

private investment in water infrastructure, thereby contributing to the relevant 

populations’ increased wellbeing. These benefits can have a significant impact on 

developing countries. 

 

3.1.4. Study methodologies 

The reviewed research’s methodology includes qualitative, used by 54 (44%) 

studies (e.g., Cruz and Marques, 2012; Gopakumar, 2014); quantitative, by 42 

(34%) (e.g., Owen, 2016; Vedachalam et al., 2016); and mixed methods, by 26 

(21%) (e.g., Breytenbach & Manning, 1999; Lo¨e & Mitchell, 1993). Table 5 

provides an overview of how the different methodologies were applied in the 

research reviewed. 
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The research design assessment yielded interesting results. The most frequently 

applied approach is case studies with 63 examples (e.g. Cruz & Marques, 2013a 

and 2013b; Williams, 2018), which confirms the tendencies found by previous 

literature reviews of PPP research (Yu et al., 2018). This design can be a useful 

tool for researchers seeking to understand detailed data and information about a 

specific topic (Cav- aye, 1996). Research based on interviews is ranked second, 

with 26 studies (e.g., Carvalho et al., 2018; Chan & Cheung, 2011) followed by 

surveys mentioned by 17 publications (e.g., Ameyaw et al., 2017; Wibowo & 

Mohamed, 2010). 

3.2. Development of and connections between key topics: semantic analysis 

 

Word Cloud’s frequency analysis function facilitated the research topics’ 

classification based on high-frequency keywords – excluding ‘PPP’, ‘water’, 

‘public-private’ and ‘partnerships’ (see Fig. 4). The most robust word connections 

suggest that risk management, financial package and governance are popular 

topics. 

Leximancer’s results revealed eight themes (see Fig. 5). The highest- ranked 

concepts are ‘public-private’ with 65 hits (84%), ‘risk’ with 19 (25%) and ‘public’ 

with 11 (14%), while the remaining themes’ hits add up to 14 (0.18%). Visual 

observations produced similar results. The studies’ main domains include PPP 

projects in 122 studies (100%), risk management in 37 (30%), contractual 

arrangements in 23 (19%), financing and tariffs in 22 (18%), infrastructure in 16 

(13%) and governance in 7 (6%). 

As shown by the main domains, risk management in PPP contracts is a compelling 

concern. Cui et al. (2018) research also confirmed that this is a hot topic since risk 

management and success factors were given fourth place, and 18% of studies were 

related to PPP contractual ar- rangements. Risk management in PPP contracts 

comprises the process of risk identification, assessment and allocation, as well as 

management strategies (Cui et al., 2018). 

 

https://www.linguee.pt/ingles-portugues/traducao/compelling.html
https://www.linguee.pt/ingles-portugues/traducao/fourth%2Bcover.html
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Table 5 

Methodologies adopted by studies. 

 Number of 
Studies 

Research 
Design 

 

Methodolog
y  Descriptive Content 

Analysis 

Case 

Study 

Longitudinal Interview Survey  

Qualitative 54 3 8 36 5 14 0  

Quantitative 41 2 2 9 2 4 9  
Mixed 
methods 

26 1 4 18 2 8 8  

Total 122 6 14 63 9 26 17  
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Fig. 4. Word cloud of research topics. 

 

 

Fig. 5. Concept map of PPP themes by Leximancer. 
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The public-private theme includes the concepts of water (77, 100%), public (11, 

14%) and services (8, 10%). The theme risk management theme covers the 

concepts of management (11, 14%), supply (11, 14%) factors (6, 08%) and 

assessment (6, 08%). The theme of contractual arrangements contains a single 

concept (3, 0.4%). The financing and tariffs themes are closely connected, 

comprising the concepts of utilities (9, 12%) and analysis (3, 0.2%). The theme of 

infrastructure contains a single concept (20, 26%), and the final theme of 

governance includes the concept of development (4, 5%). 

 

3.3. Narrative analysis 

 

Water sector PPP arrangements are a focus of all the selected studies (i.e., 122 

publications). Because the results obtained in this particular case were connected 

to the search engine criteria and thus were highly biased, this theme was removed 

from the list of emerging themes. However, a clearer understanding of the water 

sector is needed before these themes can be discussed. This subsection, therefore, 

first briefly describes PPP contracts, including their key characteristics. 

The water sector is traditionally characterised by vertical and horizontal 

fragmentation and intense exposure to political and institutional factors (Asian 

Development Bank, 2009).This sector is also highly vulnerable to various 

economic externalities, climate change and calamities and factors affecting the 

stability of the country which can in- fluence costs of service not directly 

transferable to customer tariffs (Ameyaw and Chan, 2013). 

The water sector’s projects require intensive capital investments and entail 

substantial sunk costs. Most assets are underground, and they are expected to last 

30–50 years, with depreciation rates of 3–5% annually. The payback period is 15–

30 years with low return rates (Marques, 2018). The sector must continuously pay 

special attention to asset management since assets are expected to have a long life 

cycle, and asymmetrical information is available regarding their state of 

preservation in both privately and publicly run projects (Grimsey & Lewis, 2002a, 

2002b). Most assets cannot be easily evaluated by private operators due to 

https://www.linguee.pt/ingles-portugues/traducao/easily.html
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administrative or regulatory constraints, so the opportu- nities to perform adequate 

assessments before rebuilding or operating assets are limited (Ameyaw and Chan, 

2013). 

Water company privatisation in the United Kingdom (Chong et al., 2006) has 

helped to strengthen PPP projects’ dissemination across the water sector as a 

business model. This trend reflects the influence of the bilateral and multilateral 

financial institutions involved (Zhong et al., 2008). The key reason for the United 

Kingdom’s water privatisation was to limit the government intervention needed, 

including reducing investment and allowing the private sector to operate and 

finance the sector directly (Lobina and Hall, 2001). During the 1990s, many 

experts believed that the private sector could efficiently deliver sustainable growth 

in the electricity and water sectors. 

However, subsequent evidence has shown that this policy has limitations and that 

boundaries must be created to ensure the concept of private initiative is applied 

effectively (Lobina and Hall, 2004). The privatisation approach was adapted to fit 

the utility services context, thus becoming the total or partial transfer of a 

company’s managerial control from the public to the private sector. The process 

comprises arrangements ranging from management contracts to concessions 

transforming the privatised company into a profit-seeking business (Lobina, 2005). 

PPP water contracts are generally medium or long term (Grimsey & Lewis, 2002a, 

2002b). 

Given the above findings, a further review of the literature is needed to identify 

the various vectors that can foster good or bad relationships during contract life 

cycles. Conflicts will sometimes arise because public partners are inadequately 

prepared for projects or fail to develop an effective monitoring plan (Guasch et al., 

2014). Incomplete contracts; an inadequate internalisation of structural, social and 

economic changes; and information asymmetries between partners can mean that 

terms need to be renegotiated (Cruz and Marques, 2013a, 2013b; Marques, 2018). 

Idelovitch and Ringskog (1995) argue that this type of strategic alliance can help 

partners overcome obstacles such as poor performance and productivity in the 

water sector, especially in a developing country context. Marin (2009) further 

https://www.linguee.pt/ingles-portugues/traducao/monitoring.html
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proposed four broad categories of factors that can influence performance levels: 

access to water and wastewater services, quality of service, operational efficiency 

and impacts on tariffs. Regardless of the contract model chosen, the primary 

purpose of PPPs is to transfer the responsibility for infrastructure’s assessment, 

design, construction or maintenance and to share the risks associated with system 

operations (Ameyaw and Chan, 2013). 

 

3.3.1. Theme one: risk management 

 

Risk management in the water sector is a focus in 37 studies (30%). As mentioned 

previously, risk management in PPP contracts is a compelling concern in the field. 

Cui et al. (2018) research also provided evidence that this theme is a central topic 

in PPP studies, with risk-management and success factors ranked fourth and 

included in 18% of articles’ main domains. 

 

The first step in defining appropriate project risk management is to develop 

appropriate risk management strategies. This process comprises two key phases: 

1) a risk assessment that includes risk identification, analysis and evaluation and 

2) the implementation of risk treatment and management strategies that include 

quantification of impacts and minimisation measures (Ameyaw and Chan, 2015a; 

Cui et al., 2018; Inter- national Standards Organisation [ISO], 2018a). Risk can be 

estimated as 

the likelihood of a particular event occurring multiplied by the corresponding 

impacts’ quantification (Marques and Berg, 2011a; 2011b). Risk identification is 

associated with systematic observations conducted to classify specific projects’ 

potential risks. The risk-assessment phase involves evaluation of how the 

identified risks can affect projects’ success and expected outcomes (Ameyaw and 

Chan, 2015c). 

Risk allocation is also crucial for researchers seeking to understand to what extent 

each partner (i.e., private or public) is responsible for addressing the identified 

risks (i.e., the risk owner) (Ameyaw & Chan, 2013, 2015a, 2015c, 2016; Wibowo 

https://www.linguee.pt/ingles-portugues/traducao/compelling.html
https://www.linguee.pt/ingles-portugues/traducao/fourth%2Bcover.html
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and Mohamed, 2010). Unbalanced risk allocation can be mentioned in legal 

disputes between partners. For example, in 2010, the municipality of Barcelos in 

Portugal contested Águas de Barcelos’s (AdB) demands for renegotiated contract 

terms, which were presented to the court of arbitration, by arguing that the contract 

could be considered null and void because AdB did not take on any risk (Marques, 

2018). 

According to the water-sector literature, the most significant risk factors are 

insufficient water tariffs, water pricing uncertainty, financing, tax policy changes, 

interest rates and volatility and unstable water resource prices. Other factors are 

government instability and breach of contract, national financial institutions’ 

weakness and public opinion resistance (Ameyaw and Chan, 2015c). Risk factors 

can easily be affected by external forces, such as social and cultural diversity or 

pro- jects’ location in developed or developing regions (Ameyaw and Chan, 2016; 

Ameyaw et al., 2017). 

Grouping risk factors into categories can help distinguish these variables. For 

instance, Unkovski and Pienaar (2009) proposed that risks can be categorised as 

financial, legal, and technical. The process of ranking risk factors highlights 

another significant category: critical risk factors (Ameyaw et al., 2017). Risk 

evaluation and ranking have attracted more scholars’ attention in recent years 

(Ameyaw & Chan, 2015a, 2015c, 2016; Ameyaw et al., 2017; Pradhan et al., 

2017). 

Given the water sector’s characteristics, risk factor rankings cannot be generalised 

to all projects’ settings (Ameyaw and Chan, 2015c). Nonetheless, critical risk 

factors have been ranked by researchers in all 37 studies connected to risk 

management in PPP water contracts. Consequently, the results do not show any 

consensus due to projects’ diversity, type and external environments, among other 

direct or indirect factors. 

The most frequently mentioned risks (Ameyaw and Chan, 2013; (Asian 

Development Bank, 2009); Marin, 2009) are economic exter- nalities, political and 

institutional factors including governments’ breach of contract and interference, 

natural disasters such as climate changes and calamities, financing, including 
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capital investments, water pricing uncertainty, water tariffs, water resources, price 

instability and poor performance and productivity. 

Current risk management practices, especially in the water sector, can be 

strengthened by using tools already found useful in similar  sectors. Marques 

(2016) conducted a study of PPP arrangements in the Brazilian sector, concluding 

that most risks will be retained by the public sector if the risk matrix is unbalanced. 

Despite the conceptual limita- tions of risk matrixes (e.g., providing an assessment 

only when contracts are formed), their use has shown that they can improve 

contracts’ chances of being based on accurate information (Mahamid, 2011). 

3.3.2. Theme two: PPP contractual arrangements 

The theme of PPP contractual arrangements focused on 23 studies (19%). 

According to Yescombe (2007), PPP contracts are one possible type of long-term 

strategic alliance between two partners. The options available depend on the type 

of assets involved, namely, greenfield projects for new assets or brownfield 

projects for significant infrastructure removal. Options also vary according to 

business partners’ shared level of responsibility. That is, private partners can 

experience a significant increase in their responsibilities in contracts, including the 

design, construction, rehabilitation, financing, maintenance and oper- ation of 

public facilities’ infrastructure. The available options also depend on how private 

partners are to be paid: totally via service users’ fees or via public partners – or a 

combination of both sources (Guerrini and Romano, 2017; WorldBank, 2017). 

In a closer look at the water sector literature various options regarding contractual 

arrangements involving water services providers are found (Guerrini and Romano, 

2017; Reynaud, 2015). First, service contracts assign a lower level of shared 

responsibility to providers. In this option, a company owned or controlled by the 

government (i.e., the public party) decides to outsource a segment of its business 

based on the existing infrastructure to a private company (i.e., the private party). 

Services can be provided using exclusively internal resources (i.e., operation and 

maintenance contracts), and the public partner pays the private partner. 

Second, some contracts require a higher level of involvement be- tween public and 

private partners who implicitly share responsibilities such as management 
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decisions about operations and maintenance of infrastructure in order to provide 

an adequate level of service. These contracts ask private companies to manage and 

maintain significant components of water services. According to the World Bank 

(2017), two major types of contracts currently exist. The first is concessions in 

which users pay the PPP projects’ parties, and the new or existing infrastruc- ture 

requires the transference of functions that include design, construction, financing, 

operation, and maintenance. The private partner provides services directly to the 

users who are entirely or partially responsible for payment. The second type of 

contract is when some partnerships require a higher level of involvement between 

public and private partners who implicitly share responsibilities (e.g., management 

decisions about operations and infrastructure maintenance) to provide adequate 

service levels. These contracts expect private companies to own, manage and 

maintain significant components of water services. 

PPP contracts are generally medium or long term, so researchers have closely 

examined the various variables that can generate good or bad relationships during 

contracts’ life cycle. Conflicts can arise when public partners fail to prepare 

adequately for projects, design contracts badly and neglect to develop effective 

monitoring plans (Ameyaw and Chan, 2015c; Guasch et al., 2014). Incomplete 

contractual arrangements and insufficient capacity for internalising structural, 

social and eco- nomic changes can also combine with information asymmetries 

between partners to force them to renegotiate contracts’ terms ((Cruz and Mar- 

ques, 2013a); (Cruz and Marques, 2013b); Marques, 2018). The theory of 

incomplete contracts can provide a different approach to re- negotiations so that 

contract revisions may involve updating terms because new information arises that 

was unavailable when the initial contractual terms were written (Grossman and 

Hart, 1986). 

3.3.3. Theme three: financing and tariffs 

 

The theme of financing and tariffs in the water sector is present in 22 studies 

(18%). This topic can be separated into two different  perspectives. The first 

focuses on how PPP contracts can be crucial to attracting investment that will 

develop the necessary infrastructure and provide the public with services. The 

second perspective is related to how contracts’ public partners ensure private 

https://www.linguee.pt/ingles-portugues/traducao/monitoring.html
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payments are made (i.e., user fees, payment by public partners or both). 

Large scale infrastructure investment tends to present challenges. Investors are 

strongly influenced by various internal and external factors that can individually 

or together influence decisions about financing water infrastructure, which is a 

relevant cause for concern (Marques and Berg, 2011a, 2011b). Regional or country 

development level can be decisive regarding its access to credit and long-term 

international loans provided by local and national banks (Yu et al., 2018). 

Financing problems can be related to the macroeconomic environment, financial 

systems’ instability and local or national banks’ weak institutional ca- pacity, all 

of which can determine financing’s accessibility and avail- ability and thus 

influence projects’ attractiveness (Chou and Pramudawardhani, 2015). Water 

supply projects tend to be capital intensive, and additional effort may be needed to 

secure an adequate level of financing to ensure that projects are sustainable in the 

medium or long term. 

Various options are available in terms of the method chosen to secure private 

partners’ payment for providing services to users. The necessary funds can come 

entirely from users’ fees, be provided only by public partners or combine these 

two options (World Bank, 2017). In this context, the system selected for setting 

water tariffs is of particular importance. 

For example, in 2011, the Italian national water authority observed a paradigm 

shift in the revenue-cap regulatory scheme. The first type was called ‘metodo 

tariffario normalizzato’, which changed to the ‘metodo tariffario transitorio’ from 

2012 to 2013, to the ‘metodo tariffario idrico’ (MTI) from 2014 to 2015 and, 

finally, to the MTI2 from 2016 to 2019. According to Guerrini and Romano 

(2017), the MTI tariff system was designed to transfer costs to users based on the 

principles of ‘full cost recovery’ and ‘the polluter pays’. Italy’s tariff system 

currently recognises the need to include financing and investment costs, including 

interest and taxes; recovery operations; and maintenance costs and to make any 

necessary adjustments based on the previous year’s tariffs. 
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3.3.4. Theme four: infrastructure 

 

The theme of water sector infrastructure is present in 16 studies (13%). Facilities’ 

lack of infrastructure, inadequate design and man- agement and low maintenance 

levels compromises their capacity to deliver universal coverage through water 

networks (Tortajada, 2014). This sector is thus characterised by a need for 

extensive investment in projects and infrastructure construction and maintenance 

(An et al., 2018). 

Topics such as a lack or excess of infrastructure capacity are common issues in the 

water sector that significantly impact business activities during PPP water contract 

life cycles. Construction time and cost over- runs are among the most critical risks 

in water-related PPP arrangements (Ameyaw and Chan, 2015c; Shen et al., 2006). 

Overall, water infra- structure is complex to design, build and maintain. Problems 

range from a lack of adequate projects to weak institutional support in the sector, 

inconsistency in approved investment plans and a lack of coordination between 

construction firms (Ameyaw and Chan, 2015c). 

The ISO’s (2018b) ISO/cd 55011.2 was developed in response to the issues 

connected to asset management, and guidelines for public policymakers are also 

being prepared. This useful tool helps national governments achieve a balance 

between investing in new infrastructure (i. e., greenfield projects) or choosing to 

repair and replace existing assets (i.e., brownfields projects). The ISO/55002’s 

principles include planning company asset management, executing asset 

management objectives and risk management, monitoring operations, analysing 

asset management systems and making decisions based on continuous 

improvement (ISO, 2018a; 2018b; 2018c). 

 



12
3 

 

 

3.3.5. Theme five: governance 

The theme of water sector governance appears in seven studies (6%) and focuses 

on project governance in connection with government policymakers’ interference 

in PPP water contracts. Researchers regularly observe that projects reveal a 

mismatch between the governance approaches applied and the real reasons why 

projects are developed (Cui et al., 2018). When institutions’ governance practices 

fail to match – and facilitate integration into – national water sector policies and 

local contexts, problems can arise connected to a lack of transparency, engagement 

and accountability (Beisheim and Campe, 2012). 

Some of the controversy surrounding PPP water contracts’ institu- tional design is 

due to water’s conceptualisation in specific national policies. Water is sometimes 

seen as a collective or economic good, especially in developing countries that 

choose private partners con- nected to non-profit organisations (Wibowo and 

Mohamed, 2010). In addition to depending on sector-specific policies, water 

services can often be considered a national priority and, thus, more focused on 

obtaining access and adequate service levels for all segments of the population – 

including ensuring water quality standards. This perspective may mean that the 

sector is forced to neglect water systems’ economic sustainability. Evidence has 

been found that an adequate regulatory framework and strategic approach can help 

mitigate these issues (Abednego and Ogunlana, 2006). 

Finally, PPP governance performance can be compromised by instability in the 

ways tariff systems are defined, a lack of opportunities for private infrastructure 

ownership and misguidance due to inadequate governmental regulations 

(Mouraviev and Kakabadse, 2015). To solve these problems, national and local 

institutions must apply clearly defined strategic approaches to the water sector to 

ensure stability and attract and retain private partners. 

 

4. Conclusions and directions for future research 

 

The present study conducted a detailed review of research on PPP contracts 

connected to the water sector in order to identify the field’s tendencies. This 
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research included applying a hybrid method that 

combined a systematic quantitative review with both semantic and narrative 

analyses to highlight the results (i.e., themes) presented in the articles reviewed. 

The findings provide answers to the research ques- 

tions identified in this paper’s introduction. The four main research questions and 

related insights are discussed below. 

The first question focuses on the primary contributions of different countries or 

regions and researchers to the study of water sector PPP arrangements. The number 

of studies related to PPP projects in the water sector has increased, especially over 

the last decade, as this theme was identified in 86 (70%) of the total sample of 122 

publications. The most productive institutions are situated in Asia with 26 (21%), 

followed by Europe with 24 (20%) and Africa with 17 (14%). The results proved 

to be quite similar in terms of the distribution of the authors and countries 

or regions included in the present study’s sample. 

The second question focuses on the predominant research designs used to study 

these PPP contracts. The publications in question are not concentrated in specific 

journals and instead are distributed across 74 journals. Regarding the research 

designs used, the findings include an absence of any clear tendency regarding 

which methodologies are chosen, namely, 54 qualitative (44%), 42 quantitative 

(34%) and 26 mixed methods (21%) studies. 

The third question is as follows: What insights (i.e., themes) does this literature 

offer regarding water sector PPP arrangements? The five themes identified during 

the semantic analysis that were not included in the initial keywords search were 

risk management, PPP contractual arrangements, financing and tariffs, 

infrastructure and governance. The theme of risk management is the most 

prominent with 37 studies (30%). This theme had already been identified in 

previous studies on PPP projects (e.g., Cui et al., 2018; Ke et al., 2009), and it 

includes subtopics such as risk assessment, identification and factors, as well as 

how to choose the best model to ensure adequate analyses, evaluations and risk 

treatment measures (Ameyaw and Chan, 2015a; Cui et al., 2018; ISO, 2018a). 
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The second most important theme is PPP contractual arrangements, in which poor 

design and the multiple possibilities often present can lead to future problems 

between PPP partners and the need to renego- tiate the terms that regulate 

partnerships. The financing and tariffs theme comes in third place with 22 studies 

(18%). This area includes the need to improve contracts to attract the necessary 

investment to develop infrastructure, including finding a balance between financial 

and eco- nomic sustainability, which will ensure that payments are made (i.e., 

user fees and public partners’ payments or both). This flexibility respects the water 

sector’s specific social and economic characteristics. 

The theme of water sector infrastructure was found in 16 studies (13%). As 

mentioned previously, the sector typically requires extensive investment in 

infrastructure construction, rehabilitation and mainte- nance since poor project 

design and a lack of suitability and institutional support can compromise 

partnerships’ success. Public partners’ lack of – or inadequate – governance 

structure was the final theme identified in seven studies (6%). Researchers have 

observed that government poli- cymakers’ interference in PPP water contracts can 

lead to a mismatch between the projects’ initial purpose and their final design 

(Beisheim and Campe, 2012; Cui et al., 2018). 

The fourth research question asks: What still needs to be investi- gated? The 

corresponding findings provide the basis for recommenda- tions for future research 

on the five identified themes. Regarding the theme of risk management, various 

research streams that address this topic were identified, but the present review did 

not find a consensus about which risk matrix can best be used to support PPP 

contracts, especially in the water sector. Marques (2016) confirmed that an un- 

balanced risk matrix could result in allocating most risks to the public sector. The 

present analysis of previous studies clearly showed that the tools needed to perform 

risk evaluation and allocation deserve further research with reference to water-

related PPP arrangements. Thus, risk matrixes that can be used to improve water 

PPP contracts should be further investigated to provide firm guidelines for public 

entities dealing with risk management to improve PPP contract design and risk 

allocation. 
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Unbalanced risk allocation between public and private partners emerges as a 

crucial issue in terms of ensuring partnership stability (Ameyaw & Chan, 2013, 

2015a, 2015c, 2016; Wibowo and Mohamed, 2010). Marques (2018) confirmed 

that these weaknesses could fuel legal disputes when contract terms are 

renegotiated. Ameyaw and Chan (2015b) successfully used a fuzzy logic technique 

to define adequate levels of risk allocation for decision-makers, but the cited 

authors acknowledged that their method has limitations and that further work is 

needed in this area to develop a computerised system. 

An analysis of the theme of PPP contractual arrangements revealed room for 

improvement in PPP contract renegotiation approaches (e.g., Cruz and Marques, 

2013a; 2013b; Guerrini and Romano, 2017) as they need to be revised to meet both 

private and public partners’ expecta- tions. Studies focused on this topic would 

especially benefit from casestudies and qualitative research design. 

Regarding the theme of financing and tariffs, unbalanced PPP project financing is 

reflected in PPP arrangements’ limited ability to attract investors who can provide 

funding for the necessary water infrastructure. This problem is a hot topic for 

further studies, namely, trans- parency measures that governments should adopt to 

ensure adequate financing levels. While Guerrini and Romano (2017) provide an 

over- view of different methods used to define tariffs in Italy, more research is 

required on how to ensure that private partners receive payment for providing 

services to users. Future studies should also concentrate on adapting the solutions 

identified to fit the contexts of developed and developing economies. 

Water projects are associated with extensive investment in infra- structure 

construction (An et al., 2018). Project management tools need to be developed to 

cope with the inefficient construction and cost con- trol practices identified by 

Ameyaw and Chan (2015c) and Shen et al. (2006). Researchers could also design 

appropriate monitoring measures to ensure an adequate level of infrastructure 

knowledge. 

Regarding the theme of PPP governance structure and institutional support, some 

subtopics emerged as requiring a significant amount of further research. For 

example, studies of how regulation by contract and PPP units can be set up would 
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be a positive step towards designing and supporting implementation, knowledge 

internalisation and the spread of best practices (Marques, 2018 and Neto et al., 

2020). Water sector PPP projects evidently have much room for improvement so 

researchers could take a closer look at these entities’ composition, role and internal 

organisation. Finally, the policy impacts of different national PPP regulatory 

frameworks also deserve more research. 

The present study has some limitations. Although the results cover all the studies 

published until the end of 2018, the sample was restricted to published articles 

listed by the Scopus search engine and published in top journals, as well as the 

nine keyword combinations used (see the appendix). Moreover, the themes 

covered in this paper are identified for the water sector. Due to the systematic 

literature review methodological approach, other topics that might be prominent 

in the PPP research are not meaningful for our search regarding the number of 

studies found specifically for the water sector as it is the case of the principal-agent 

theory (see Smith et al., 2018; Shrestha et al., 2019), regulation and 

contractual/management issues (Stern, 2012; Marques, 2017), or competition and 

market power (Mols, 2010; Pu et al., 2020), which might have been highlighted 

by our research. Future research could thus benefit from choosing different 

combinations of keywords and widening the search to other search engines. 
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Appendix 

 
1. TITLE-ABS-KEY (“public-private partnerships”) AND TITLE-ABS- KEY (“wastewater”) 

AND TITLE-ABS-KEY (“contracts”) AND LIMIT-TO (DOCTYPE, “ar”) AND LIMIT-
TO (SUBJAREA, “ENVI”) OR LIMIT-TO (SUBJAREA, “ENGI”) OR LIMIT-TO 
(SUBJAREA, “SOCI”) OR LIMIT-TO (SUBJAREA, “ENER”) OR LIMIT-TO 
(SUBJAREA, “BUSI”) AND LIMIT-TO (LANGUAGE, “English”) AND LIMIT-TO 
(SRCTYPE, “j”) 

2. TITLE-ABS-KEY (“public-private partnerships”) AND TITLE-ABS- KEY (“wastewater”) 
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AND TITLE-ABS-KEY (“utilities”) AND LIMIT- TO (SUBJAREA, “ENVI”) OR LIMIT-
TO (SUBJAREA, “ENGI”) OR LIMIT-TO (SUBJAREA, “BUSI”) OR LIMIT-TO 
(SUBJAREA, “ENER”) OR LIMIT-TO (SUBJAREA, “SOCI”) AND LIMIT-TO 
(DOCTYPE, “ar”) AND LIMIT-TO (LANGUAGE, “English”) AND LIMIT-TO 
(SRCTYPE, “j”) 

3. TITLE-ABS-KEY (“public-private partnerships”) AND TITLE-ABS- KEY (“wastewater”) 
AND TITLE-ABS-KEY (“infrastructure”) AND LIMIT-TO (SUBJAREA, “ENVI”) OR 
LIMIT-TO (SUBJAREA, “ENGI”) OR LIMIT-TO (SUBJAREA, “SOCI”) OR LIMIT-TO 
(SUBJAREA, “BUSI”) OR LIMIT-TO (SUBJAREA, “ECON”) AND LIMIT-TO (DOC- 
TYPE, “ar”) AND LIMIT-TO (LANGUAGE, “English”) AND LIMIT-TO (SRCTYPE, “j”) 

4. TITLE-ABS-KEY (“public-private partnerships”) AND TITLE-ABS- KEY (“sanitation”) 
AND TITLE-ABS-KEY (“contracts) AND LIMIT- TO (SUBJAREA, “SOCI”) OR LIMIT-
TO (SUBJAREA, “ENVI”) OR LIMIT-TO (SUBJAREA, “BUSI”) OR LIMIT-TO 
(SUBJAREA, “ENGI”) AND LIMIT-TO (DOCTYPE, “ar”) AND LIMIT-TO 
(LANGUAGE, “English”) AND LIMIT-TO (SRCTYPE, “j”) 
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5. TITLE-ABS-KEY (“public-private partnerships”) AND TITLE-ABS- KEY (“sanitation”) 
AND TITLE-ABS-KEY (“utilities”) AND LIMIT- TO (DOCTYPE, “ar”) AND LIMIT-
TO (SUBJAREA, “ENVI”) OR LIMIT-TO (SUBJAREA, “SOCI”) OR LIMIT-TO 
(SUBJAREA, “BUSI”) OR LIMIT-TO (SUBJAREA, “ENGI”) OR LIMIT-TO 
(SUBJAREA, “ENER”) AND LIMIT-TO (LANGUAGE, “English”) AND LIMIT-TO 
(SRCTYPE, “j”) 

6. TITLE-ABS-KEY (“public-private partnerships”) AND TITLE-ABS- KEY (“sanitation”) 
AND TITLE-ABS-KEY (“infrastructure”) AND LIMIT-TO (DOCTYPE, “ar”) AND 
LIMIT-TO (SUBJAREA, “SOCI”) OR LIMIT-TO (SUBJAREA, “ENVI”) OR LIMIT-TO 
(SUBJAREA, “ENGI”) OR LIMIT-TO (SUBJAREA, “BUSI”) OR LIMIT-TO 
(SUBJAREA, “ENER”) AND LIMIT-TO (LANGUAGE, “English”) OR LIMIT-TO 
(LANGUAGE, “Spanish”) AND LIMIT-TO (SRCTYPE, “j”) 

7. TITLE-ABS-KEY (“public private partnerships”) AND TITLE-ABS-KEY (“contracts”) 
AND TITLE-ABS-KEY (“water”) AND LIMIT-TO (SUB- JAREA, “ENVI”) OR LIMIT-
TO (SUBJAREA, “SOCI”) OR LIMIT-TO (SUBJAREA, “ENGI”) OR LIMIT-TO 
(SUBJAREA, “BUSI”) OR LIMIT-TO (SUBJAREA, “ECON”) OR LIMIT-TO 
(SUBJAREA, “ENER”) AND LIMIT-TO (DOCTYPE, “ar”) AND LIMIT-TO (LAN- 
GUAGE, “English”) OR LIMIT-TO (LANGUAGE, “Spanish”) AND LIMIT-TO 
(SRCTYPE, “j”) 

8. TITLE-ABS-KEY (“public private partnerships”) AND TITLE-ABS-KEY (“utilities”) 
AND TITLE-ABS-KEY (“water”) AND LIMIT-TO (SUB- JAREA, “ENVI”) OR LIMIT-
TO (SUBJAREA, “SOCI”) OR LIMIT-TO (SUBJAREA, “ENGI”) OR LIMIT-TO 
(SUBJAREA, “BUSI”) OR LIMIT-TO (SUBJAREA, “ENER”) OR LIMIT-TO 
(SUBJAREA, “ECON”) AND LIMIT-TO (DOCTYPE, “ar”) AND LIMIT-TO (LAN- 
GUAGE, “English”) OR LIMIT-TO (LANGUAGE, “French”) AND LIMIT-TO 
(SRCTYPE, “j”) 

9. TITLE-ABS-KEY (“public private partnerships”) AND TITLE-ABS-KEY 
(“infrastructure”) AND TITLE-ABS-KEY (“water”) AND LIMIT-TO (DOCTYPE, “ar”) 
AND LIMIT-TO (LANGUAGE, “English”) OR LIMIT-TO (LANGUAGE, “French”) OR 
LIMIT-TO (LANGUAGE, “Spanish”) AND LIMIT-TO (SRCTYPE, “j”) AND LIMIT-TO 
(SUB- JAREA, “ENVI”) OR LIMIT-TO (SUBJAREA, “SOCI”) OR LIMIT-TO 
(SUBJAREA, “BUSI”) OR LIMIT-TO (SUBJAREA, “ENGI”) OR LIMIT-TO 
(SUBJAREA, “ECON”) OR LIMIT-TO (SUBJAREA, “ENER”) 
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