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ABSTRACT

The specific objectives of this study were three-fold: to analyse global public-private partnerships
(PPP) models commonly used in providing water and sanitation services in urban settlements, and
assess their applicability to the Zimbabwean context; to identify and confirm determinant factors to
financing of water and sanitation PPPs in Zimbabwe; and to develop a framework for financing of
water and sanitation PPPs in Zimbabwe. It was observed that diverse PPP models such as build-
operate-transfer (BOT), build-operate-own (BOO), build-operate-own-transfer (BOOT), and
rehabilitate-operate-transfer (ROT) concession contracts as well as management and lease contracts
have been used in countries such as Nigeria, South Africa, Senegal and Namibia. Of these models,
the most frequently used PPP models are the management and lease contracts especially when the
physical infrastructure asset exist. Countries such as South Africa have adopted a situational approach
to aligning water infrastructure projects with suitable PPP models. Using principal components
analysis (PCA), the study developed a governance index (G1X) and a financial market development
index (FDX). Through literature survey, determinants of water and sanitation PPP financing were
identified. A blend of Poisson and Tobit regression techniques were used to empirically confirm
determinants that influence water and sanitation PPP financing in Zimbabwe. In the main, financing
of water and sanitation PPPs in Zimbabwe is influenced by GDP per capita, FDI, Stock market
capitalisation to GDP ratio, Domestic bank credit to GDP, the ratio of bank credit to bank deposits,
Non-performing loans as well as the governance variables of the control of corruption, voice and
accountability and the rule of law. The PCA-developed financial development index insignificantly
influence water and sanitation PPP financing. Contrastingly, the institutional governance index is

confirmed to have significant influence on water and sanitation PPPs in Zimbabwe.

Over and above presenting a framework to unlock financing of water and sanitation infrastructure
projects in Zimbabwe, the study recommended, in view of the findings, that through the Securities
Exchange Commission (SEC), structural reforms must be implemented to enhance the capacity of
domestic capital markets to assimilate large public share issuance. Reforms that entail revising the
stock market listing requirements to accommodate infrastructure project companies that have short
operating history to facilitate their access to short and long-term financing are critical for water
infrastructure development in Zimbabwe. Financial governing authorities are further advised to work

on developing liquid domestic government bond market with a long-term yield curve. A long-term
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yield curve provides a benchmark for risk pricing in infrastructure projects. The government can work
with multilateral institutions such as the AfDB in order to generate a positive signalling effect to
investors that they can issue bonds on the ZSE. Furthermore, in order to diversify the portfolio of PPP
sponsors, the government of Zimbabwe is advised to enforce the current legal frame works in order
to improve the country’s ranking with respect to institutional quality. Relative to Chinese sponsors,
European and American investors are sensitive to institutional quality prior to committing investment

funds.

With regard to further research, the study recognises that the scope of partnerships for water
infrastructure development has metamorphosed to include other structures such as multi-stake holder
partnerships (MSPs) and water operator partnerships (WOPs). Further studies can examine these
forms of partnerships in detail either singularly or collectively. Source of finance discussed in this
study can be disaggregated and examined to build frameworks for financing water and sanitation
infrastructure in Zimbabwe or other parts of the world.

Keywords: Water and sanitation, Public private partnerships (PPPs), multi-stakeholder partnerships

(MSPs), infrastructure finance



Isifingo

Izinjongo ezigondile zalolu cwaningo zazihlukene kathathu: ukuhlaziya amamodeli wobambiswano
lukahulumeni nelizimele (BHZ) ezivame ukusetshenziswa ekuhlinzekeni ngezinsiza zamanzi
nokuthuthwa kwendle ezindaweni zokuhlala zasemadolobheni, kanye nokuhlola ukuthi zisebenza kanjani
esimweni saseZimbabwe; ukuhlonza kanye nokuginisekisa izici ezinqumayo ekuxhaseni ngezimali zo-
BHZ amanzi nokuthuthwa kwendle eZimbabwe; kanye nokwenza uhlaka lokuxhasa ngezimali zo-BHZ
amanzi nokuthuthwa kwendle eZimbabwe. Kwagashelwa ukuthi amamodeli 0-BHZ ahlukahlukene afana
no- ukwakha-sebenzisa-dlulisa (USD), ukwakha-sebenzisa-okwakho (USO), ukwakha- sebenzisa-
okwakho- dlulisela (USOD), kanye noku- vuselela-sebenzisa-dlulisa (VSD) izinkontileka
zemvumelwano kanye nezinkontileka zokuphatha nezokugashisa zisetshenziswe emazweni afana
neNigeria, iNingizimu Afrika, iSenegal kanye neNamibia. Kulawa mamodeli, amamodeli o-BHZ
asetshenziswa kakhulu awokuphatha kanye nezinkontileka zokugashisa ikakhulukazi uma impahla
yenggalasizinda ebonakalayo ikhona. Amazwe, njengeNingizimu Afrika, asebenzise indlela ehambisana
nezimo yokuhlanganisa imiklamo yengqgalasizinda yamanzi namamodeli o0-Bhz afanelekile.
Kusetshenziswa ukuhlaziywa kwezingxenye eziyinhloko (UKE), ucwaningo lwakha inkomba yokubusa
(1Y) kanye nenkomba yokuthuthukiswa kwezimakethe zezimali (NYKZ). Ngocwaningo lwemibhalo,
izinkomba zokuxhaswa ngezimali ko-BHZ yamanzi nokuthuthwa kwendle zihlonziwe. Inhlanganisela
yezindlela zokuhlehla ze-Poisson kanye ne-Tobit zasetshenziswa ukuze kuginisekiswe
ngokusemthethweni izinqumo ezithonya uxhaso lwe-BHZ yamanzi nokuthuthwa kwendle eZimbabwe.
Ngokuyinhloko, ukuxhaswa ngezimali kwama-BHZ amanzi kanye nokukhucululwa kwendle eZimbabwe
kuthonywa yi-GDP ngomuntu ngamunye, i-FDI, imali ezimakethe zamasheya kuya kwesilinganiso se-
GDP, isikweletu sebhange lasekhaya ku-GDP, isilinganiso sesikweletu sebhange kumadiphozithi
asebhange, izikweletu ezingasebenzi, kanye njengezinguquko zokuphatha zokulawulwa kwenkohlakalo,
izwi kanye nokuziphendulela kanye nomthetho. Inkomba yokuthuthukiswa kwezimali ethuthukisiwe ye-
PCA ayinamthelela ongatheni kwezezimali ze-BHZ zamanzi nokukhucululwa kwendle.
Ngokuphambene, inkomba yokubusa kwesikhungo iginisekisiwe ukuthi inomthelela omkhulu ku-BHZ

wamanzi nokuthuthwa kwendle eZimbabwe.

Ngaphezulu kwalokho kwethulwa uhlaka lokuvula uxhaso Iwezimali zamaphrojekthi wengqalasizinda
yamanzi kanye nokukhucululwa kwendle eZimbabwe, ucwaningo luncome, ngokubheka imiphumela,
ukuthi ngeSecurities Exchange Commission (SEC), kumele kwenziwe uguquko lwezakhiwo ukuze
kuthuthukiswe amandla emali yasekhaya. izimakethe ukuze zihlanganise ukukhishwa kwamasheya

omphakathi amakhulu. Izinguguko ezibandakanya ukubuyekezwa kohlu lwezimakethe zamasheya ukuze



kuhlangatshezwane nezinkampani zephrojekthi yengqgalasizinda ezinomlando omfishane wokusebenza
ukuze zikwazi ukuthola uxhaso Iwezimali zesikhathi esifushane nezesikhathi eside zibalulekile
ekuthuthukisweni kwengqalasizinda yamanzi eZimbabwe. Iziphathimandla eziphethe ezezimali
zelulekwa ukuthi zisebenzele ukuthuthukisa imakethe yebhondi kahulumeni ewuketshezi enejika
lesikhathi eside lesivuno. ljika lesivuno lesikhathi eside linikeza ibhentshimakhi yamanani entengo
kumaphrojekthi wengqalasizinda. Uhulumeni angasebenza nenhlanganiso zezikhungo zamazwe
ngamazwe ezifana le AfDB ukuze aveze impumela emihle kubatshalizimali ukuze bakhiphe amabhondi
ku-ZSE. Ngaphezu kwalokho, ukuze kwehlukaniseke iphothifoliyo yabaxhasi bo-BHZ, uHulumeni
waseZimbabwe uyalulekwa ukuba asebenzise uhlaka Iwezomthetho lwamanje ukuze kuthuthukiswe
izinga lezwe magondana nekhwalithi yesikhungo. Ngokuphathelene nabaxhasi baseShayina,
abatshalizimali baseYurophu nabaseMelika bathathela ekhanda ikhwalithi yesikhungo ngaphambi

kokutshala izimali.

Magondana nolughuba ucwaningo, ucwaningo luyabona ukuthi ububanzi bobambiswano
lokuthuthukiswa kwenggalasizinda yamanzi selushintshile ukuze lufake phakathi nezinye izinhlaka
ezifana nobudlelwane obubambisene nababambighaza kanye nobudlelwano bokusebenzisa amanzi
(UBA). Ucwaningo olwengeziwe lungahlola lezi zinhlobo zobambiswano ngokujulile, kungaba ngobunye
noma ngokuhlanganyela. Umthombo wezimali okuxoxwe ngawo kulolu cwaningo ungahlukaniswa futhi
uhlolwe ukuze kwakhiwe izinhlaka zokuxhasa ngezimali inggalasizinda yamanzi nokuthuthwa kwendle

eZimbabwe noma kwezinye izingxenye zomhlaba.

Amagama abalulekile: Amanzi nokuthuthwa kwendle, Ubambiswano lukahulumeni noluzimele (BHZ),

ubambiswano Iwababambighaza abaningi (UBA), izimali zenggalasizinda



Isishwankathelo
linjongo ezingundoqo zesi sifundo zazintlantlu ntathu: yayikukuhlalutya iindlela

zentsebenziswano yamaqumrhu abucala nakarhulumente (iiPPPs) ekunikezeleni iinkonzo
zamanzi nococeko ezindaweni zasezidolophini, kujongwe nokuba zingasebenza na
eZimbabwe; ukunakana nokuginisekisa imiba elawulayo ekunikeni imali iiPPPs zamanzi
nococeko eZimbabwe; kunye nokuqulunga isakhelo sokunika imali iiPPPs zamanzi nococeko
eZimbabwe. Kwagapheleka ukuba iindlela ezahlukeneyo zonikezelo mali nolawulo lweePPPs
ezifana nezo zaziwa ngezishunqulelo ezithi BOT omele ukuthi yakha-sebenzisa-dlulisela, BOO:
yakha-sebenzisa-yiba ngumnini, BOOT: yakha-sebenzisa-yiba ngumnini-diulisela kunye
neROT: vuselela-sebenzisa-dlulisela ziyasetyenziswa kwamanye amazwe afana neNigeria,
UMzantsi Afrika, iSenegal neNamibia. Eyona isetyenziswa kakhulu kwezi ndlela zeePPPs
yindlela yezivumelwano zokulawula nokugeshisa ngakumbi xa zikhona izibonelelo
nobuxhakaxhaka bokusebenza. Amazwe afana noMzantsi Afrika, asebenzisa indlela
yokusebenza apho kungganyaniswa iiprojekthi zobuxhakaxhaka bamanzi neendlela zePPPs
ezifanelekileyo. Ngokuhlalutya kugwalaselwa imiba engundogo (PCA), esi sifundo savela
nesalathiso sokulawula (GIX) kunye nesalathiso sophuhliso Ilwemarike yezemali (FDX).
Kwaphengululwa uluncwadi kwaze kwafunyaniswa izikhokelo zokunikela ngemali kwiiPPPs.
Kwasetyenziswa umxube weendlela zohlalutyo iPoisson neTobit ukuginisekisa imiba ekhokela
ukuxhaswa ngemali kweePPPs eZimbabwe. Kuyacaca ukuba ukuxhaswa ngemali kweePPPs
zamanzi nococeko eZimbabwe kufuthelwa yile miba ilandelayo, neyaziwa ngesiNgesi ngolu
hlobo: GDP per capita, FDI, imarike yestokhwe kwireshiyo ye GDP, amatyala ebhanki kwiGDP,
ireshiyo yetyala lebhanki kwimali engenayo. Amatyala angasebenziyo kwakunye nemiba
ngemiba yolawulo lobughophololo, amazwi nokuphendula, kunye nolawulo lomthetho.
Isikhokelo sonikezelo mali esaphuhliswa yiPCA sinefuthe elimandla kuxhaso mali IweePPPs
zamanzi nococeko. Kunjalo kunje, kwaginisekiswa ukuba isalathiso solawulo lwamaziko

sinefuthe elinamandla kwiiPPPs zamanzi nococeko eZimbabwe.

Ukongeza ekunikezeleni ngesakhelo sokuxhasa ngemali iiprojekthi zobuxhakaxhaka bamanzi
nococeko eZimbabwe, esi sifundo sicebisa ukuba kubekho inguqu zokomeleza iimarike zemali
zagaphakathi, oko kusenziwa ngokukhokelwa yikhomishini eyiSecurities Exchange
Commission (SEC), ngenjongo yokubandakanya imvumelwano yoluntu jikelele. linguqu
zokuphucula eziquka ukuhlaziya imigathango yodweliso kwimarike yestokhwe ngenjongo

yokulungiselela ubuxhakaxhaka bokusebenza kwiinkampani ezinikwa imali nezinembali



emfutshane yokusebenza zifuneka kakhulu eZimbabwe. Abasemagunyeni kwezolawulo
Iweemali bayacetyiswa ukuba baphuhlise imarike yokubolekisa elula neyenza intlawulo ethatha
ixesha elide. Intlawulo ethatha ixesha elide ibeka umgangatho kumngcipheko wokuseka
amaxabiso kwiiprojekthi zobuxhakaxhaka bokusebenza. Urhulumente angasebenzisana
namaziko anamacandelo amaninzi njengeAfDB ngenjongo zokukhuthaza abatyali mali
ukwenzela ukuba babolekise ngemali kwiZSE. Ngaphaya koko, ukwandisa nokudala
iintlobontlobo zeepotifoliyo zabaxhasi beePPPs, urhulumente waseZimbabwe ucetyiswa ukuba
aginisele izakhelo zasemthethweni ezikhoyo ngenjongo yokuphucula isimo sesizwe
ngokubhekiselele kumgangatho wamaziko. Xa kuthelekiswa nabaxhasi baseChina, abatyali
mali baseYurophu naseMelika bawuqwalasela nzulu umgangatho weziko ngaphambi
kokunikezela ngemali.

Malunga nophando oluthe chatha, esi sifundo siyagonda ukuba intsebenziswano kwimicimbi
yobuxhakaxhaka bomsebenzi kwezamanzi iyaguquguquka kwaye iquka nabanye abathathi
nxaxheba njengeendibanisela zabathathi nxaxheba abaninzi (MSPs) kunye neendibanisela
zabasebenzi manzi (WOPSs). lzifundo ezongezelelweyo zisengaxilonga nzulu ezi ndidi
zentsebenziswano ngokukodwa okanye ngokwengqokelela. Imithombo yokunikezela ngemali
ingacazululwa ixilongwe ukuze kuyilwe izakhelo zokunikezela ngemali kubuxhakaxhaka

bokusebenza amanzi nococeko eZimbabwe okanye kwamanye amazwe ehlabathi.
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Chapter One: Introduction and Background

1.1 Background of the study

Since its inception in the 1940s, the United Nations (UN), through its various agencies, has
spearheaded international development. In order to consolidate the milestone achievements during
the era of the UN Millennium Development Goals, in 2015, world leaders convened in Addis Ababa,
Ethiopia at a conference on Financing for Development. Seventeen Sustainable Development Goals
(SDGs) were adopted (Jomo, Chowdhury, Sharma, and Platz, 2016). As the successor to the MDGs,
for the years covering 2015 to 2030, the SDGs, will serve as reference goals guiding international
community actions on the development front. The framework for Sustainable Development Goals
(SDGs) is provided for by the 2030 Agenda for Sustainable Development, and the Addis Ababa
Action Agenda on Financing for Development. The 193 member nations of the General Assembly
unanimously endorsed the Agenda, which is a culmination of many years of negotiations (Klapper,
El-Zoghbi, and Hess, 2016).

Unlike their predecessor, crafting of the SDGs was widely considered ambitious, as these goals cover
a much wide range of issues. When compared to the MDGs, SDGs aim to be holistic and universal
in nature, being applicable to the developing countries as much as the developed world and having to
work as guide posts for the global transition to sustainable development (Nabyonga-Orem, 2017;
Josephson, 2017). The goals are aimed at inducing coherence between governments through working
towards concrete targets to reduce poverty, build capacity for food self-sufficiency, improve human
health services delivery, enhance the quality of education, reduce inequality, foster economic growth,
work towards world peace and justice, mitigate climate change, and most importantly innovation and
accumulation of a stock of sustainable infrastructure (Pradhan, Costa, Rybski, Lucht, and Kropp,
2017).

Infrastructure is an indispensable component of the United Nations’ Sustainable Development Goals
(SDGs). This is in light of its cross-cutting relevance across the seventeen SDGs (Renwick, Gu, and
Gong, 2018). The impact infrastructure has on SDGs can be either direct or indirect (Thacker,
Adshead, Hallegatte, Fay, Harvey, Meller, O’Regan, Rozenberg, Watkins, and Hall, 2019). Sector-
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wise, energy and water infrastructure, collectively bear the strongest and widest direct influence on
SDGs, especially when SDG 6 (clean water and sanitation) and SDG 7 (affordable clean energy) are
considered. By way of example, access to reliable energy sources is central to the provision of better
education, as is access to clean water and sanitation for better health outcomes. Furthermore, access
to energy and sanitation services is essential to achieving gender equality through enhanced mobility
and productivity of women in particular. Contra-wise, transport infrastructure has the largest indirect
effect on SDGs targets, given its centrality in facilitating the movement of goods and services
(Thacker et al., 2019; Gustafsson and Ivner, 2018). The continued advancement in information
technology and its adoption in a wide range of services, including but not limited to financial, medical,
and trade implies that the ICT sector has the highest overall impact across the SDGs when indirect
linkages are factored in. As such, synergistic feedback mechanisms exist between infrastructure
variables and the SDGs, with the stock of infrastructure impacting the delivery of the SDGs, while
the SDGs themselves provide policy and decision-making frameworks for sustainable infrastructure
development (Thacker et al., 2019).

Zimbabwe, like the rest of the African continent, is endowed with vast water resources that include
rivers, inland lakes, aquifers and swamps (Mugagga and Nabaasa, 2016; AfDB, 2018). Most of the
country’s water sources, have been neglected and are heavily polluted (Matandare and Matandare,
2018). Water resources are integral to the achievement of the SDGs, specifically SDG 6 whose
primary focus is the sustainable and inclusive management of water and sanitation services (Nhamo,

Nhemachena and Nhamo, 2019). The focal tenants of SDG 6 are summarised in Table 1 below.

Table 1: SDG 6: To ensure availability and sustainable management of water and sanitation
for all.

Target Goal Indicator International Custodian Agency
By 2030, achieve universal | 6.1.1 Proportion of
6.1 | and equitable access to safe | population using safely WHO and UNICEF (JMP)
and affordable drinking | managed drinking water
water for all services

By 2030, achieve access to | 6.2.1 Proportion of
6.2 | adequate and equitable | population using:

sanitation and hygiene for | a) safely managed WHO and UNICEF (JMP)
all and end open defecation | sanitation services, and
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b) including a hand-
washing facility with soap
and water

By 2030, improve water
quality by reducing
pollution, eliminating
dumping and minimizing

6.3.1 Proportion of
wastewater safely treated

6.3 |release  of  hazardous UN-Habitat and DESA-UNS WHO
chemicals and materials, | 6.3.2 Proportion of bodies | (JMP also contributes data) UNEP
halving the proportion of | of water with good ambient
untreated wastewater and | water quality
substantially increasing
recycling and safe reuse
globally
By 2030, substantially
increase water-use | 6.4.1 Change in water-use TBD
efficiency across all sectors | efficiency over time
6.4 |and ensure sustainable FAO
withdrawals and supply of | 6.4.2 Level of water stress:
freshwater to address water | freshwater withdrawal as a
scarcity and substantially | proportion of available
reduce the number of people | freshwater resources
suffering  from  water
scarcity
By 2030, implement | 6.5.1. Degree of Integrated
integrated water resources | Water Resource
management at all levels, | Management (IWRM)
6.5 |including through trans | Implementation 6.5.2 UNEP, UNECE and UNESCO
boundary cooperation as | Proportion of trans
appropriate boundary basin area with
an operational arrangement
for water cooperation

By 2020, protect and restore

water-related ecosystems, | 6.6.1 Change in extent of

6.6 | including mountains, | water-related ecosystems UNEP
forests, wetlands, rivers, | over time
aquifers, and lakes
By 2030, expand
international  cooperation | 6.a.1 Amount of water- and
and  capacity  building | sanitation-related official OECD and WHO

6.A |support to developing | assistance that is part of
countries in water- and | government-coordinated

sanitation-related activities
and programs

spending plan
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By 2030, support and|6.b.1 Proportion of local
strengthen the participation | administrative units with
6.B | of local communities in | established and operational WHO
improving ~ water  and | procedures for participation
sanitation management of local communities in
water and  sanitation
management

Sources: Author’s own conceptualisation from Hererra (2019) and Nhamo et al. (2019)

As recapped in Mara and Evans (2018), Herrera (2019), SDG 6 is complementary to several preceding
global initiatives to address water and sanitation challenges worldwide. The International Drinking
Water Supply and Sanitation Decade (IDWSSD) (1981 to 1990) was the pioneering global
undertaking to call for universal access to water and sanitation services (Evans et al, 2018; Herrera,
2019). This was followed by The Safe Water 2000 project that ran until the end of 2000. Thereafter,
it was the MDGs water target that endeavoured to scale down by 50%, the proportion of the global
population without improved sanitation over the decade ending 2015 (Mara and Evans, 2018; Herrera,
2019).

SDG 6 is thus a paradigm shift from its predecessors in that it stretches the scope of what ought to be
achieved, as well as enlarging the number of stakeholders that facilitate the attainment of the goal.
The design of the goal encapsulates a systems approach given that access to water and sanitation
services is embedded directly or indirectly in multiple other SDGs (Kamau, Chasek and Connor,
2018; Herera, 2019). Practitioners and academics have linked SDG 6 to the SDGs dealing with health
(SDG 3), education (SDG 4), and sustainable cities (SDG 11) (Mugagga and Nabaasa, 2016; Nhamo
et al., 2019). Additional linkages can still be mapped with other SDGs not specifically stated here.
Thus, it can be argued that SDG 6 is an instrumental multiplier goal with the capacity to decide

Zimbabwe’s development pathways.

In fact, the notion of the centrality of water and sanitation in the development processes is not just
intuitive. Evidence-based studies by reputable development agencies such as the Organisation for
Economic Cooperation and Development (OECD), World Bank (WB) and Global Water Practice
(GWP) have also positioned water at the centre of economic development processes (Food and
Agriculture Organisation [FAO], 2015). Symbiotic linkages exist between water and development;

that is, water is essential to socio-economic development, and in turn, the development provides the
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requisite resources to develop hard and soft water infrastructures (Ait-Kadi, 2016). However,
accomplishing the water and sanitation targets in developing countries is a momentous task
constrained by multi-faceted challenges ranging from governance and technological inadequacies as

well as infrastructure and financing (Herrera, 2019).

1.2 Defining Infrastructure
Defining terms is critical to research for it lands clarity and helps to focus the direction of the study.

Many acknowledge the absence of a common consensus on what the term infrastructure refers to,
why it is understood in that way, and the link between the investors’ perspectives of what
infrastructure is against the view of those who are not investors (Strickland, 2016). As stated by
Beeferman and Wain (2013), the meanings attributed to the term infrastructure to a greater extent,
reflect the vantage point from which one is situated with respect to it. One way of classifying
infrastructure is through the lenses of the phases in the investment life cycle of a specific asset. Two
broad categories of greenfield and brownfield infrastructure projects emanate from this view (Tulung,
2017). Greenfield investments refer to those assets that are yet to be constructed. On the contrary,
those infrastructure assets that have gone through the construction phase and are capacitated to
generate revenue streams are referred to as brownfield investments (Bayar, 2017). In between, are
growth infrastructure which refers to those investments where the physical entity exists, but the

project requires additional capital injection for purposes of either expansion or renovations.

Another approach distinguishes between economic and social infrastructure. Economic infrastructure
entails those large physical networks that act as economic enablers and they are the spinal to a nation’s
functioning (Srinivasu and Rao, 2013). Transport, telecommunication, water and sanitation services,
solid waste, and energy services fall under this class of infrastructure categorisation (Oughton and
Tyler, 2013). Social infrastructure embodies socio-political and cultural institutions such as those
providing health, education, defense, and correctional services to support a nation or community
cohesion (Fransen, Bufalo, and Reviglio, 2018). The quantification of returns on investment explains
the structural difference between economic and social infrastructure. Steady streams of cash flows
generated from economic infrastructure can easily be measured and as such the application of
financial analysis concepts is relatively easy (Fransen et al., 2018). This is unlike social infrastructure

which has returns that accrue to private individuals as much as to the government. Quantifying the
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benefits of a correctional facility can be extremely difficult for instance. Furthermore, infrastructure
ability to transcend the material and abstract worlds give another perspective to look at and define
infrastructure. Rather than looking at infrastructure through the lenses of its physical manifestations,
infrastructure can be viewed as a financial security that can be traded in over the counter markets
(OTC) or listed exchanges (Obrien and Pike, 2017; Bird, Liem, and Thorp, 2014).

From this discussion, it can be deduced that infrastructure is a complex and vast asset whose definition
and classification vary among researchers and practitioners (World Economic Forum, 2010). This
study will closely follow the strand of literature that categories infrastructure as either economic or
social, on the basis that it offers a wider spectrum of investment opportunities across multiple sectors.
Economic infrastructure is the category of interest, taking cognisance of the fact that in the
contemporary economy, infrastructure has metamorphosed into a distinct asset class that is tradable,
exchangeable, fungible and liquid (Weber, Staub-Bisang, and Alfen, 2016; Woetzel, Gamero,
Mischke, Kamra and Palter, 2017; Fields, 2018). This perspective to defining infrastructure will
ensure that this study achieves its set research objectives. Summarily, for the purposes of working
definitions in this study: water and sanitation infrastructure refers to those components that facilitate
the provision and access to water and sanitation services, being infrastructure assets for extraction,
conveyance, storage, treatment, distribution of water and sanitation services (Stip, Mao, Bonzanigo,
Browder and Tracy, 2019). Financing of infrastructure assets will be considered as the financial

arrangement that enables the cost of developing project to be settled.

1.3 The Infrastructure Gap and Zimbabwe’s vision 2030
Decades of under-investment in critical infrastructure has affected countries around the world, with

the need for quality resilient infrastructure coming at a period of severe economic underperformance
(Woetzel et al., 2016; Strickland, 2016). If the trend is allowed to continue, estimations are that
insufficient capital injections into the infrastructure sector will ultimately result in the erosion of
future growth potential and productivity. The global economy, for the decade ending 2030, needs to
channel at least US$90 trillion into infrastructure assets if future demographic and economic
developments are to be sustained (Panayiotou and Medda, 2016). Annually, this translates into
expenditure amounts of between US$5 trillion and US$6 trillion towards the construction of new

urban settlements, transport networks, energy systems, water and sanitation networks, and
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telecommunications systems. This level of capital requirement entails that the current levels of
expenditure towards infrastructure, estimated to be between US$2 trillion and US$3 trillion, be
doubled (International Bank for Reconstruction and Development [IBRD], 2017). When efforts to
fight the adverse consequences induced by climate change are factored in, these annual investment

estimates are likely to be much higher.

Sub-Saharan Africa consistently ranks very low, relative to other developing regions of the world
insofar as quantity and quality of infrastructure is concerned. Annually, up until the year 2021, Africa
needs to invest an estimated US$93 billion if the accumulation of social and economic assets is to
grow in tandem with the population growth (IBRD, 2017). Expenditure on infrastructure in
Zimbabwe is about US$0.8 billion per year, though, regrettably US$0.7 billion of this amount is lost
to inefficiencies of diverse kinds, corruption being chief among them (Pushak and Garmendia, 2018).
Even if these inefficiencies were to be fully addressed, Zimbabwe still faces a staggering
infrastructure financing gap that requires innovative financing to bridge.

After decades of economic mismanagement and turbulence on the political front, the deterioration of
infrastructure in Zimbabwe is evident (Bandauko, 2018). For the past twenty years, fiscal
misalignment, corruption and the haphazardness with which the fast-track land reform programme
was implemented ushered in the deepest peace-time economic contraction the country has ever
experienced (Drabo, 2018; Adeleke, 2019). American and European governments, responding to
human rights abuses and the disregard for the rule of law on the part of the Zimbabwean government,
imposed political and economic sanctions on Zimbabwe (Marevesa, 2019). Consequentially, hyper-
inflation rolled in a situation that compelled the Zimbabwe government in 2009 to shy away from the
Zimbabwe dollar in favour of a basket of more stable monetary denominations such as the United
States dollar (US$), the British Pound (GBP), the Euro and the South African rand (ZAR) (Chiwawa,
2019). Over the same period, as the country failed to service its debts, payment arrears were
accumulated with International Development Partners (IDP) and bilateral creditors. The country’s
debt dynamics from 2000 to 2021 are presented in Figure 1. Zimbabwe’s debt overhang currently
stands at US$17.7 billion, making it difficult to obtain long-term infrastructure financing due to
heightened credit risk in the eyes of international financing institutions (Saungweme and Odhiambo,
2019). The outcome has been the depletion of the productive capacity of existing assets with the
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government failing to mobilise the requisite financing to construct new infrastructure assets or even

to service those that already exist.

In July 2018, the newly sworn-in government attempted to correct the imbalances through a tightened
fiscal policy. In 2019, the Zimbabwean Cabinet adopted a budget that was premised on strengthening
further fiscal consolidation by containing the public service wage bill, improving the design of
agricultural subsidies, and reducing transfers to state-owned enterprises (SOEs), some of which are
strategic infrastructure development enablers (Ministry of Finance and Economic Development,
2019). According to Sibeko (2019), a reduction in centralised funding sources hinders the
development of sustainable infrastructure projects, as is the case in South Africa where cuts are
reported to have delayed health and education related projects. This raises an important question
regarding the viability of services provision. However, at a time when governments are financially
weak, investment in new stock of infrastructure is needed the most, especially in light of the centrality
of infrastructure assets in meeting SDGs targets.

External debt as a percentage of GDP
300
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Figure 1: Zimbabwe external debt as a percentage of GDP
Source: Author’s own conceptualization from: World Bank (2021); Trade economics (2021)

Zimbabwe envisions being an upper-middle-income economy by the year 2030. Vision 2030,
launched by President E. D. Mnangagwa in September of 2018, has infrastructure development as a

stand-out pillar upon which it is founded (Government of Zimbabwe, 2018). Vision 2030 envisages
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well-developed, modern, efficient and resilient infrastructure as an important determining factor to
Zimbabwe’s economic recovery, given infrastructure’s potential to create employment and stimulate
economic growth. The policy plan seeks to increase infrastructure investments in energy, transport,
information technology, tourism, housing, and water and sanitation, in alignment with and pursuit of
the UN’s SDGs (Government of Zimbabwe, 2018). A list of infrastructure projects that the
Government of Zimbabwe sought to execute in the short term was detailed under the Zimbabwe
Transitional Stabilisation Programme (ZTSP) for the period 2018 to 2020 (Ministry of Finance and
Economic Development, 2018). The implementation of ZTSP required a total of US$ 9 billion worth
of investment. How this huge amount of investment can be mobilised, at a time when Zimbabwe is
confronted with adverse conditions of floundering tax receipts and drying international lines of credit
is a tall order that businesses, the public, and policy makers have to confront (Nyandoro, 2019). Given
this context, it has become necessary to explore alternative sources of infrastructure financing, largely
private financing since the traditional model of state financing has proved insufficient in Zimbabwe
(Strickland, 2016). Inevitably, the argument regarding why the private sector should be involved in
what is traditionally public infrastructure space metamorphoses into how the private sector should be
involved in this segment of the economy. This study seeks to analyse how private players can
participate in the Zimbabwean infrastructure market through the public-private partnership (PPP)
avenue, and most importantly, how such partnerships can be financed to develop resilient and

sustainable water and sanitation infrastructure system in a developing country set up.

1.4 The Problem Statement
Despite gaining political independence well over three decades ago, a period that is long enough for

meaningful socio-economic strategies to have been implemented, the state of water and sanitation
provision in Zimbabwe is extremely poor (Nhapi, 2015). Zimbabwe’s urban water supply and
sanitation sector at one time could boast of having the highest access rates to reliable and safe services
in Africa. Over the first two decades from Zimbabwe’s independence in 1980, water coverage
witnessed an upward trend from 32% to 56% with sanitation access rate sharing in the same trend,
increasing to 55% from 28% (African Ministers Council on Water [AMCOW], 2015). By the late
1990s, urban water services had attained impressive access coverage rates of well over 90%
(AMCOW, 2015). Unfortunately, this is no longer the case, as there has been a steep deterioration in

service provision, in both rural and urban areas, the extent of which is alarming for a country that is
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not under a military conflict of any type. Deferred maintenance and lack of funding for system
rehabilitation and expansion has made service intermittent and created a constant threat to public
health (Cole, Mudhuviwa, Maja, and Cronin, 2021).

New investment into the water and sanitation sector has been difficult to come by leading to a
sustained decline in operations. Sewage systems are constantly experiencing large-scale blockages
and the scarcity of chemicals has led to raw sewage being disposed into urban water supply bodies
such as Lake Chivero and Darwin-dale dam which are prime water sources for Harare and Norton,
respectively (Tendaupenyu, Magadza and Murwira, 2017). Water treatment plants are dysfunctional
partly because a large constituent of these pieces of machinery has outlived their economic life (Hoko,
Nhongo, and Kugara, 2018). The failure of the state-owned Zimbabwe Electricity Supply Authority
(ZESA) to generate and distribute reliable electricity has further compounded the water and sanitation
challenges in Zimbabwe (Homerai, Mayo and Hoko, 2019). Water and sewage Systems run on
electricity without which they cannot be operated. Water dependent business enterprises have
adversely been impacted upon by the state of water and sanitation services in Zimbabwe, very much
the same way the general urban populace in particular has been affected by water scarcity (Khumalo,
Dube, and Madzivire, 2020).

Water and sanitation projects have stalled largely due to financial constraints. A classic example is
that of the Matabeleland Zambezi Water Project (MZWP) whose conception was in 1912, during the
colonial era (Zhou and Chilunjika, 2018). The project implementation is in three phases: the first
phase of the project was supposed to be the construction of the Gwayi-Shangani dam, followed by
the second phase which entails the construction of a pipeline from the dam to Bulawayo, the second
largest city in Zimbabwe. Lastly, the construction of a 450km water pipeline from the Zambezi basin
to Bulawayo, would be phase three. Although a number of factors could be cited for delays in
construction works, according to Zhou and Chilunjika (2018), the key constraint has been financial
consideration. The project requires US$1.2 billion to complete.

Experiences from some developing countries provide empirical evidence for the fact that PPPs, if

well structured, can remedy financing challenges in the water and sanitation sector (AfDB, 2008;
Fall, Marin, Locussol and Verspyk, 2009). An example is that of a wastewater treatment with a
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processing capacity of 250, 000 cubic metres per day for New Cairo City in Egypt (Salvador, Trillas,
Ricart and Planas, 2016). With technical support from the International Finance Cooperation (IFC),
the deal mobilised private investment, both local and international, in the range of US$150 to US$200
million (Salvador et al., 2016). Completed in 2012, the project is considered as a prime model for
future PPPs in Egypt, and other developing African countries, given the successful execution of the

transaction.

Cognisant of the positive impact that private participation can bring to water infrastructure
development, the Government of Zimbabwe, under its Agenda for Sustainable Socio-Economic
Transformation (Zim-ASSET) and the Transitional Stabilisation Programme, has been encouraging
private participation in infrastructure projects (Government of Zimbabwe, 2013; Ministry of Finance
and Economic Development, 2018). However, the uptake of PPP ventures in Zimbabwe is currently
very low compared to countries such as China where the demand for PPP type infrastructure
transactions is ever strengthening (Zhao, Su and Li, 2018). Between 1984 and 2013, a total of 1236
infrastructure deals involving private investment were approved with 38% of the participating
investors coming from mainland China (World Bank, 2018). Over the two years ending 2015, China
saw 2767 PPP projects reach financial closure, with a total investment value of US$5 trillion
(National Development and Reform Commission of China, 2015; World Bank 2018).

A number of factors explain the positive trend in the number of Infrastructure PPPs that have reached
financial closure in China. Within the water and sanitation sector for instance, the Chinese
government, in order to bridge the financial gap in infrastructure development, opened up the water
and sanitation services sector to domestic and international investors (Wu, House and Peri, 2018).
Foreign investors were granted permission to pursue in a competitive bidding process for urban water
infrastructure contracts in China. This was a radical shift from a centrally planned economic system
where water supply is viewed as an essential task for the government to meet the basic public needs
hence urban water and sanitation services are provided by the state almost for free (Wu et al 2018;
Qian, Houser, Wu and Wu 2019). Market oriented reforms were instituted in China from 1978
onwards. One such policy promulgation that had a positive impact on the Chinese water and sanitation
PPP market was the Twenty-first Century Urban Water Management Pilot Scheme of 1997 under
which water tariffs were liberalised if a project finance structure has a foreign component in it (Wu
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et al., 2018; Qian, Houser, Wu and Wu, 2019). Through this policy, international investors received
attractive risk-adjusted net returns from Chinese water and sanitation infrastructure projects. A
complementary policy to the Twenty-first Century Urban Water Management Pilot Scheme of 1997
was the Urban Water Price Regulation in 1998 which empowered local government authorities to set
water tariffs at rates that guaranteed foreign investors a net return that ranged from 8% to 10% (Wu
et al., 2018). The policy promulgation was strongly supported at various levels of the Chinese
government and consequentially local authorities in many cities implemented water tariff reforms.
Water and sanitation rates increased by an average of 50% between 1998 and 2007. However, it is
argued that water tariffs in China are yet to reach full cost recovery levels. If the sector is to be
commercially viable, further increases are necessary. Moreover, besides the tariff reforms, instead of
relying solely on foreign banks for financing, doors were opened for domestic Chinese banks to invest
in water and sanitation PPPs (Qian, Wu et al., 2020).

Contrary to PPP market developments in China, according to the PPP Knowledge Lab (2021), since
1994, a limited number of PPP deals have to date, reached financial closure in Zimbabwe. Of these,
seven are in the road transportation sector, one is in the railways transportation sector, and three are
in the electricity generation sector (Table 2). Despite the socio-economic importance of the water and
sanitation sector and the infrastructure deficiency, according to the PPP Knowledge Lab (2021), no
mega water and sanitation PPP deal in Zimbabwe has successfully been completed.

Table 2: PPP projects that reached financial closure in Zimbabwe

Project name Sector Financial closure year | Investment (US$ Million)

Limpopo Toll Bridge Transport 1994 18
African Power Energy 1998 600
Beitbridge - Bulawayo Railway | Transport 1998 85
Ngezi platimum highway Transport 2001 17
Newlands bypass Transport 2007 12
Beitbridge Border Post Transport 2011 97
I(Olrr:)ljselirtnbanje ethanol plant neray 2013 500
Rehabitaton Project | Transpor 2014 206
Kupinga small hydropower Energy 2017 6
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Uhuru Energy Solar Plant Energy 2017 60

Beitbridge modernisation Transport 2021 300

Total Investment value 2001

Source: Author’s own conceptualisation using data from PPP knowledge lab (World Bank) (2021)

Essentially, there is bias in the distribution of PPP investments, and this sectorial investment bias is
what underpins the motivation for this study, with the aim of developing a framework for innovative
financing models of water and sanitation infrastructure in Zimbabwe (Africa Capacity Building
Foundation [ACBF], 2016). This is imperative given that, as evidenced in table 2, Zimbabwe still
lags behind in terms of successful financing of water and sanitation PPPs.

1.5 Research objectives and questions
The purpose of this research is to empirically address the lack of financing for PPP infrastructure

projects, and its application to the development of water and sanitation sector in Zimbabwe. The
experience of other developing countries over the previous years has demonstrated that there is no
universal norm for the most suitable design of PPP arrangement for infrastructural development
projects (Delmon, 2010). According to the African Development Bank (AfDB, 2019), the design and
analysis of PPPs must be tailor-made to a specific country, sector or project. As such, this research
will focus on financing of water and sanitation PPP infrastructure projects in Zimbabwe. Applying
empirically examined determinant factors to financing of PPP water and sanitation infrastructure
projects, the researcher intends to formulate and present a framework for the financing of PPP projects

in Zimbabwe.

Specifically, the research objectives to be achieved are as follows:
= To analyse global PPP models commonly used in providing water and sanitation services in
urban settlements, and assess their applicability to the Zimbabwean context.
= To identify and confirm determinant factors to financing of water and sanitation PPPs in
Zimbabwe.

= To develop a framework for financing of water and sanitation PPPs in Zimbabwe.

This study endeavours to answer the following research questions:
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=  What global PPP models are commonly used in providing water and sanitation services in
urban settlements? Of these, which PPP model(s) can be adopted to develop resilient and
sustainable water and sanitation infrastructure in Zimbabwe?

= What are the determinants of financing for PPP water and sanitation infrastructure?

= Which framework is implementable for financing of water and sanitation PPP projects in
Zimbabwe?

As a priori, the macroeconomic environment, financial market development, international capital
flows and institutional quality are expected to have a significant influence on financing of water and
sanitation PPP infrastructure projects in Zimbabwe. Elsewhere, private financing of water and
sanitation infrastructure PPPs has been shown to be positively correlated with strong macroeconomic
fundamentals such as gross domestic product, stable inflation and exchange rate dynamics
(Babatunde and Perera, 2017). Similarly, Baker (2016) and Botlhale (2016) showed that,
infrastructure investment inflows are attracted to developing and emerging countries that rank high

the World Bank’s (WB) governance and ease of doing business indicators, respectively.

1.6 Contribution of the study
Zimbabwe has great potential to score high on sustainable development indicators. However,

realising this potential is dependent on the availability of quality economic and social infrastructure.
Cognisant of this, infrastructure development is the cornerstone of the government of Zimbabwe’s
economic policies and strategies (Ministry of Finance and Economic Development, 2019;
Government of Zimbabwe, 2021). This study seeks to complement the government of Zimbabwe’s
commitment to addressing infrastructure bottlenecks in the water and sanitation sector by providing
empirically examined information and analysis critical to informed decision making. Unpacking PPP
models used in other countries and how such models can be aligned to the water and sanitation sector
in Zimbabwe can significantly enhance the strategic decision processes aimed at developing
infrastructure in Zimbabwe. The AfDB (2019) noted that PPP models and the finance approach to the
models have to be tailor-made to a particular country and to a particular sector in order to derive
maximum infrastructure development benefits. Studies that adopt the recommended view from the
AfDB are scant in Zimbabwe, especially for the water and sanitation sector, a gap that this study
seeks to contribute towards. Studies conducted within specific sectors and geographical definitions
are important in aiding national and international PPP stakeholders to formulate PPP strategies (Dolla
and Laishram, 2019).
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In addition, the findings and recommendations from this research can be used to inform and guide
the Government of Zimbabwe’s dialogue with the investors with regard to investment opportunities
in the water and sanitation sector. For the Zimbabwean government to convince private investors to
take up stakes in water and sanitation infrastructure projects, it is imperative that the government be
equipped with empirically tested facts (Seema and Kibuuka, 2017). Assessment of the suitability to
the Zimbabwean context of PPP models used in other countries to develop water and sanitation
infrastructure along with determinants to financing the models as will be provided for by this study

facilitates the alignment of Government infrastructure objectives to investor interests (AfDB, 2019).

Financial asset managers seeking to maximise investment returns and manage risk through
diversifying into infrastructure will derive value from the findings and recommendations of this study.
Empirical studies confirm that infrastructure securities offer attractive financial performance to
investors in terms of superior risk-adjusted returns and stable cash flows (Oyedele, 2014; Panayiotou
and Medda 2016). However, given the novelty of infrastructure as an investment asset class, it is
paramount that private investors and asset managers have current and detailed information about
sector and sub-sector specific investment opportunities in specific geographical locations: the water
and sanitation sector in Zimbabwe in this case. Panayiotou (2016) noted that a still hesitant private
sector exists with regard to investment in infrastructure even in developed countries like the United
Kingdom (UK) largely because of information asymmetry. As such, this study will be instrumental
in bringing to the fore perspectives on water and sanitation PPP financing with the goal of attracting

capital resources into the sector.

For the researcher, the successful completion of this study will ensure the attainment of the highest
possible academic qualification as a personal feat. This thesis will be used to undertake future
research in the area of sustainable development, focusing on infrastructure and PPP financing, adding
to the scant scholarly body of knowledge on the topic. In addition, it is the aspiration of this researcher
that, this thesis will motivate other students to further explore and develop this subject of innovative
financing for PPP infrastructure development. The topic is relevant, particularly as it forms the basis
of SDG9, Target 9A which seeks to: “facilitate sustainable infrastructure development for developing
countries”, through enhanced financial, technological and technical support to African countries, least
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developed countries, landlocked developing countries and Small Island developing States. This study
will be readily available to fellow students who are enthusiastic about infrastructural development
using PPP arrangements for the water and sanitation sector, as well as sustainable development

thereof.

1.7 The organisation of the study
Summarily, an introduction to the study is provided in this chapter through an outline of the

background of the study. The problem statement along with the thesis objectives and the questions
the study seeks to answer were also stated. Furthermore, herein stated is the contribution of the study.
In Chapter Two, the theoretical literature that underpins private participation in infrastructure sectors
that are traditionally viewed as public, is presented. Additionally, models for infrastructure financing
are presented together with a review of the use of PPPs for water and sanitation development in
Africa. A review of previous empirical studies is in Chapter Three, whilst the methodology
underpinning is detailed in Chapter Four. The chapter also provides a justification for the selection
of variables and the sample period. The same chapter will discuss the estimation techniques, clearly
stating the rationale for selecting the models used. Data analysis and the discussion of the key findings
are the main subjects of Chapter Five. The study ends with Chapter Six which gives a concluding
summary of the entire thesis, while highlighting possible recommendations and the implication the

study has for future studies.
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Chapter Two: Theoretical and Conceptual Literature Review
2.1 Introduction
The theoretical and conceptual tenets of this study are articulated in this chapter. Theories that anchor
private participation in public infrastructure sectors are explained, along with the conceptual models
for financing infrastructure. In addition, the models for infrastructure development, sources of

financing for PPPs and the risks inherent in PPPs are also discussed.

2.2 Relevant PPP theories to the study
Since the launch of the SDGs, the concept of ‘innovative financing’ for infrastructure development

has been popularised (Ottinger and Bowie, 2016). For their part, African governments are looking for
better financial solutions, for example, through collaborations that increase private investment flows
for public services delivery as well as risk mitigation solutions that facilitate private entry into
infrastructure sectors (Albalate, Bel-Pifiana, and Geddes, 2015; Jomo et al., 2016). As such, for the
purpose of addressing the objectives of this study, it is imperative to review selected theories that
underpin academic research and the adoption of innovative financing for sustainable infrastructure
development. Four theories, namely the stakeholder theory, constraint theory, transaction cost theory
and the behavioural portfolio theory, are discussed herein.

2.2.1 Stakeholder Theory
The origination of the stake-holders concept can be traced back to the Stanford Research Institute

during the 1960s (Freeman 1984; Polonsky 1995). However, the introduction of the concept into the
management discipline is attributed to Freeman (1984) as embodied in the seminal publication
“Strategic management: A stakeholder approach” (Donaldson and Preston, 1995). Evolving out of
other central management theories and concepts of corporate social responsibility, systems and
organisational theories, the stakeholder theory emphasises the notion of “who or what really counts”
(Donaldson and Preston, 1995). To this end, according to the stakeholder theory, management should
consider the expectations of interest groups when formulating organisational strategies. A three-way
theoretical taxonomy to stakeholder theory was provided by Donaldson and Preston (1995). The
identified taxonomies are normative stakeholder theory, descriptive stakeholder theory and
instrumental stakeholder theory. The descriptive stakeholder theory endeavours to explain the
behaviour and characteristics of the firm, whilst the instrumental stakeholder theory attempts to map
and verify the network linkages between organisations, and finally, the normative stakeholder view
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focuses on describing the morale guidelines for management and operation of entities (Gilbert, and
Rasche, 2008; Agle, Donaldson, Freeman, Jensen, Mitchell and Wood, 2008; Bailur, 2006).

Within the stakeholder paradigm, the two concepts of power and interest are used to explain and
understand stakeholders. In this context, power defines the extent to which during the process of
attaining organisational goals and objectives an entity can superimpose its will on the stakeholder
universe whilst interest speaks to the levels of involvement or attention (McErlane, Heaney, Haran
and McClements, 2016). Equally, compounding the notion of power and interest within the
stakeholder theory spectrum is the concept of legitimacy (Richter and Dow, 2017). Accordingly,
individuals or organisations who can directly or indirectly impact the organisation should be
considered as being legitimate and consequentially deserve management attention regardless of the

nature of their claims (Ritcher and Dow, 2017).

Some academics, on one hand, are of the view that legitimacy as a principle attempts to differentiate
between individuals and groups with influence from those just holding a moral claim (Donaldson and
Preston, 1995). Philips (2003), on the other hand, recommended that regardless of a stakeholder
having just a moral claim, in line with the concept of stake-holding, the interest of such stakeholders
deserves managerial attention. Accordingly, Philips (2003) proposed a nomenclature of stakeholders
constituting of normative, derivative and non-stakeholders. Those stakeholders for which an
organisation has a moral obligation are taken as normative, whilst derivative stakeholders refer to
those parties whose actions and claims managers must account for. Non-stakeholders are those groups
or individuals without influence or moral claim. In practice, distinguishing between these groups is

however challenging (Philips, 2003).

The research questions for this study will be addressed from the stakeholder lens. Participation and
engagement can be fostered, and economic and social benefits derived through cooperation between
the public and private sector organisations for sustainable and resilient water and sanitation
infrastructure development in Zimbabwe (Zhang, Gao, Feng, and Sun, 2015). A PPP infrastructure
strategy thus requires consideration of the interest of all stakeholders in order to be successful.
McErlane, Heaney, Haran and McClements. (2016) distinguish between macro-level stakeholders
and micro-level stakeholders. The contracting authority and the project company are the macro-level
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stakeholders, whereas debt holders, equity holders, pressure groups and other contractors individually
constitute micro-level stakeholders (McErlane et al., 2016). Understanding of micro and macro level
stakeholder priorities, risk profiles and opportunities is imperative given that collectively, the
activities of macro and micro stakeholders can determine the successful adoption and financing of

PPP infrastructure projects in Zimbabwe.

2.2.2 Constraint Theory
The constraint theory was promulgated in the 1980s by Goldratt (Rand, 2000). The theoretical

cornerstone of the constraint theory is that a system endeavouring to attain the desired goal is
characterised by one or more constraining factors and the prevalence of such factors is an opportunity
for improvement. Constraints to a system can be in the form of resources, human and non-human
capital resources, regulations, information asymmetry among others (Rand, 2000). Constraint theory
is advantageous in that it presents an opportunity to critically examine a system to identify challenges
as a precursor for innovation. This study will be guided by the constraint theory to identify

determinants of PPP financing for sustainable water and sanitation infrastructure in Zimbabwe.

2.2.3 Transaction cost theory
The origin of the transaction cost theory (TCT) can be traced back to the seminal work, “The nature

of the Firm”, by Ronald Coase published in 1937 in the American Economic Review. As such, to
many, Ronald Coase is the father of the TCT (Williamson, 1985). In developing the TCT, Coase’s
motivation was to provide a coherent explanation of why firms emerge given a specialised economic
organisation (Coase, 1937). Then, economists, despite the absence of a comprehensive and fully
formed theory explaining the existence of firms, it was acknowledged that, other than public
provision, private firms were an alternative. Thus, Coase provided a solution to the challenge by
originating a theoretical proposition to explain the existence of firms. From Coase’s (1937) viewpoint,
the key justification for establishing a firm stem from the realisation that using a price mechanism
has a cost associated with it. In fact, Coase’s (1937) main proposition holds that transacting through
the market entails a set of costs that can be eliminated if transactions occur within the organisation.
Thus, the conceptualisation of costs associated with a transaction was from a comparative standpoint
between out-sourcing and within-the-firm production (Coase, 1993). Underlying the choice of
organisation of a transaction either within a firm or through the use of external contractors is the idea

that firms and markets differ in their cost valuations and this observation is the lynchpin of the TCT
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(Rindfleisch, 2019).

Over and above, elucidating transaction costs as a concept, Coase (1937; 1993), on the basis of
standard economic reasoning that market prices embody important information, provided valuable
insights into the nature of costs suggesting that the most obvious cost is that of price discovery. Other
than price discovering costs, other relevant costs in economic transactions include those of locating
exchange partners, drawing up contracts and inspection costs post concluding a transaction (Coase,
1960). As such, according to Coase (1960), the valuation of economic transactions should include
the cost of negotiating and concluding contracts. Summarily, it is Coase’s (1960) writing that has
provided the foundational grounding for transaction costs economics TCE by confirming the
existence and the nature of transaction costs and suggesting the examination of these costs in order

to determine the appropriate modality for delivering a product or service (Rindfleisch, 2019).

Even though the theoretical grounding of TCT was provided for in Coase (1937; 1960; 1993);
William (1975), further extended the treatise through an outline of two important assumptions of
bounded rationality and opportunism with regard to economic actors. The key ternate of the
assumption of bounded rationality has its roots in economic theory that holds that collection and
analysis of information is costly and as a result, the sets of information accessible to economic actors
at any point in time are different. TCT stretches the boundary of information costs by holding the
view that even when information is accessible, economic agents face constraints with regard to
analytical and data processing capabilities a fact that limits their ability to comprehensively solve
complex problems (Williamson, 1981). Of importance to TCT as articulated by Williamson is the
idea that, if un-bounded rationality was to be hypothesised, economic agents can precisely anticipate
future eventualities and as such be capacitated to draw complete contracts that cover every potential
outcome. With unbounded rationality, transactions will be affected through the market since

contracting costs are presumed to be insignificant (Williamson, 1981; Rindfleisch, 2019).

Opportunism is the second of the TCT behavioural assumptions postulated by Williamson (1975).
Opportunism states that it is not always the case that when transacting, economic actors share the full
set of information, objectively and act cooperatively. Consistent with general economic thinking,

under the assumption of opportunism, economic agents through self-interest-seeking behaviour seek
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to maximise payoffs when transacting (Holmstrom and Milgrom, 1991). TCT further asserts that
transacting parties, driven by self-interest-seeking behaviour may also, deliberately or otherwise,
commit acts of omission or commission in order to tilt payoffs in their favour (Cuypers, Hennart,
Silverman and Ertug, 2021). Without the risk of opportunism, contracting parties seek to execute
transactions through the market and can commit to solving contract problems as they unfold (Cuypers
et al., 2021). Institutional and governance environments have limited roles to play in a world where
contracting parties honour their obligations all the time. Nonetheless, economic exchange is fraught
with moral hazards. Cuypers et al., (2021), caution that the TCT assumption of opportunism does not
insinuate that all economic actors opportunistically conduct business but rather a tiny constituent that
does behave opportunistically. In addition, it is impossible to predict and pinpoint an agent likely to

be opportunistic and when.

PPP infrastructure contracts are characteristically incomplete, and this is mainly owing to the
impossibility of specifying ex-ante every exogenous and endogenous element that may adversely
impact long-stretching contracts (Jin and Doloi, 2008). Consequently, contract incompleteness gives
rise to ex-post imperfections that can lead to costly and return eroding opportunism behaviour
between contracting parties. In PPP contracts, the private investor’s goal is to maximise return on
investment and minimise the cost of capital. That being the case, due to self-interest seeking in PPPs,
negotiation costs are significantly high for the parties involved (Farajian, 2010). Essentially,
opportunistic behaviour in PPP projects can be managed through implementing fair risk-sharing

matrices that elevate interdependence between parties.

Other than identifying the behavioural assumption, Williamson (1979) outlined transaction attributes
that help explain why and when they occur. The three dimensions of transaction identified are namely
asset specificity, uncertainty, and frequency. By definition, the specificity of an asset relates to the
extent to which an investment embarked upon to complement a particular transaction has a higher
value to the original transaction they were designed for relative to deployment to any other different
purpose (Farajian, 2010). In other words, asset specificity answers the question: to what extent is an
asset readily adaptable to other uses? Or to what extent is a part tied to a transaction or investment?
Asset specificity is a dominant feature in PPP infrastructure projects owing to the inherent

characteristics of these transactions. Typically, a private company investing in Build-Operate-
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Transfer (BOT) arranged infrastructure PPP project cannot seamlessly change contractually binding
construction plans or delay/stop project works without material loss on investment value. Under a
general real estate project, both the land and the partially completed buildings can be valued and
effortlessly be sold at market value prior to project completion. This is not the case with PPP
infrastructure contracts as it may be impossible to dispose of an incomplete road or water purification
facility. Asset specificity results in bilateral dependence between public and private sector partners
as parties to a contract find it difficult to exit the agreement without loss of value (Whittington and
Yong, 2013). Therefore, locked in, PPP partners are situated for intensive negotiation in order to

maximise gain in view of incremental ex-post changes (Whittington and Yong, 2013).

The TCE concept of uncertainty is essential in conceptualising drivers of transaction costs and
ultimately financing decisions in PPP infrastructure projects. A distinction is made between two
categories of uncertainty namely primary uncertainty which emanates from a lack of understanding
about the likely occurrence of natural disasters and secondary uncertainty which is largely a result of
a lack of knowledge about the likely conduct of other project partners (Koopmans, 1957). Other
scholars such as Jin and Doloi (2008) have conceptualised uncertainty to be of environmental and
behavioural antecedents. Environmental uncertainty is a by-product of the unpredictability of the
environment around the infrastructure project whereas behavioural uncertainty explains the
complexity of anticipating the actions of inter-dependent project partners. Even though these
perspectives were not originally developed to study and understand construction projects, they
provide a useful framework to investigate PPP projects given that protection of project cash flows
against risk and uncertainty is at the core of project financiers and the investment decision-making
process at large (Demirel, Leendertse and VVolker, 2022). Besides, infrastructure projects are exposed
to diverse unforeseen adverse conditions that have the capacity to alter the risk-return structure of a

project undertaking.

The appropriateness of TCT to infrastructure studies is derived from the observation that the
mechanics guiding PPP infrastructure investment is directly associated with the cost of running the
economic system where the project is situated (Demirel et al., 2022). As such, PPP infrastructure
projects being largely contractual in nature can thus be appropriately examined through the lances of
TCT. TCT makes it feasible in any economic system for PPP investors to access the magnitude of
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risk they would assume relative to the anticipated return associated with assuming the risk. The risk
and return spectrums in PPP infrastructure investments are dependent on the attributes of the
transaction as impacted upon by the environment under which the transaction takes place (Fleta-Asin
and Martinez, 2022). TCT thus becomes important analytical tool to understand the determinants of

financing in Zimbabwe’s water and sanitation sector.

2.2.4 Behavioural Portfolio Theory
Driven by the objective to overcome the shortcomings associated with standard financial economics

models such as the consumption and portfolio choice model (CPCM) postulated by Merton (1969),
Shefrin and Statman (2000), formulated the Behavioural Portfolio Theory (BPT). Arguing that the
CPCM lacks explanatory sufficiency with regard to household investment choices, the BPT holds

that investors delineate their portfolios in different layers (Statman, 2014; Oehler, 2021).

Options
Futures
Collectibles

Real estates Moc_ierate
risk

Equity mutual funds
Large and small cap stocks

Government bonds

Low risk
securities

Money market securities
Cash and cash equivalents

Figure 2: Behavioural portfolio theory

Source: Seema and Kibuuka, (2017); Oehler and Horn (2021)
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In Figure 2 above, each layer consists of a diverse set of financial products meant to satisfy the
financial aspirations of the investor (Oehler and Horn, 2021). The BPT theory tackles portfolio
construction and the associated security design of a portfolio from a stand point of diverging
rationales across investors. Investment decisions are made taking due cognisant of the twin financial
concepts of risk seeking and risk aversion (Oehler and Horn, 2021). Utility is maximised by the
investor when a portfolio is designed to address both the risk seeking and risk diversion facets. The
emotions of hope and fear jointly influence decisions by investors with regard to a decision to include
one asset over the other in their portfolios (Seema and Kibuuka, 2017, Oehler and Horn, 2021).

Consequently, this gives rise to different layering of a portfolio or segments of the portfolio.

Of importance to the state actors seeking to attract private investment flows into the infrastructure
sectors is how investors layer assets in a portfolio, particularly the configuration of riskier assets
(Seema and Kibuuka, 2017). A comprehension of this configuration allows policy making bodies to
appreciate when, where and how the private sector makes investments in water and sanitation

projects.

Furthermore, understanding the BPT model provides paradigm from which the government of
Zimbabwe can influence the construction and outcomes of these configurations to expedite the
inclusion of private parties in water and sanitation infrastructure development. As depicted in figure
2, investors have appetite for top and middle of the pyramid securities as is with those at the bottom
of the pyramid. The base layer of the BPT model describes assets that foster investor stability and
financial wellbeing whilst the middle and the upper layers allow private participation in riskier
securities classes. Infrastructure investments are associated with risks (Seema and Kibuuka, 2017).
Using the BPT model can assist the public sector to understand private investment decision
frameworks. Armed with this understanding, the government can understand determinants of water

and sanitation PPP infrastructure projects (Oehler and Horn, 2021).

2.3 Infrastructure Financing Models:

2.3.1 Traditional Government Purchasing Model
Figure 3 summaries the traditional government infrastructure procurement model.
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Figure 3: Traditional government infrastructure purchasing model
Source: World Bank (2014)

Central and local governments, for long have either built or purchased infrastructure assets for their
citizens. Public acquisition of infrastructure assets is justified on the basis of the unique attributes that
infrastructure has and some of which include the need for large capital outlays for construction

(Nobbe and Berechman, 2013; Audretsch, Heger and Veith, 2015), the complicated nature of some

large scale infrastructure networks which curtails the potential for competitive infrastructure markets
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in favour of natural monopolies (Trebilcock and Rosenstock, 2015), cynicism about the capability of
the private sector to provide large scale infrastructure projects (Trebilcock and Rosenstock, 2015)
perceptions from trade and consumer representative boards with regard to unfair pricing and the
systemic nature of some infrastructure assets in the overall economy (Nazemzadeh, 2016). In
addition, public ownership of infrastructure and services delivery is rationalised on the ground that
infrastructure is generally viewed as an imperfect private good and for that reason, it may not be

entirely excludable (Brown, Passarella and Robertson, 2014).

The traditional infrastructure procurement model does not entirely eliminate the private sector in
infrastructure development. Instead, the model requires that the government stipulates the quantity
and the quality standards for both the assets and the services to be provided with the construction
work being done by private companies who would have won the construction tender through
competitive bidding structures (OECD, 2012). Through the build and deliver contracts, the asset is
transferred, owned and operated by the government. This implies that, under the traditional
infrastructure procurement model, private contractors only bear construction risk, mainly in the form
of penalties for late delivery of infrastructure projects (World Bank, 2014). Build and deliver
contracts are funded mainly through tax revenues and on occasion through capital market instruments
such as bonds and long-term bank loans. In developing economies, grants and concessionary finance
from international development institutions is an integral source of financing under the traditional

infrastructure procurement model (World Bank, 2014).

2.3.2 Project Finance Model
The project finance model (PFM) is diagrammatically depicted in figure 4. Relative to the traditional

government infrastructure purchasing model, the PFM model is more recent having been popularised
as a key mechanism to harness private capital into infrastructure investments in developing countries
during the late 1980s (World Bank, 2014). According to World Bank (2014) and Pinto (2017), the
PFM model has remained vibrant under different credit market and infrastructure conditions hence it

is widespread application in both private and public infrastructure ventures.
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Figure 4: Project finance model
Source: World Bank (2014)

PFM is a preferred model for large-scale, capital-intensive infrastructure projects such as electricity

generation plants, refineries, pipelines, toll roads as well as water and sanitation projects which are
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characterised by relatively stable cash flow and higher than average risk profile (Pinto, 2017).
Generally referred to as “off-balance sheet” financing, PFM separates the credit risk inherent in major
infrastructure projects from that of the sponsors (Pinto, 2017; Galih and Prijadi, 2019). That way,
investors, lenders and other stakeholders can appraise the project solely on its merit. A project finance
transaction is characterised by three distinctive features. Firstly, debt contracts are written against a
special purpose vehicle (SPV) which is a legally and financially independent company from the
project sponsors or companies (Galih and Prijadi, 2019; Morea and Gebennini, 2021). Usually, the
life span of the SPV is short, being tied up to that of the project. Secondly, creditors have no claim to
any assets beyond the project itself under the PFM and thus, for the sponsors, exposure is limited to
investments made in each project (Pinto, 2017; Santos, 2020). This implies that the economic merit
of the project alone is the basis upon which debt and equity liabilities are settled. Interest and debt
obligations are settled from the cash flows generated from the project. Third, project risks are

allocated to parties best capable to manage the risk factor (Pinto, 2017).

Under the PFM, the project development proposal can either be initiated by the government or the
private sector (World Bank, 2014). Upon receiving the mandate to develop the project, project
developers will then structure the project on an off-balance sheet basis focusing solely on the stand-
alone social and economic sustainability of the project (World Bank, 2014; Galih and Prijadi, 2019).
Mainly, the government’s role is that of granting the requisite licenses that permit the development
of the project and its subsequent operation. When government guarantees and subsidies are provided,
the objective is to enhance the financial feasibility of the project and to ensure the affordability of
services to low-income segments of society (Kim, Cho, and Yook, 2019). To the government PFM
model is beneficial in that, without using its own financial resources, the government gets societal
and economic enhancing infrastructure. Furthermore, through the PFM model, private infrastructure
developers are incentivised to invest in operations and maintenance costs as a way to safeguard the
cash generation capacity of assets over the projected life span. Infrastructure dilapidation limits the

economic value of assets and subsequently the returns that accrue to the private investors.

2.3.3 PPP Finance model
More structured deals have become synonymous with infrastructure financing given the need to shift

market risk away from project sponsors towards consumers of the project output (Pinto, 2017).
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Hybrid structures that are better compatible with various types of development projects are being
used to mitigate risks and these are expanding the potential of PFM into new asset frontiers (Pinto,
2017). PPP provides an example of a popular hybrid structure being used to finance infrastructure
and is diagrammatically presented in figure 5. Private capital along with private companies is used
to develop, operate and manage infrastructure assets such as roads, correctional facilities, educational
institutions, and water and sanitation infrastructure, which traditionally is operated by central and

local government bodies on a not-for-profit basis (Esty, 2004; Yoshino and Stillman, 2018).

Under PPPs, the private partner usually assumes both the construction and operating risks of the
project given that, in developing countries for instance the private sector companies have superior
skill set in managing construction projects (Regan, Smith and Love, 2017). The role of public partner
in PPP agreements is usually based on concession contracts. The PPP infrastructure financing model
is viewed as an extension of the French “concession” to public services delivery under which a
government agency that owns public services entities decides to engage private sector companies for
construction and operation of the assets along with transferring of the obligation for ongoing

maintenance over a period of time (World Bank, 2014).

Nonetheless, there is no consensus between academics, practitioners and national governments on
what exactly constitutes a PPP, as well as the applicable accounting conventions (OECD, 2012).
Institutions promoting the adoption of PPP in infrastructure development differs in their
conceptualisation and definition of PPPs with several international organisations having provided
definitions of PPPs in ways that emphasises various dimensions of PPP agreements (Jomo et al.,
2016). For instance, Home Treasury (1998), accentuating inter-organisational relationships, joint
investment and shared objectives in PPPs defines PPPs as: “An arrangement between two or more
entities that enables them to work cooperatively towards shared or compatible objectives and in which
there is some degree of shared authority and responsibility, joint investment of resources, shared risk

taking, and mutual benefit”.
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In the same light, Partnership British Columbia (2003), underscoring risk sharing and contractual
governance between PPP stakeholders in delivering infrastructure projects, defines PPPs as: “A
legally binding contract between government and business for the provision of assets and the delivery
of services that allocates responsibilities and business risks among the various partners”. The United
Nations Economic Commission for Africa [UNECA] (2005), emphasises the importance of private
sector resources and technical capabilities and thus defines PPP as: “the combination of a public need
with private capacity and resources to create a market opportunity through which the public need is
met and a profit is made”. According to the UNECA (2005), PPP agreements take various contractual
designs such as services contracts, management contracts, and concessions among other models
through which public services can be effectively and efficiently delivered. PPP collaborations can be
formulated between the public authority and non-governmental organisations, small-scale
independent organizations or the private sector (UNECA, 2005).

The World Bank (2012), on the other hand, views PPPs as: “A long-term contract between a private
party and a government entity, for providing a public asset or service, in which the private party bears
significant risk and management responsibility and remuneration is linked to performance”. The key
emphasis of the World Bank definition is on the long-term nature of the contractual agreement
coupled with the assumption of major risks by the private partner. Similarly, Pinto (2017) defined a
PPP as any medium or long-term relationship involving a public body and the private sector where
risks and rewards are shared according to an agreed matrix in delivering a public policy objective.
Thus, PPPs exploit synergies under joint innovative use of scarce resources, managerial expertise
along with an optimal realisation of all stakeholder’s goals where the goals cannot be attained to the
same extent without the other parties (Jomo et al., 2016; Lember, Petersen, Scherrer, and Agren,
2019).

In Zimbabwe, the ZIDA Act of 2019, defines a PPP as: “an agreement between the contracting
authority and the counterpart where the counterparty undertakes to perform a contracting authority’s
function on behalf of the contracting authority for a specified period and the counterpart receives

economic benefits for the services rendered”. The private partner is compensated for the risk assumed
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through a number of mechanisms which include parliamentary grants, user charges, and cash flows

from the project.

2.3.3.1 Drivers of PPPs for Infrastructure financing
Generally, PPP adoption has been viewed from diverse perspectives and there appears to be a

common filament in the justifications for going into a PPP arrangement. To some, PPPs are
considered a variant of the privatisation policy era where publicly owned corporates were unbundled
partially or in full with the private sector companies, local or international getting permission to take
up ownership stake in previously publicly owned companies (Lengwe 2014). Essentially,
privatisation policies advocated for the transference of the responsibility to manage and provide
public services to the private sector. However, as noted by (Estrin and Pelletier, 2015), privatisation
policies became unpopular in developing countries for reasons associated with national security,
corrupt under valuation of public infrastructure assets prior to disposal, high prices following
privatisation among others. Nevertheless, through the advocacy role and capacity building strategies
by international development agencies such as the G20, infrastructure development through PPP
policies is now being viewed as transformational by both public and private sector organisations
(Leigland, 2018).

Concept of additionality

From a public standpoint, given the rigidities in public sector borrowing, additionality is advanced as
a major reason for government decisions to adopt PPPs for infrastructure development. ACCA
(2012), defines the ‘additionality’ concept as the acquisition of private capital to supplement available
public sources for public infrastructure development. Public sector limitations with regard to
financing infrastructure can be explained from both the macroeconomic and administrative
dimensions. Generally, governments are confronted with competing claims on the public budget and
for countries such as Zimbabwe, the expenditures are predominantly consumptive rather than
investment (Mazorodze, 2018). The macro-economic constraint thus presents itself through the
discernments of financial institutions from whom the government can borrow to finance budget

shortfalls. Principally, the degree to which financiers are confident with regard to the government’s
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ability to service loans becomes a limiting factor in the portfolio of public infrastructure the
government can invest in. As stated earlier in chapter one, Zimbabwe is not a credible client to both
domestic and international lenders due to repayment defaults and ballooning debt levels (Matandare,
2018; Saungweme and Odiambo, 2019).

The administrative limitation to public infrastructure financing emanates from prudential
requirements in public sector financial management often in the form of caps on public expenditures
and borrowing capacity (ACCA, 2012). By way of example, prudential macro-economics for SADC
member countries requires that net debt levels be capped at 60% of GDP (SADC, 2012). Similarly,
for Euro Zone member states, permissible annual public borrowing levels and net debt levels should
be at most 3% and 60% respectively (ACCA, 2012). It follows from these administrative
requirements that there will be deficient public finances to implement requisite infrastructure projects
for sustainable socio-economic development. Remedially, an option around the administrative
limiting factor to infrastructure development is creative accounting where-with infrastructure
facilities are shifted off the public sector balance sheet through PPPs (Alinaitwe and Ayesiga, 2013;
Engel, Fischer and Galetovic, 2014). This way, governments can extend the frontier of public
infrastructure investment and remain compliant with administrative and prudential public finance

requirements.

The pioneering country to circumvent the macroeconomic and administrative constraint through
launching a systematic programme to finance infrastructure through PPPs is the UK. PPPs are under
the umbrella of the Private Finance Initiative (PFI), a strategic economic development policy whose
objective is to migrate ownership of infrastructure assets by public bodies toward purchasing of
services from private companies and institutions instead (Corner, 2005; Chong and Poole, 2013). PFI
enabled the UK government to obtain both private sector funding and private sector management
thus, over and above transferring project risk to the private partners, PFI minimised the need for
government borrowing (ACCA, 2012; Lengwe 2014).

Value for money

Other than additionality and administrative constraint, another justification for infrastructure

development through public-private collaborations is the potential for such partnerships to enhance
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value for money (VFM). Varied scope and definitions and competing understanding of what VFM is
or is not have been proposed (Eadie, Millar and Toner, 2013). However, in its all-encompassing sense,
VFM requires the use of PPPs only when benefits associated with the PPP delivered facility
favourably compares in terms of cost and quality of service dimensions to how public sector provision
would have performed under similar conditions (European PPP Expertise [EPEC] 2015, Jomo et al.,
2016). This implies that using PPP is only reasonable subject to favourable comparability relative to

public sector provision of public facilities.

Several dimensions have been provided as drivers of VFM in PPP infrastructure projects. To begin
with, it is a widely held view that implementing infrastructure projects entails the assumption of
significant risks emanating from the complexity of the technical aspects of construction and project
management spectrum in its entirety (Khodeir, and Nabawy, 2019). Risk identification, quantification
and management are thus critical success factor determining infrastructure project delivery (Zhang,
Sun and Xue, 2019). EPEC (2015), and Shrestha, Tamogaitiené¢, Martek, Hosseini and Edwards
(2019), assert that with the right incentives, and compared to the public sector, the private sector has
the expertise to handle the risk aspects of large infrastructure projects as it can cost-effectively provide
insurance against project’s most important delivery and performance risks. On this basis, the public
sector can thus concentrate on the oversight role of the public service delivery system whilst
maximising efficiency gains resulting from allocating some project risk variables to the private sector.

VFM can thus be enhanced in the process.

Nonetheless, academic researchers do not agree on whether indeed PPPs result in the realisation of
value for money. Through examining 28 PPP infrastructure projects in Canada and interviewing a
wide span of PPP stakeholders, Siemiatycki and Faroogi (2012), concluded that PPPs generate greater
value for money when used to develop public infrastructure. Realising value for money in
Infrastructure projects is dependent on appropriate risk allocation between project partners. In
Canada, for the 28 projects analysed by Siemiatycki and Farooqi, (2012), only when a risk premium
averaging 49% was added to the base-cost of traditionally procuring infrastructure facilities did value
for money analysis swing in favor of PPP rather than public financing of infrastructure. In the same
way, through socio-economic impact assessment of road infrastructure in the US, Chen, Daiton and
Gifford (2017) documented evidence of significant value for money in PPP projects. However, Yaya
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(2017) studying the Scottish PPP market, observed that on average PPPs yield a lower value for
money. The conclusion is based on interviews conducted with local authorities and senior education
specialists. Concern with value for money largely emanated from the high unitary charges the
government in Scotland is obligated to pay to concessionaires and it is on this basis that interviewees
considered traditional procurement as better than the PPP delivery modality. Other factors, other than
the unitary charge, such as quality dimension ought to be considered as well in order to arrive at a

fair value for money conclusion.

Cost optimisation in construction projects

Project costs over the economic life cycle of the infrastructure facility can be optimised if a PPP is
well structured (EPEC, 2015). Costs optimisation is a challenge to achieve in traditionally
government led procurement of infrastructure owing to the fact that contractor’s obligations are
narrowed to just the construction of the facility and without vested interest in the subsequent long-
term management of the same (Shrestha, Tamosaitiené, Martek, Hosseini and Edwards, 2019). By
contrast, under PPPs, because of the long-term nature of concession contracts for instance, project
developers are incentivised to optimally manage cost in both the short and the long run since return
on invested capital is tied to the economic life of the asset (Shrestha, Tamosaitiené, Martek, Hosseini
and Edwards, 2019). In addition, appropriate costing in PPPs can be explained from the need by the
public authority to structure contracts in ways that facilitates transference of a well maintained asset
to the public at the expiry of the concession for instance. This drive for quality assets consequentially

motivates PPP adoption for infrastructure development.

According to EPEC (2015), when there is misalignment in the revenue budget, sometimes, public
authorities are compelled to defer in the short-term ongoing maintenance of infrastructure facilities
as a cost cutting strategy. Reasonable as this may be, the strategy can result in increased overall
maintenance costs since the cost of delayed maintenance can be comparatively higher than that of
regular and timely maintenance (EPEC, 2015). Postponement of scheduled facility maintenance
accelerate depreciation and can ultimately results in deterioration in quality of service offering. It is
on this basis that PPP proponents argue that private sector companies are better positioned to handle
and timely maintain infrastructure assets given that PPP performance contracts obligates the private

partner to do so. Contributing therefore to cost economisation over the life-cycle of a project.
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A comparison of cost metrics between PPP infrastructure with those conventionally procured was
conducted by Raisbeck, Duffield and Xu (2010) for the Australian market. Using case analysis, PPP
projects demonstrated superior cost efficiency of between 11% and 30.8% over conventionally
financed projects in Australia. The superiority of PPP relative to government financed projects is
explained from the fact that probability of budgetary overruns is high in government only projects
(39.3%) compared to PPP (7.8%) (Raisbeck et al., (2010). Similarly, Zhang, Bai, Labi and Sinha
(2013) reported PPP to be cost effective in developing infrastructure in India. Daito and Gifford
(2014), to the contrary found PPP projects to have high initial cost relative to public sector financed
projects in the United States of America. The study was however constrained by data availability and
the complexity of PPP construction projects which may have impacted negatively the conclusions
arrived at. On the other hand, other studies find no cost differences between public procurement and
the PPP procurement (Hong, 2016).

Timely delivery of infrastructure projects

The prospect of delivering infrastructure projects on time and within budgeted parameter is yet
another basis through which private participation in public infrastructure spheres is theoretically
justified. Generally, for three main reasons stated in Boardman, Siemiatycki and Vining (2016), PPP
infrastructure projects are more likely to be on budget and on time. Firstly, the construction phase of
PPP projects only begins at the end of a lengthy and detailed negotiation and planning process so
much that upon contract singing, the project will be ready to take-off. Secondly, with clearly spelt out
term and conditions, some of which are financially punitive if construction targets are not met, private
contractors are incentivised to be timeous in managing the project development process. Thirdly, PPP

contracts are rigid in nature and do not afford much room for making costly adjustments.

In other jurisdictions, the afore-mentioned time saving factors do not hold. In India for instance PPP
project were noted to be constrained by construction delays emanating from lengthy political debates
on applicability of the PPP model in some segments of the economy as well as skills deficiency from
both private and public PPP participants regarding implementation (Li, Homburg, De Jong and
Koppenjan, 2016). National and Regional politics has strong influence on PPP financing (Li et al.,

2016). On the other hand, in Zimbabwe, well-structured PPPs are on record as having been delivered
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well ahead of schedule and within budget (AfDB, 2019). Plumtree-Bulawayo-Mutare highway
rehabilitation project was completed a year ahead of schedule and quality standards matched budget
parameters (AfDB, 2019). Although the Plumtree-Bulawayo-Mutare project is a transport sector PPP,
it resonates well with Dolla and Laishram (2019) who recommended PPP for waste management
sector on the basis of the public need for accelerated project development, timely provision of
sanitation services and the need for innovative approaches to infrastructure development. Significant
contrast can be observed with subsequent rehabilitation projects under government procurement
methods that are taking too long to complete and some contractors are reported as having done shoddy

construction works.

Quality and innovation benefits

PPP for infrastructure development have quality and innovation benefits too. Bundling together of
complementary skills during contract negotiation has potential to produce high quality project
solutions that are better from the viewpoint of both the project operators or the users of the facility.
According to EPEC, (2015) over and above service quality innovation, PPP can potentially stimulate
changes and improvements in the broad public sector practices and operating culture through
providing a competing alternative to public services delivery. Through PPPs, the public sector partner
can recognise system improvements that otherwise may not be so obvious. For example, PPP
contracts mandatorily requires the public sector to monitor and measure private sector performance
as part of service quality management. Similar performance standard may be introduced well after
the PPP, in segments of the public sector where they did not previously existed. Furthermore, giving
private sector companies more score in project development and operation incentivise the private
sector companies to be creative and maximise efficiency in service delivery. Transfer of new
technology is one where PPPs have achieved operational efficiency in some markets (Ajibo, Anozie,
Onyeabor, Umahi, Odinkonigbo, and Agu, 2019).

The question of whether service quality improves with the adoption of PPPs is yielding mixed results
in empirical studies as well. Hong (2016) indicated no significance service quality differentials
between PPP provided services and public authority services. It was argued that technology
differentials between the public service providers and private companies in South Korea is so

insignificant. So much that the public service has capacity to match quality standards offered by PPP

54



consortiums. The study applied econometric estimation on quality and cost data collected between
2000 and 2013. In a different analysis, through a survey in Scotland, Yaya (2017) reported slightly
higher quality of services with PPPs although the evidence varies across quality benchmarks used in
the study. Studies in different jurisdictions and applying different methods tend yield different results,

justifying therefore academic undertakings in a Zimbabwean setting.

Emerging of the secondary market for PPP equity has demanded a critical assessment of PPP
infrastructure procurement modality. Admissibly, a secondary market for PPP securities is beneficial
for a number of reasons. For instance, PPP investors who prefer holding PPP securities for a short
period of time are presented with an exit option if the PPP secondary market is well developed.
Essentially, primary investors in PPP deal can with minimal loss of value recycle both the initial
capital, realizable capital gains and income from dividends into new bankable opportunities (Weber
et al., 2016). The benefits of an active and liquid secondary PPP equity market recycle back into the
financial decisions of the special purpose vehicle in a positive sense as the cost of equity can

significantly be reduced.

2.3.3.2 The secondary market for PPP equity
Despite the positives, profiteering, is one of the main arguments against PPPs for infrastructure

development especially when the emerging phenomenon of the secondary market for PPP equity is
factored in. Largely an occurrence in developed economies with mature PPP markets, the secondary
market for PPP equity according to (Smyth and Whitfield, 2017) is receiving limited attention in the

academic discourse.

Table 3: Return on PPP secondary market equity sales

Number of Number of PPP Corporate Profit | Annualised%
Transactions Projects (Em) Return

2016 5 16 126,2 13,6
2015 6 10 118,1 24,5
2014 5 7 94,9 27

2013 15 21 120,9 23,8
2012 8 45 158,4 19,7
2011 12 29 96,8 16,4
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2010 9 31 191,5 22
2009 10 41 50,4 24,7
2008 13 8 46,3 24,2
2007 7 33 102,7 55,7
2006 11 36 71,3 32,5
2005 11 14 108,5 26,6
2004 6 16 26,3 43,6
2003 8 20 87,3 42,3
2002 0 0 0 0
2001 1 6 58,5 63,3
2000 0 0 0 0
1999 0 0 0 0
1998 1 1 4,6 179,3
128 334 1468,7

Source: Created by Student: Data sourced from European Services Strategy (2021)

The secondary market for PPP equity started to emerge around 2000 due to the fact that, in the UK
and Europe at large, a number of PPPs had passed the construction phase into the operational phase.
As such, it became feasible for equity holders in the special purpose vehicle to secure buyers for
stakes held (Smyth and Whitfield, 2017). Once a PPP project has reached the operational phase,
investors can be satisfied that project risks associated with construction and operations can be
efficiently managed and more so the project would have exhibited a reasonable operating track record.
Deloitte (2016), observed that, on average, in South Africa, for a PPP project, the first secondary

market trade is executed 5 years to 10 years from the date of financial closure.

The demand for PPP equity securities is strong. The resilient nature of the PPP equity market to
economic shocks is a significant pulling factor in holding PPP infrastructure-backed equity. Whitfield
and Smyth (2019), noted that, even though the global financial crisis had a marked effect on the
secondary market for PPP equity, it did not take long for the market to rebound. In addition,
institutional investors, in particular, view PPP equity as long-term investments with steady risk-
adjusted returns. Besides, other asset classes such as bonds and stocks have been outperformed by
infrastructure-based securities. The continued search for higher yields explains the creation by
investment banks of listed and unlisted infrastructure funds and these funds are receiving heavy

attention from investors (Whitfield, 2017). Furthermore, the momentum for PPP equity sales is strong
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on the basis of consultants advising governments on the need to shift from public lead infrastructure
finance towards opening up more space for private sector investments. On average, 15% is the
projected internal rate of return at financial closure for PPP infrastructure bidders (National Audit
Office [NAO], 2012). However, the secondary market for PPP equity offers abnormal windfall
returns of up to 50% (5 times the amount justifiable for a normal business case) on an annualised
basis on some deals previously executed (Whitfield, 2017). Table 3 depicts average annualised returns
on PPP equity sales in the UK from 1998 to 2016. The returns range from 13.6% to 179.3% and the
average return over the period is 34%. The returns are realized by the original equity holders in the

SPV and secondary market investors re/selling equity in the project company.

Conceivably, conflict of interest is likely to emanate between the long-term public interest of the
long-term delivery of infrastructure assets and the return maximizing opportunistic behaviour by
private market participants whenever equities whose value is backed by public facilities earns
abnormal profits. An analysis of the major market participants trading PPP equity helps in bringing
this fact to the fore. Despite evidence of intra-primary equity investor trading, Whitfield (2017)
observed that SPV share ownership is being transferred to infrastructure funds primarily seeking high
returns for their clientele. This implies that a significant tranche of public assets ends up under the
control of capital market investors insensitive to socio-environmental obligations that come with
ownership of some infrastructure assets especially those within the water and sanitation sector. With
infrastructure ownership moving from original contractors and financiers, the responsibility and
accountability that comes with being a stakeholder in PPP can also be weekend if not lost. Given that
security trading can be executed through unlisted markets, where transactions are governed by strict
confidentiality clauses, the oversight capability of public bodies gets significantly weakened
(Whitfield, 2017).

Understandably, compliance concerns can better be managed if the exchange of PPP equity
ownership is between funds domiciled in the market on which the physical asset is situated and
mandating that sales be executed through public exchanges. That way, assuming effective listing
requirements on the local bourse, the fund will be bound to comply with domestic laws fostering
transparency in the process. Nonetheless, in the UK, Whitfield and Smyth (2019) documented

evidence of infrastructure funds delisting from a domestic exchange and moving to offshore tax
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heavens. Scenarios such as this not only pose concerns about tax avoidance but rather makes it
extremely difficult on the part of authorities to evaluate the impact of decisions as they are made by
the funds thus complicating assessments about the performance of PPP projects (Whitfield and
Smyth, 2019).

2.4 Types of PPP contracts
A model can be defined as an explicit and external depiction of a fragment of reality as perceived by

the people intending to apply the model to comprehend, change, manage and control that part of
reality (Lengwe, 2014). Essentially, models are instruments that facilitate critical reflections prior to
a course of action being undertaken. With regard to PPPs and conditional to the arrangement, models
can be viewed from a diverse perspective with governments the world over have adopted a wide range
of PPP options. Some of the models that have been used in different economic sectors range from
short-term service contracts, medium-term leases, and management contracts to long-term concession
agreements (Zinyama and Nhema, 2015). PPP schemes can be structured as Build Transfer Operate
(BTO), Build-Operate-Own and Transfer (BOOT) Build-Operate and Transfer (BOT). Other PPP
constructs are captured in Chakuchichi, (2017); Chitongo, (2017). This section provides a summary
discussion of PPP schemes under the following headings: concession contracts, management

contracts and lease and service contracts.

2.4.1 Long-term concession contracts
According to the IBRD (2009), under a concession agreement, the private operator assumes all of the

financing, commercial, operational and technical risks of the infrastructure project. In other words,
the private partner shoulders the entire capital budgeting responsibilities. ACCA (2012), notes that
concession contracts can be structured as “the user pays” type deals. Meaning that consumers of the
PPP delivered services are directly liable for service costs when using facilities. “User pays’’ type of
PPP infrastructure deals are generally associated with BOT, BOOT and BTO projects (ACCA, 2012).
The role of the public agent is limited to the institution of performance standards and monitoring to
ensure that the concessionaire abides by them (Oyedele, 2014). Concession contracts are long-term
in nature and contract periods can be 20 years or even more. A number of countries have signed
concession contracts to develop infrastructure, with examples being South Africa, Nigeria, Ghana
and Namibia, among other African countries. Concession contracts, being long-term in nature, are

best suited for infrastructure development in countries where economic fundamentals are stable, the
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populace has strong purchasing power and the country’s risk levels are minimal (Lengwe, 2014;
Opawole and Jaghoro, 2017). This realisation is significant in that, a longer investment horizon is
riskier relative to short-term investments considering the fact that the future cannot be predicted with
certainty. However, Bena, Ferreira, Matos, and Pires (2017) stated that higher returns are associated
with long-term risky investments. By implication, concessionaires, having invested in a long-term
capital-intensive project expect a reasonable return on investment to compensate for the risks
assumed. To the public sector, concession contracts offer the advantage that they private capital can
effectively be attracted for either rehabilitation of existing facilities or construction of new
infrastructure assets on a long-term basis. The long-term nature of the contract incentivises the
concessionaire to be effective and efficient in the construction, operation, and management of assets
since efficiency gains improve the profitability, and consequently the return position of the
concessionaire. Nonetheless, contract design as well as the bidding and awarding processes are

complex and politically controversial in some instances (Rashed, Alam and Toriman, 2017).

BOT and other related contract structures are specialised variants of concessions (Asian Development
Bank [ADB], 2008). Garole and Jarad (2016) argue that in as much as there are several ways through
which a PPP contract can be structured for infrastructure development, the BOT arrangement is the
most widely used concession type in many countries. A private player undertakes the construction of
a project facility and commits to handling the financial and operational aspects of the project once
complete (Waziri, 2017). In turn, the public agency, contractually commit to purchasing a minimum
level of production from the facility as a mechanism to guarantee a certain level of demand enabling
the private investor to recoup operation costs (Salih and Salih, 2017). At the expiry of the contract,
ownership of the facility is transferred to the public. From a public standpoint, the BOT structure is
advantageous in that, the private investor assumes substantial operational and investment risks despite
the government retaining the ultimate ownership of the. Even though, in a BOT, the government
remains exposed to contingent liabilities that emanate from guaranteeing project loans or even default
on unsecured loan facilities by either private players or sub-sovereign entities like local municipalities
(Ting, Shouging and Ke, 2017). Sustainable implementation and performance of a BOT contract is
significantly associated with the concession period. A longer concession period is valuable to the
private investor since it affords time long enough to realise the return on investment whilst a shorter

concession period may result in the private player rejecting the contract offer altogether or be
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compelled to charge higher prices beyond the affordability of the general populace thus
compromising of project sustainability (Waziri, 2017; Hadi and Erzaij, 2018).

Out of the basic BOT structure have emerged other variants that include the Build Own Operate
(BOO) whereupon developing the infrastructure asset, the private partner retains ownership of the
asset throughout its economic life cycle (Kurian and Ardakanian, 2015). The Build Own Operate and
Transfer (BOOT) is a concession scheme under which private investors finance the construction of a
facility with a contractual provision to own and operate the facility over a specified period, after
which ownership transfers to the public agency (Ameyaw, Chan, Owusu-Manu, Edwards and Dartey,
2017). The private investor is obligated to make economic decisions with minimum government
interference during the phase when ownership is with the private sector. That way, the private sector
can price services rendered at levels that can compensate for capital invested plus return (Maposa and
Munanga, 2021).

Under a Build Lease and Transfer contract (BLT), the private sector invests in the construction works
of the project undertaking, and once complete, operational elements of the project are handed over to
the government under a binding lease agreement negotiated beforehand (Mutandwa and Zinyama,
2015). Through the lease cash inflows from the public agency, payable over the term of the lease, the
private players have an opportunity to recoup costs and earn a return on invested capital. (Maposa
and Munanga, 2021) states that the BLT contract structure is rather complicated, and it is not a very
effective model in attracting private sector investments in public infrastructure. As opposed to the
BLT where the facility ownership is transferred to the public sector at the end of the partnership
tenure, under a built transfer and operate BTO, ownership is transferred immediately when
contraction is completed. The private player is then granted the legal rights to operate the facility on
behalf of the government with the revenues shared as per the agreed matrix (Maposa and Munanga,
2021). BTO is critiqued by some for being less effective in attracting private players for infrastructure

investments.
Almuhisen, Gokgekus, Uzun and Uzun (2021) aver that when concessions are structured as design-

build-finance and operate DBFO, the private partner is obligated to design the facility as well as
mobilise the requisite capital to finance construction works as well as operate the facility. DBFO is
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a preferred model when the public agency intends to retain ownership of the facility that its convinced
has the capacity to generate cash flows to justify private investments (Maposa and Munanga, 2021).
Thus, the model is suitable for those projects under which demand can be forecasted with reasonable
accuracy. When the infrastructure facility exists and is in a dilapidated state, a PPP can be modeled
as a rehabilitate-operate and transfer (ROT). The private partner commits to refurbishing and
maintaining the facility in return for the right to operate it over the tenure of the contract after which
the facility is transferred to the public sector. ROT model has the strength of harnessing private sector
innovation and operational expertise allowing the public sector to concentrate on core oversight

responsibilities (Maposa and Munanga, 2021).

2.4.2 Lease (Affermages) contracts
An affermage type of contract is one under which the public sector authority grants permission to the

private operator to maintain and operate public sector assets (IBRD, 2009). Furthermore, the private
sector partner may be granted authority to directly bill and collect remittances for the services
provided (Doffilijan, 2018). Even though the private operator provides services at his expense, the
public sector authority has the responsibility is liable for any new investments required on the leased
assets (Domlijan, 2018). What is transferred to the private operator is the obligation to provide the
service along with the financial risk associated with maintaining and operating the infrastructure
asset. Unlike concession contracts that stretch over 20 years, on average the tenure of the affermages
contracts ranges from 10 to 15 years as such the risk profile of these contracts is considered to be
medium (Nwangwu, 2018). Ownership of the infrastructure assets remains public. A number of
African countries have successfully implemented this type of PPP in the water and sanitation sector.
Similar to concession, efficiency gains accrue to the private operator as a higher return on investment.
Thus, the private partner is motivated to achieve higher operational standards. Nevertheless, the
pricing of services is sensitive and complicated in view of the fact that any adjustment upwards may

be contested politically.

2.4.3 Management contracts
Management contracts are considered as a precursor to the application of long-term PPP models like

concession contracts. A number of countries in Africa and other parts of the world prior to engaging
private operators on a long-term basis have used management contracts first. Mali and Gabon present

are examples of African countries that successfully adopted this strategy for PPP infrastructure
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development (IBRD, 2009; Lengwe, 2014). Normally, the tenure of management contracts is short,
ranging between 3-5 years with a limited transfer of financial and commercial risks and

responsibilities to the private operator (Domlijan, 2018).

Ownership of the infrastructure assets remains with the public sector partner. What is delegated to
the private operator is the day-to-day management and control of the services provision process whilst
the ultimate obligation for services provision remaining the responsibility of the public authority. In
addition, capital expenditures for systems upgrade or rehabilitation are the responsibility of the public

sector partner whilst the private operator is mandated to provide working capital financing.

The main advantage of management contracts is that there is no transfer of assets to the private sector
whilst the public sector benefits from operational efficiencies that come through private sector
managerial efficiencies (Nwangwu, 2017; Domlijan, 2018). Relative to concession contracts,
management contracts are less complicated to develop. The cost of implementing management
contracts is also less given that only a limited number of staff members from the private sector can
be part of the arrangement (Public private partnership legal resource centre [PPPLRC], 2020). As
regards weaknesses, splitting services and management obligations on one hand and capital budgeting
decisions and implementation may constrain private sector authority and independence in decision
making. Thus, the private sector operator will fail to effect meaningful improvements in services
processes. It is further argued that, since the private operator is entitled to a portion of the profits,
private operators may inflate the reported system gains or deficit the maintenance expenses of the

water system for instance so as to increase reported profits.

2.4.4 Service contracts
A performance-oriented contract anchored on commercial and financial administration is awarded to

a private operator under a service contract. The private operator in providing the services is obligated
to meet the performance standards set by the public sector authority (IBRD, 2009). To the private
partner, a predetermined fee is payable either as a one-time fee payment or any other basis as
stipulated in the terms of the contract which can be on a unit cost basis. This implies that to the
contractor, profitability improves subject to operational cost minimisation in satisfying performance

standards. In a service contract, the private contractor does not assume the responsibility to finance

62



capital investments, instead the public authority shoulders the responsibility to finance system
upgrades (Lengwe, 2014).

A service contract is an ideal form of PPP when the government is reluctant to transfer public water
infrastructure to private companies. The effectiveness of service contracts is depended on the clear
definition of the services in contract design. Further, the government ought to have the capability to
monitor performance. Demand for the service must be reasonably certain to guarantee revenue
streams. Service contracts are generally low-risk PPP options with the capacity to substantially
improve water systems operational efficiency, enhance public managerial efficiency, and foster
technological transfers (Lengwe, 2014). Nonetheless, if the objective is to enhance private capital
flow into infrastructure sectors, service contracts may not be the suitable form of PPP for adoption.
Just like other forms of PPP models described earlier, service contracts can be vulnerable to political
interference since tariff setting remains under the control of public authority which may present
financial sustainability challenges to the partnership.

2.4.5 PPP models for water and sanitation infrastructure in Africa
Identifying an appropriate PPP model applicable to a specific sector and project is an integral

component of a successful PPP strategy. Dube and Chigumira (2012) recommended Rehabilitate
Operate Transfer Model (ROTM) and the Built Operate Transfer (BOT) to be the PPP models that
can provide respite to water and sanitation challenges in Zimbabwe. Their recommendations were
based on parallels drawn from South Africa’s WRP-Metsi-a-Lekoa 'Sebokeng-Evaton Leakage
Reduction' PPP Project which managed to successfully result in water cost savings over and above
providing innovative mechanical and financial engineering to the municipality. It is Dube and
Chigumira’s (2012) view that if the model implemented in South Africa is to be replicated in
Zimbabwe, water infrastructure and related services will improve significantly. However important
the recommendations of the study are, the findings are based on a single case analysis. Using multiple
case studies along with a multi-stakeholder inquiry would have enhanced the suitability of the
recommendations. The current study seeks to extend the discussion on the suitability of PPP models
for the water sector in Zimbabwe through an analysis of PPP models that are being used to develop

water and sanitation infrastructure in selected African countries.
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Table 4 is a summary of PPP models implemented in selected Sub-Saharan-Africa countries to
develop water and sanitation infrastructure. Diverse PPP models such as BOT, BOO, BROT, ROT

concession contracts as well as management and lease contracts have been used in countries such as

Nigeria, South Africa, Senegal, and Namibia. Of these models, the most frequently used PPP models

are the management and lease contracts. Management contracts have been used even in low-income

and middle-income economies of Mauritius, Uganda, Kenya and Ghana. The frequency of application

of management contracts is high in upper middle economies such as South Africa relative to low-

income countries such as Zambia. The length of the management contracts varies from country to

country ranging from 2 to 25 years. Nonetheless, the majority of contracts signed are short-term. For

instance, in 1998 and 2001, Uganda signed 2 and 3 years long management contracts respectively.

Similarly, Congo signed a 4-year long management contract in 2013. The 25 years management

contract was signed in South Africa to remedy water and sanitation challenges in Queenstown.

According to Sohail (2019), the Queenstown municipality had challenges that negatively impacted

the ability to satisfactorily provide services. A management contract was then awarded as a corrective

strategy. Private operators were responsible for the management of raw water supply, water

reticulation and distribution as well as wastewater management (Sohail, 2019). Water quality is

reported to have improved following the implementation of the management contract in Queenstown.

In addition, water meter readings and billing significantly improved. However, largely due to low-

income levels of most of the Queenstown populace, non-payment of bills remains high.

Table 4: PPP for water and sanitation infrastructure development

Country PPP Scheme Investment Sources of Finance
(US$ million)

Nigeria Build, operate, and transfer | $25.00 -

Rwanda Build, operate, and transfer | $60.00 Infrastructure fund and AfDB
Loan

South Africa | Build, operate, and transfer | $11.90 Commercial and Development
bank loans

Sudan Build, operate, and transfer | $120.70 -

Ghana Build, own, and operate $126.00 Commercial and AfDB loans

South Africa | Build, own, and operate $26.00 -

South Africa | Build, own, and operate $18.39 -

South Africa | Build, rehabilitate, operate, | $31.30 -
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and transfer
Cameroon Lease contract - -
Cote d'lvoire | Lease contract - -
Mozambique | Lease contract $25.50 IDA and AfDB loans
Mozambique | Lease contract - AfDB and IDA loans
Namibia Lease contract - European Investment Bank Loan
Niger Lease contract $3.40 IDA Loan
Senegal Lease contract $20.00 IDA Loan
Senegal Lease contract - -
Senegal Lease contract $33.00 -
South Africa | Lease contract - -
Congo, Rep. | Management contract - -
Congo, Rep. | Management contract - -
Ghana Management contract - IBRD Loan
Kenya Management contract $16.00 Donor Funds
Mauritius Management contract - AfDB and EU
Mozambique | Management contract $47.00 IDA and AfDB loans
South Africa | Management contract - -
South Africa | Management contract - -
South Africa | Management contract - -
Uganda Management contract - -
Uganda Management contract - -
Zambia Management contract - IDA Loan
South Africa | Rehabilitate, operate, and | $45.00 -
transfer

Source: Author’s own conceptualisation using data from the PPP Knowledge Lab (World Bank, 2021)

Similarly, lease contracts have been adopted in countries such as Cameroon, Cote d'lvoire and
Senegal. Many of the lease contracts are 10 years long. Examples of such contracts include Tanzania’s
Dar es Salaam Water Distribution signed in 2003, Cameroon’s Camerounaise des Eaux contract
(2007), Notto Diosmone Palmarin and Gorom Lampsar Water Supply System in Senegal. Lease
contracts of 15 years and 20 years were awarded in Mozambique and Namibia respectively.
Nevertheless, despite large infrastructure deficits, developing Africa lags behind other continents in
using management and lease contracts in the water sector. The World Bank PPP data-base reports

more contracts having been signed in North America, Europe, and Asia than in Africa.

Concession contracts, mainly in the form of BOT and BOO have been used across Africa to develop
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water and sanitation infrastructure (Ruiters and Matji, 2016). South Africa, Nigeria, Rwanda, Sudan
and Ghana are reported by the World Bank PPP database to have signed BOT contracts for water
infrastructure development. In Ghana, for instance, in order to remedy the water challenges in Accra,
a desalination plant was developed in Befesa under the BOO partnership agreement in 2012 (Ameyaw
and Chan, 2015; Ameyaw and Chan, 2017). The plant has the capacity to produce 60 000 cubic metres
per day, and serve a population of over 500 000 residents. More recently, a USD61 million BOT
contract was signed in 2017 in Rwanda (OECD, 2018). The Kigali Bulk Water Treatment plant
produces 40 megalitres of clean water per day. Just like the Befesa desalination project, the Kigali
Bulk Water Treatment Plant provides water to over 500 000 domestic, commercial and industrial
residents. South Africa is the only country in the sample reported as having applied the BROT and
ROT schemes for water and sanitation development. The contracts were signed in 1999 and 2000,
respectively. As stated in the preceding sections, relative to management and lease contracts, the
contract period for the concession tends to be longer. The tenure of the concession periods is
predominantly 20 years, with some contracts even stretching up to 30 years.

It can be observed from table 4 above that countries such as South Africa have adopted a situational
approach to aligning water infrastructure projects with suitable PPP models. South Africa has applied
diverse models ranging from BOT, BOO, BROT, ROT and management contracts. The situational
approach to PPP adoption is supported by Swai, Anasel and Masue (2018). Through documentary
and literature survey, their study concluded that a number of PPP models which include concession
contracts, lease agreements, service contracts, management contracts and divesture can be
implemented to develop sustainable water infrastructure. Swai et al (2018), advised that the nature of
a project to be undertaken must direct the choice of PPP model to be adopted. Stakeholders in the
PPP deal must agree on the most effective model applying to the prevailing infrastructure

development scenario.

As such, we are of the firm view that, Swai et al.’s (2018) recommendations can also be adopted for
water infrastructure in Zimbabwe. The model to be adopted for a particular project should be a
product of wider consultation amongst various stakeholders. Lengwe (2014) used the same strategy
in the quest to recommend appropriate models for water and sanitation development in Zambia.

Views of research participants on the type of PPP model that could be applied to develop sustainable
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water and sanitation infrastructure in Zambia were gathered. The PPP models included in the survey
instrument for the study were concessions contracts (20-30 years), affermages/ lease contracts (5-10
years) and lastly management contracts (1-2 years). On the basis of the mean rankings of respondents
drawn from public and private sectors, concession contracts (20-30 years) were reported to be the
preferred model to develop the water and sanitation sector in Zambia. Management contracts (3-5
years) ranked second. The third-ranked model was the lease contract (5-10 years) and lastly the
service contract (1-2 years). The findings are in line with other researchers that have observed wider
adoption of long-term concession contracts to procure water and sanitation infrastructure (Chan, Lam,
Wen, Ameyaw, Wang, and Ke, 2015).

2.5 Financing PPP Infrastructure Projects

2.5.1 Public Finance

Adam Smith’s insights into the subject of political economy identify three duties that sovereign
governments should perform in the greater interest of society and the third role according to his
ordering entail the provision of public goods such as roads, harbours, and canals. On the basis of this
school of thinking, it is observed, and literature provides empirical evidence to the effect that, in both
the developing and developed economies the public sector is instrumental in financing infrastructure
development. In fact, it is noted by Frone and Frone (2018) that public financing of water and
sanitation infrastructure is institutionalised at the continental level through the European Union (EU)
Cohesion Funds under which every individual contributes €20 Euros in taxes annually to strengthen
investments capacity in water and sanitation sectors. Infrastructure development in Central and
Eastern European countries immensely benefited from the EU Cohesion Funds (Frone and Frone,
2018). Hall and Lobina, (2012) further asserts that the dominant infrastructure provision model is that
of public finance given that well over 90% of infrastructure investments worldwide are being financed
through public financial resources. Equality and sustainable access to water and sanitation services
are achievable subject to substantial public investment in the water sector. Developed countries that
have achieved high and equitable water and sanitation access rates have done so against a public
sector led infrastructure development model using financing sources that include tax revenues, loans
and tariffs (Macdonald, Moris and Sponk, 2021).

Taxation is one of the major instruments that governments use to mobilise revenue resources to
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finance expenditures including investment in sustainable water infrastructure (Humphreys, Kerk and
Fonseca, 2018). Tax income is allocated to competing government infrastructure commitments
through budgetary appropriations. At its very basic, taxation implies that sovereign governments or
tax authorities, through a constitution mandate, impose levies on citizens both corporates and
individuals. Taxation revenues can finance infrastructure development either in competition or in
collaboration with private sector entities. In this context, taxation plays a number of integral roles that
include commercially supplementing government revenue for the provision of infrastructure assets
that are considered beneficial to the wider economy, redistributing incomes to achieve social equity,
as well as to internalise externalities associated with production processes in some industries
(Humphreys et al., 2018). Taxation modalities come in diverse forms that range from sales taxes,
royalty on extractive industries, taxes on incomes among other forms. Taxes are collected at different
levels of government: national and local government levels in the Zimbabwean context. With proper
administrative capacity, taxation can be a stable source of investment revenue for governments. The
size of the tax base is a fundamental determinant of the amount of revenue governments can mobilise
through tax remittances. The wider the tax base, the more revenue government will collect.
Nonetheless, the taxation base in Zimbabwe has largely been eroded due to the informal structure of
the economy as well as profit-shifting activities by multinational companies predominantly through
transfer pricing manipulation (Sebele-Mpofu, Mashiri and Korera, 2022).

The other primary source of government revenue is tariffs. Tariffs are levies payable whenever access
to a service or market is required. Winpenny (2003) argues that to increase financial flows into water
investments, water authorities need to institute sustainable tariff collection strategies. Water tariffs
can support the operation and maintenance of water infrastructure to cross-subsidize services for
income households. Relative to other forms of taxes such as income tax, tariffs are characterised as
unstable given the unpredictability of the user base (Humphrey et al., 2018). A shrink in the user base
implies that local authorities cannot generate sufficient revenues to cover operation and maintenance
costs. Municipalities and water authorities face financial constraints in financing capital budgets when
revenue streams are unreliable. In developing countries, setting cost recovery water tariffs is
challenging. Water and sanitation services are perceived as a basic human right and as such a social
good (World Bank, 2017). This view on water and sanitation services acts as a depressant on water
prices curtailing in the process the ability of municipalities to grow the revenue base. Moreover, the
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social good view of water services requires multi-stakeholder participation in the tariff setting process
and it is often the case that lobby groups representing the poor and industrialist can veto needed water
price increases. Consequentially, despite exposure to revenue eroding inflationary pressures, the

water and sanitation sector suffers from rigidly fixed revenues.

In as much as public finance of infrastructure projects is anchored on taxation and tariffs, generally,
the two streams of revenue do not suffice in financing capital-intensive water infrastructure projects.
Accordingly, government, at its different levels assumes debt to finance water and sanitation projects
that require a huge amount of financial resources up-front. Public financing of infrastructure is
grounded on the notion of intergenerational equity. Intergenerational equity is achieved when the
burden and risk of financing infrastructure is fairly distributed between the current and future
generations (Musgrave, 1988). The national government can issue bonds to domestic and
international investors to complement taxes and tariff revenues for infrastructure development.
Government bonds are considered a safe investment relative to other asset classes such as futures and
options (Bodie, Drew, Basu, Kane and Marcus 2013; SAIIA, 2015). Public debt can be issued as
treasury bills, treasury notes, or treasury bonds with maturity dates and interest payments being the
main differentiating factor. Treasury bills are sold at a discount and they mature in under a year.
Treasury notes are debt obligations of the central government with maturities of one year up to a
maximum of 10 years whilst treasury bonds can be issued with maturities of up to 30 years (Bodie et
al., 2013; SAIIA 2015). Bonds and notes make semi-annual interest payments called coupons. To
provide investors with an effective hedge against inflation given the long-term nature of notes and
bonds, the government can index bond issuance to a cost-living index (Bodie et al., 2013; SAIIA
2015).

Other than the national government, municipalities and local government enterprises can issue
securities on the bond market to finance infrastructure. Local governments are better positioned to
identify and prioritise the infrastructure needs of their population. The introduction of municipal
bonds into the ecology of water infrastructure finance is largely a consequence of the 2008 global
financial crisis (Grafe, 2020). “Munis” were introduced as remedial to excessive government
spending in the face of the economics of austerity and high costs of debt on infrastructure projects.
Municipal bonds were designed to be a tool through which new sources of capital could be made
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available for public works (Grafe, 2020). Investors purchase municipal bonds with the expectation of
receiving steady interest income until the bond matures. Municipal bonds can be structured as general
obligation bonds or revenue bonds (Bodie, Drew, Basu, Kane, and Marcus, 2013; SAIIA, 2015).
General obligation bonds are backed by the taxing power of the issuing authority whilst revenue
bonds are backed by the cash flows off a specified project or the full faith and credit of the government
agency operating the project. Revenue bonds can be issued with a nonrecourse clause in which case,
in the event of the project financial difficulties, investors suffer losses as they cannot get redress
through litigation (Bodie et al., 2013; SAIIA, 2015).

Financing infrastructure through issuing debt is not without challenges. For developing countries in
particular, in order to access the bond markets, governments must satisfy and adhere to investor
protection requirements that include and are not limited to credit ratings, and mandatory insurance
against default among other risk mitigating measures (Humphreys et al., 2018). Often, securities
issued for infrastructure projects by sovereign and sub-sovereign entities of developing origin have
difficulties attracting investors due to poor credit standing. This is despite Purkayastha and lyer
(2017) providing evidence that credit ratings do not adequately communicate credit risk inherent in
infrastructure projects. In India, credit ratings were concluded to be an impediment to infrastructure
finance through the bond market. With poor ratings, governments are compelled to entice investors
to hold their papers by offering higher than average interest rates along with other credit
enhancements (Humphreys et al., 2018). Kapesa (2021) further alludes to the fact that, with the
government being a sole financier under the public infrastructure financing modality, administrative

costs and contingent liabilities associated with debt issues can be prohibitive at times.

Hall and Lobina (2012), exposited some advantages associated with public financing of water and
sanitation infrastructure. Firstly, when tax revenues are used to finance infrastructure construction
works, the cost of capital is zero and this implies that there will be neither present nor future liabilities
against the cash inflows from the project. Even if the government were to borrow for infrastructure
financing, it is argued that the government can borrow more cheaply than private entities (Opara and
Rouse, 2019). In most countries, the government is the most creditworthy organisation given that
debt can be underwritten and secured against future tax revenues. Thus, the government because of

lower default rates can borrow at affordable rates (Boardman et al., 2016, Para and Rouse, 2019).
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Other than having to repay debt at a higher cost of borrowing, Humphreys et al., (2018) state that
private infrastructure investors always encounter the risk of failing to secure long-term financing for
project development. The global financial crisis and the Euro-zone debt crisis have not made

borrowing long term any easier for private sector companies.

The second justification for public financing of water and sanitation infrastructure stems from the
social justice argument. A pure market mechanism for water will result in diminished water access
rates as private water suppliers will withhold service from those households without the ability to pay
commercial rates for water and sanitation services. A study in Italy by Massarutto, Paccagnan, Linares
(2008) showed that a full cost recovery charge on water services will represent approximately 3% to
5% of household income. The proportion could be higher in low-income countries. Marginalising
some segments of society from accessing clean water and adequate sanitation services goes against
the endeavours of SDG 6 (the goal and the respective targets are outlined in chapter one). In addition,
the positive health externalities that come with water infrastructure investments accrue to the society

at large. Decisively, therefore justifying public finance of water and sanitation services.

Irrespective of the positives associated with public finance of infrastructure, as noted by Clatiz and
Fourie (2010), the primary shortcoming of budgetary appropriations is that tend to overlook
alternative financing mechanisms. Risks will thus tend to be misallocated in the process. Kapesa and
Mugano (2021) stated budgetary appropriations are not without opportunity cost. Financial resources
allocated for infrastructure have alternative uses that include transfer payments. In Zimbabwe, public
sources of revenue are constrained by competing uses and the government is not in good standing
with international creditors. As such, there is a need to consider other sources of finance for water
and sanitation investments in Zimbabwe to complement the public sector initiative. Figure 6 below,

depicts how public finance can be complemented with private sources to bridge the infrastructure

gap.

2.5.2 Official Development Finance (ODF)
Official development finance (ODF), according to Miyamoto and Chiofalo (2016), consists of various
forms of international developmental financial flows mainly toward emerging and developing

countries. The main components of ODF are official development assistance (ODA), other official
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flows (OOF), other transactions from development finance institutions (DFIs), and contributions
towards peacekeeping operations among other forms of financial flows (Miyamoto and Chiofalo,
2016). Official development assistance (ODA) refers to financial flows in the form of loans and grants
issued from publicly controlled bilateral or multilateral development agencies such as the African
Development Bank, Asian Development Bank, and the World Bank (Patel, Dahab, Tanabe, Murphy,
Ettema, Guy and Roberts, 2016). ODA flows are administered with the promotion of the socio-

economic development of the recipient country as the main goal.

Financing water and sanitation infrastructure

Investment costs . : Bridging the gap
(New development Financing Gap

and Rehabilitation)

Bank loans

Maintenance
Costs

Transfers

Tariffs
Equity

Operating Costs Development

Assistance

Repayments

Infrastructure Costs Revenue

Figure 6: Complementarity between Public and Private sources of finance
Source: Kolker, Kingdom and Tremolet (2016)

ODF loans and grants can be issued on concessional or non-concessional terms (Kolker, Kingdom
and Tremolet, 2016). Concessional loans are characterised by favourable loan servicing structures
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meant to suit the peculiar socio-economic conditions of the recipient country (Kitano and Harada,
2016). The soft lending windows such as the International Development Association (IDA), an arm
of the World Bank Group, are active in the concessionary loan market to developing countries; whilst
the International Bank for Reconstruction and Development (IBRB) specialises in non-concessionary
loan issuances (Kolker et al., 2016). The World Bank Water Global Practice (WBGP) administers a
water and sanitation portfolio valued at USD24.5 billion (World Bank, 2017). The portfolio which
consists of 177 projects accounts for 11% of the World Bank’s total loans underwritten (World Bank,
2017). A notable change to the lending structure by the World Bank has been that of increased

financial allocation into water and sanitation projects in light of meeting SDG targets.

Active participation by the World Bank in providing ODF for water and sanitation is instrumental in
that it carries a signalling effect to other lenders to finance the construction of water and sanitation
assets. Reputable development partners can leverage their position of influence to facilitate private
financing of PPP water infrastructure projects. Between 2003 and 2014, ODF toward water and
sanitation increased from US$6 billion to US$ 18 billion in 2014 (Kolker et al., 2016). The near
tripling in financial allocation over this period was a response by multilateral development agencies
to the call to finance the MDGs and the International Water Decade campaign pioneered by the United
Nations that ran between 2005 and 2015 (United Nations Department of Social and Economic Affairs
[Kolker et al., 2016; UNDESA], 2021).

For most developing countries, ODF still constitutes a small proportion of national water and
sanitation budgets. The greater percentage of the water and sanitation budgets is being paid for by
developing country governments (OECD, 2018). Despite efforts by developing country governments
to finance water and sanitation sector development, when a comparison is made with other sectors
such as education, health, population planning, water and sanitation sector ranks low in terms of
allocations. In the same light, Alaerts (2019) stated that ODF for water and sanitation is increasing at
slower rates compared to the health and education sectors for instance. Regardless, given the water
and sanitation infrastructure financing gap, ODA has been noted to be insufficient to address the
scope of investment requirements as many donor countries have failed to reach the 0.7% of Gross
Domestic Product (GDP) aid target (Macdonald, Marios, and Sponk, 2021; Yaya, Udenigwe and
Yeboah, 2019).
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The Official Development Finance (ODF) architecture is evolving with the innovative market-
oriented infrastructure finance approaches being introduced. One such innovation is ‘blended
finance’, of which various definitions have been postulated to define the concept (Romero, 2013;
Mustapha, Prizzon and Gavas, 2014). Providing a reconciliation of the broad universe of perspectives
to blended finance, the Redesigning Development Finance Initiative [RDFI] (2015) defines blended
finance as the strategic deployment of international development financial flows to emerging and
frontier markets targeting mainly projects that deliver quantifiable returns in sectors of high
developmental impact. In the same light, the International Finance Corporation [IFC], (2016), states
that: blended finance expands the private sector investment frontier into sectors previously dominated
by public sector entities such as the water and sanitation infrastructure development. This is
achievable through mixing concessional funds from donor governments with those provided by
commercial development institutions and private investors in risk and return-sharing programs. A
number of academic researchers have adopted the IFC view of blended finance given its all-
encompassing nature (Jomo et al., 2016; Thiele and Gerber 2017; Halland, Dixon, Monk, and Young,
2018).

Blending is instrumental in achieving the twin goals of switching ODA from the public to the private
sector and replacing in the long run, ODA with sustainable market-oriented infrastructure finance,
the reason why blended finance has become the centre-piece of the World Bank’s “billions to
trillions” SDG financing strategy for emerging and frontier markets (European Commission
Communication [ECC], 2015). Infrastructure investments are particularly complex, expensive and
have long payback periods (Kenny, 2015). More so, in many emerging and developing countries
infrastructure investments encounters significant bureaucratic and market-related constraints which
make exclusive financing from either ODA or the private sector least attractive (Romero, 2017). A
classical market failure occurs when credit is denied for water and sanitation PPP projects on the basis
that financiers have limited compression of the infrastructure procurement model. Market failures in
emerging and frontier markets, whether perceived or otherwise can be redressed through blended
financing (Leigland, Trémolet, and Ikeda, 2016). By transferring part of the project cost to the public
sector, the risk-return profile of a project can significantly be improved for private investors and
creditors (Pereira, 2017). ODF can thus facilitate PPP financing for infrastructure development by
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giving impetus to PPP infrastructure models and demonstrating the sustainability of the models to

financiers. For the water and sanitation sector, the use of blended finance is helpful in overcoming
affordability and political constraints to borrowing and can generate sustainable collaborative

relationships between the financial and water sectors (UNICEF, 2017).

To date, evidence suggests that in developing countries, blended finance has not been widely used
and as such its impact on developing water and sanitation infrastructure has been minimum (Leigland,
Trémolet, and lkeda, 2016). A few isolated infrastructure projects mostly in middle-income countries
such as China, Brazil, India, Turkey and Nigeria have been financed through blended structures and
replication of the model in low-income countries remains low (Leigland et al., 2016). Much of the
blended financial flows are concentrated in highly lucrative infrastructure sectors such as energy and
telecommunications with water and sanitation receiving very low amounts. Financial flows to middle
income countries are ten times higher than those to lower income and least developed countries
combined and only 7% of blended finance is associated with SDG 6 due to sectorial bias in investment
flows (Macdonald et al., 2021).

2.5.3 Foreign direct investment (FDI)
The OECD (2008) defines foreign direct investment (FDI) as a class of international investment made

by a resident or corporate based in one economy (direct investor) with an intention of establishing a
long-lasting interest in a business entity (direct investment enterprise) that is situated in an economy
other than that of the resident or corporate making the investment. The motivation for the investing
corporate is to obtain long-term strategic business interest by holding a significant controlling stake
in the management of cross-border direct investment enterprise (OECD, 2008). This attribute of
foreign direct investment distinguishes it from portfolio investments whereby investors do not intend
to interfere with managerial decisions of foreign enterprises where a stake is held (Makoni, 2016).
Only when the direct investor holds a controlling stake of at least 10% can lasting interest be said to
be established. The stake should have been acquired using foreign capital. By directly controlling
equity in a cross-border enterprise, investors gain access to markets which they would otherwise not
be able to access. The OECD (2008) further alludes that direct investment entities are enterprises

which can either be subsidiaries in which more than 50% of voting power is held, or they can be
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associates in which between 10% and 50% of voting power is held. In other cases, direct enterprises
can be quasi-corporations effectively wholly owned by respective parent companies. This definition
of direct investment corporations implies that the FDI concept encapsulates those transactions that
are executed between separate legal entities within the same group, and these may include direct

investment positions, as well as financial flows of debt and equity (OECD, 2008).

Capital markets in developing countries are largely underdeveloped (SAIIA, 2015; Makoni, 2016).
Foreign direct investment in infrastructure (FDII) can thus play an important function in providing
necessary financial resources, know-how and technology for infrastructure development (Osano and
Koine, 2016; Ghebrihiwet and Motchenkova, 2017). FDII benefitted immensely from the
privatisation policies of the 1990s when governments transitioned from public financing and funding
of infrastructure projects, in favour of private investments in order to increase financial inflows given
the increasing demand for efficient and resilient infrastructure (Jiang, Martek, Hosseini, Chen, and
Ma, 2019). Privatisation policies introduced competition in the infrastructure market which allowed
investors to expand the investment opportunity set into market segments predominantly monopolised
by state-owned enterprises (Jiang et al., 2019). Privatisation stimulated FDII in emerging and
developing countries and investments in infrastructure have particularly been resilient even during
episodes of financial turbulence (Bitsch, 2012). In fact, FDI has become one of the main external

sources of infrastructure financing in emerging and developing economies.

However, the distribution of FDII is not homogeneous across developing countries. As shown in
Jiang et al., (2019), between 1984 and 2018, the lion’s share of investments (44%) went to Latin
American countries. Mexico, Brazil, Colombia, and Chile were the key FDII destination over the
sample period. East Asia and the Pacific was the second-ranked FDII destination having received
18% of the cumulative investments. Europe, Central Asia, Sub-Saharan Africa, South Asia, and the
Middle East received 15%, 10%, 7% and 6% of FDII respectively. In the same light, industrial sector-
wise, the distribution of FDII was not even between 1984 and 2018. The telecommunication industry
command more than 50% of the FDII investments in developing countries. With the global economic
system transitioning to clean energy sources, such as wind, solar and hydrogen, FDII investments
into developing economies have increased to 36% (Jiang et al., 2019). This is unlike the water and
sanitation sector which accounted for just 3% of the FDII investments between 1984 and 2018. The
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low FDII in the water and sewage sector is attributed to sector-specific protectionist policies in
developing countries where water is often viewed as a basic human right whose provision cannot be
entirely entrusted to private companies (Barlow and Clarke, 2017). Furthermore, water and sanitation
sector investments are characterised by high transaction costs and special technical standards which
act as entry barriers to foreign investors, especially when the regulatory environment in the FDII
destination does not adequately guarantee the right to property (Nxumalo and Makoni, 2021).

Private FDII investments have taken numerous forms that vary depending on the level of investment
risk (Kirkpatrick, Parker and Zhang, 2006). Investment structures such as joint ventures and
divestitures have widely been used in FDII. With greenfield infrastructure projects, for instance, a
foreign enterprise can jointly finance, construct and operate a water and sanitation facility for a period
outlined in the contract (Sorsa, Nag and Kettunen, 2018). Ownership of the newly constructed facility
can either remain jointly owned or can transfer to either the private or public enterprise at end of the
contract. On the other hand, through a divesture modality, foreign companies purchase an equity stake
in a state-owned (SOE) enterprise through an asset sale, privatisation or public offering (Jackline,
2021).

At the time of independence in 1980, the government of Zimbabwe inherited an inherently in-ward
looking economy due to economic sanctions imposed on the lan Smith government (Chinyanganya
and Sunge, 2021). Descriptively, the economy was non-liberal, with strict control of factor incomes
and investment procedures. In order to facilitate the inflow of FDI investments, and at the advice of
the International Monetary Fund (IMF), Zimbabwe adopted and implemented the Economic
Structural Adjustment Programme (ESAP) (Chinyanganya and Sunge, 2021). ESAP advocated for
removing friction to trade and investment thus facilitating international capital flows into the country.
It was in 1992, as part of institutional reforms that the Zimbabwe Investment Centre (ZIC), a one-
stop investment centre was established with a mandate to market Zimbabwe as a favourable
investment destination that offers foreign investors tax holidays and exemptions (Fernandez, Gafur,
and Tinarwo, 2021). To date, the government of Zimbabwe continues to view FDI as important for
transforming the infrastructure landscape to meet SDGs targets. Accordingly, as successor to ZIC,
the Zimbabwe Investment Development Agency (ZIDA) bill was promulgated in 2019 to outline
safeguards and opportunities available to international investors in the country. The ZIDA bill is
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complemented by policy prescriptions in the National Development Strategy 1 (NDS), a blueprint
directing economic decisions between 2021 and 2025.

Despite infrastructure projects such as the Hwange power station expansion project, Victoria falls
Airport project and Kariba South project revitalised by foreign capital injection, UN (2021), noted
that FDI levels have largely remained depressed over the years. Between 1980 and 2013 cumulative
flows amounted to US$1.7 billion. Over the same period, Zambia’s FDI inflows were US$7.7 billion,
and Mozambique received US$15.8 billion. In 2015, FDI inflows into Zimbabwe averaged US$591
million and the volume was adversely compared with South Africa which averaged US$6 billion,
US$2 billion for Zambia, and US$1.8 billion for Botswana (UN, 2021). The World Bank
development indicators reported that in 2019, FDI in Zimbabwe, as a percentage of GDP, was just
1.3%, further compounding the UN’s (2021) observation that Zimbabwe remains un-attractive to FDI
due to factors such as disrespect of property rights, currency volatility, policy inconsistency, power
shortages and political instability. In addition, the country ranks very low, coming in at 140 out of

190 countries, on the World Bank’s ease of doing business index.

2.5.4 Bank Financing of PPP Infrastructure Projects
Bank investments play a pivotal role in PPP infrastructure finance. Optimising bank sources of

funding can greatly reduce financial pressure on the government seeking to build or modernise
infrastructure stock. Banks in their economic role as financial intermediaries provide loanable funds
to PPP infrastructure projects (Rao, 2018; Linh, Wan, and Thuy, 2018). This functionality that banks
provide under project finance structures is very important and complex at the same time. Banks can
issue diverse securities ranging from short to medium term in order to mobilise loanable resources to
PPP companies (Linh et al., 2018). With developments in financial engineering, banks can under-
write infrastructure loans with the intention of selling the entire asset or a part of it on the bank loan
secondary market (Lu, Pefia-Mora, Wang, Liu, and Wu, 2019). Over-the-counter trade on the loan

market is through counterparties such as dealers and investment banks.

Other than making financial investments in PPPs infrastructure projects, banks offer advisory services
to PPP consortiums. Financial advisory is important in PPP transactions, especially in developing
countries where PPP sponsors lacks the technical know-how of structuring PPP deals (Sredojevic and

Dugalic, 2014). The PPP market in emerging and developing economies is immensely benefiting
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from banking globalisation given that international banks with competencies in infrastructure
advisory are establishing subsidiaries even in these economies. In the same light, regional banks,
especially South African and Kenyan banks, over the years have accumulated specialised knowledge
of the Sub-Saharan project finance market and they have offered PPP advisory services to projects in
Ghana and Zimbabwe for instance (Kamau, 2016). In their capacity as advisors, banks assume a
number of responsibilities that include and are not limited to tender preparation, feasibility studies,
risk analysis, optimising tax structures, optimising the financial structure of the project, financial
modeling as well as project positioning on the capital markets (Sredojevic and Dugalic, 2014;
Edwards, Brown and Coulthurst, 2016).

The pricing of PPP infrastructure loans is reliant on a number of factors. Kleimeier and Megginson
(2000), using a sample of over 5000 project finance loans and controlling for 90 000 syndicated loans
in the sample, concluded that project finance loans differ significantly from other loans of long
maturity. Bank loans to PPP projects are directly related to factors such as country risk, the covenants
in the loan contract, as well as project leverage. However, contrary to the dictates of standard
corporate finance theory, project financing loan pricing was found not to be directly related to loan
maturity and loan size (Kleimeier and Megginson, 2000). In a related study, Blanc-Brude (2007)
reported that loan pricing towards PPP infrastructure projects is a positive function of syndicate size,
suggesting that sponsors may be paying a premium to have a syndicate protect them against
expropriation. A large syndicate size comes with higher due diligence and transaction costs, both of
which will be reflected in the high spread that banks charge on PPP debt. More recently, Thierie and
De-Moor (2019) affirmed that longer loan terms result in higher debt pricing. Increasing the term to
loan maturity by a year was found to increase the PPP loan spread by a factor of 1.7 basis points on

average.

The global financial crisis of 2007 and the Euro-zone sovereign crisis, as well as the regulatory
changes that followed, have not made bank lending to PPP infrastructure projects any easier.
Policymakers, in a preventative move to enhance financial resilience, tightened regulation on bank
operations. Commercial banks’ ability to either finance new projects or refinance existing ones is
more challenging now than before (Vassallo, Rangel, Baeza, and Bueno, 2018). These changes in the

way banks and financial markets conduct their business largely impact in a negative sense the large-
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scale construction industry due to the long-term nature of loans they require to bring projects to
operational completion. The introduction of the Basel 11l framework, a brainchild of the Bank for
International Settlements (BIS), established conservative rules aimed at reinforcing financial markets
and banking systems against unexpected exogenous or endogenous shocks (Vassallo et al., 2016).
The Basel 111 framework, through the liquidity coverage ratio and net stable funding ratio, imposed
highly restrictive capital and liquidity requirements long horizon risky lending. Resultantly, this
curtails the innovative capacity of banks to structure complex project finance loans the lynchpin of
growth for the construction industry (Naceur, Marton and Roulet, 2018; Roulet, 2018). Undoubtedly,
such regulation changes can delay or even hinder the implementation of essential infrastructure
investments, hence the need to widen the sources of PPP financing.

Banks and infrastructure finance in Zimbabwe

Since the 1980s, the banking services industry in Zimbabwe underwent structural changes, some of
which were planned, and others crisis-induced. After a decade of financial repression (1980 to 1990),
the government of Zimbabwe relaxed price controls on the banking industry and removed the
institutionalised market entry barriers (Abel, Roux, and Mutandwa, 2018). Deregulating the banking
industry enhanced operational efficiency as banks without legal restrictions got to innovate and
compete. Inducing competition implied that the banking sector metamorphosed away from an
oligopolistic structure to one that is open and allows many players. Licensing of locally owned banks,
following the banking sector liberalisation of the 1990s, was aimed at increasing loanable funds even
to those market segments viewed as high risky by the international banks operating in Zimbabwe.
The first locally owned bank was registered in 1997, and with subsequent registrations, the number
of indigenous banks grew to over 30 banks by 1999.

However, shortly after deregulating the banking sector in Zimbabwe, in 2003 the sector experienced
a devastating crisis. The crisis was linked to macroeconomic turbulence whose spillover effects
permeated through to the banking sector (Kondongwe, 2015). Within a short time span of six months,
five banks under the directive of the Reserve Bank of Zimbabwe (RBZ) were placed under
curatorship, four were placed under a troubled bank fund, while two other banks were liquidated
(Mambondiani, 2011, Kondongwe, 2015). Bank failures were concentrated on the newly registered

indigenous banks. Other than macroeconomic instability, weak corporate governance structures,
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insider loans, and foreign currency externalisation contributed to the collapse of locally owned banks.
Since then, the RBZ has reverted to the re-regulation of the financial services sector, a policy position

that continued even through the economic dollarization phase up to now (Abel and Roux, 2017).

Currently, the architecture of the financial services sector in Zimbabwe is structured to comprise
nineteen operating banking institutions (19). Thirteen (13) are commercial banks, five (5) are building
societies, one (1) is a savings bank, two (2) are development financial institutions, six (6) are deposit-
taking micro-finance institutions and two hundred and four (204) are credit only microfinance
institutions (Maune, Matanda and Mundonde, 2020). Table 5 summarises the structure of the financial
services ecosystem in Zimbabwe. Justifying the plausibility of re-regulation, the Reserve Bank of
Zimbabwe reported that the financial system, irrespective of the numerous economic challenges in
Zimbabwe, is functioning satisfactorily thus demonstrating its resilience to adverse economic shocks
(RBZ, 2020).

Table 5: Architecture of banking system in Zimbabwe

Type of institution Number of institutions
Commercial banks 13

Building societies 5

Savings bank 1

Total Banking Institutions 19

Other institutions

Credit-only micro-finance institutions 209

Deposit taking micro-finance institutions 5
Development institutions 2

Total Number of Institutions 216

Source: Adapted from Maune et al., 2020

Participation of Zimbabwean banks in the infrastructure market is limited. An exception is that of
Stanbic Bank Zimbabwe limited. Recently the bank arranged loan credit to finance economic
infrastructure. In 2019, Stanbic Bank loaned US$55 million to Zimbabwe Power Company (ZPC) for
the Hwange Thermal Power Station expansion project (ZPC, 2019). The loan facility was largely
counterpart funding for ZPC to access a US$200 million line of credit from the China EXIM Bank.
Furthermore, guided by the group’s Social-Economic and Environmental (SEE) strategy, Stanbic
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Bank financed the construction of the Standard Association of Zimbabwe (SAZ) 190kw solar plant
(Energy-Mix Report, 2019).

The limited bank participation of Zimbabwean banks in financing infrastructure projects can be
explained by a number of factors. Shendy, Kaplan and Mousley (2011) noted that relative to the huge
amounts of investment funds required to construct projects, the size of commercial banks in Africa is
small. This is compounded by the fact that a large constituent of the populace is poor, living below
the poverty datum line and for that reason, they lack the financial means that enable meaningful
savings to be made. Poverty constrains the saving potential of households and corporates. In
Zimbabwe, and according to RBZ (2020), only 2% of the total deposits in the banking sector are

savings.

Figure 7 plots the private lending by domestic banks as a percentage of GDP for four Southern African
countries for 20 years ending 2020. For South Africa, private credit allocation to GDP ratio is high,
ranging between 60% and 70%. For Botswana, Mozambique, and Zimbabwe, credit allocation is
either very low, ranging between 0% and 20%, or highly oscillating. This implies that the ability of
project developers to raise financing domestically is restricted in Botswana, Mozambique and
Zimbabwe.

Infrastructure projects require financing on a long-term basis (Shendy et al., 2011). Deposits in
Zimbabwe’s banking sector are predominantly demand deposits. Perhaps, this is explained by the
mistrust there is between the banking public and the banks given that the public lost their savings in
the recent past (Abel et al., 2018). Short-term deposits create an asset-liability matching challenge
between long-term financing required for infrastructure and volatile demand deposits. Despite
infrastructure investments being identified in RBZ (2021) as key drivers of economic growth, it was
also noted that such investments are being constrained by commercial banks that are incapacitated to

lend on a long-term basis.
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Figure 7: Bank credit to private sector in selected Southern African countries
Source: Created by student from data extracted from World Bank WDI data

2.5.5 The Stock Market and PPP Infrastructure Finance
Conventionally, the project sponsors have been the source of the equity tranche for PPP infrastructure

projects. These include companies acting as developers of the project, contractors, or even
conglomerates whose specialty is the infrastructure sector (Stafford and Stapleton, 2017). In theory,
by providing equity capital, the project sponsors would have demonstrated their commitment to the
successful execution of the project (Pinto, 2017). Sponsors stand to incur financial penalisation should
the project quality be sub-standard and fail to generate meaningful cash flows. However, the
dynamics of equity finance in PPP deals have changed since the middle of the previous decade due
to financial innovations. One such innovation is the advent of infrastructure companies giving equity
investors the option to access infrastructure indirectly through stock exchanges. A sizeable number
of infrastructure assets in many countries are owned by companies listed on public exchanges
(Beddow, 2018).

Listed Infrastructure companies can raise equity capital to finance their operations which include

investments in PPP projects through issuing shares. Characteristically, shares are considered to be
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perpetuities that confer ownership status to the shareholders and are deemed an ideal vehicle for long-
term investment in infrastructure. As part owners of either a company or project, shareholders are
entitled to pro-rata shares of any distributed dividend and capital gains (Jordan, Miller, and Dolvin,
2015). Listed infrastructure companies operating in sectors such as utilities, transportation, air and
seaports, and communications, among others, have been key constituents of the public capital market.
Their participation can be traced back to the era when governments the world over were adopting
privatisation policies (Inderst, 2016). In some emerging markets, a large constituent of public equity

markets is dominated by infrastructure companies (Srivastava, 2017, Verougstraete and Aras, 2018).

Much like infrastructure companies, infrastructure funds are in are active in the PPP market. The
OECD (2015) highlighted that a significant constituent of infrastructure funds’ assets are channeled
towards PPP/PFI projects hence the funds have become an attractive source in project finance.
Infrastructure funds are an investment option for investors seeking exposure to infrastructure assets.
These funds are largely popular in Australia having been popularised by partnership deals that
Macquarie Group managed to strike with numerous state-controlled entities in the same country
(Lara-Garela, Solino, and Linacero, 2017). Taking note of the rise of the Macquarie Group, many
international investment banks penetrated the market to claim a share of the profits. In Europe and
North America, the uptake of this funding option was rapid compared to Australia and was largely
driven by the hunt for alternative investible assets with attractive features following the financial
crisis of the late 2000s (Lara-Garela et al., 2017). This interest in the purchasing of shares enables
foreign investors to partake in the fundraising activities for PPP, by channelling foreign portfolio
investments towards attractive stock markets outside of their home countries (Makoni, 2018).
Infrastructure funds can thus either be listed on public stock exchanges or operate as unlisted funds

and like-wise they can invest in listed or unlisted infrastructure.

Large institutional investors have solid balance sheets and technical expertise and are the preferred
class of investors that possess the wherewithal to directly invest in infrastructure as owners or
operators (Adarkwa and Radovic, 2016; Knight and Sharma, 2016). The advent of un-listed
infrastructure funds, a pertinent feature of the ever-evolving landscape of infrastructure investment is
working to accommodate retail investors with an appetite for infrastructure assets but who lack the

expertise to do so (Knight and Sharma, 2016). Specialist fund managers structure the investment deal,
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after which multiple investors can then contribute the capital to be deployed towards infrastructure.
This approach is argued to be a relatively easy way through which smaller funds that lack the broad
internal expertise and sophistication to evaluate infrastructure investments can gain exposure to the

unlisted infrastructure market (Reagan, 2017).

The fundraising activities of unlisted infrastructure funds are depicted in the Figure 8. The unlisted
infrastructure market witnessed significant growth in the last decade (Royal Institute of Chartered
Surveyors [RICS], 2020). For instance, between the first quarter of 2014 to 2019 quarter four, RICS
(2020) reports that 597 funds managed to close and finance infrastructure deals worth US$445 billion.
The year 2019 was highly active with US$98 billion worth of infrastructure investments having been

financed by un-listed infrastructure funds.

Unlisted infrastructure fund raising (2014-2019)
50

40
30

2

o

1

o

CAPITAL ($BILLION)

m2014Q1 ®2014Q2 m®2014Q3 ®2014Q4 ®2015Q1 m2015Q2
m2015Q3 w®2015Q4 m2016Q1 m2016Q2 w2016Q3 m2016Q4

2017Q1 ®2017Q2 m®2017Q3 =2017Q4 m2018Q1 m2018Q2
m2018Q3 m®2018Q4 m2019Q1 ®2019Q2 m2019Q3 m2019Q4

o

Figure 8: Unlisted infrastructure fundraising activity
Source: Created by the student from RICS (2020)

With regard to the stylised feature of unlisted funds’ investments in infrastructure, it is observed that
geographically the distribution of investments is uneven across the region of the world. Europe and
North America receive the major allocation of investment funds by the Asia-pacific region. The

African infrastructure is considered high risk and receives limited attention from the three premium
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funds namely the Global Infrastructure Fund (GIF), Brookfield Infrastructure Fund and EQT fund
(RICS, 2020).

In Australia, un-listed infrastructure funds are contributing significantly to closing the infrastructure
gap. The Port of Melbourne privatisation project provides an example of un-listed infrastructure fund
participation in PPP. Global Infrastructure Partners (GIP) Australia fund and Hastings Funds
Management invested in the Port of Melbourne when the port was privatised (Chen, Pateman, and
Sakalayen, 2017). Yet another example of infrastructure fund investment in PPPs is the US$2.6
billion deal to operate a 35-year concession of the land tilting and registry operations of New South
Wales land and property information in Australia (Global Legal Insights [GLI], 2018). The demand
for fund finance in Australia is projected to remain strong after having successfully raised US$ 40
billion in 2017 for investments in infrastructure coupled with the fact that the need remains to finance

acquisition and modernisation programs (Global Legal Insights [GLI], 2018).

Financing PPP through the equity markets requires that capital markets be developed to a stage where
it is feasible to mobilise the huge amounts required to develop economy-transforming infrastructure
projects. Studying Asia-Pacific economies, Verougstraete and Aras (2018) noted that out of a total of
53 countries only 35 have functional exchanges most of which are lowly capitalised. In addition, the
liquidity of the same tends to be slim, making such markets very unattractive to holders of surplus
funds, as investors view these markets as very risky (Verougstraete and Aras, 2018). Infrastructure
companies, including project companies managing PPP contracts, can be significant issuers of
securities subject to exchanges being liquid. Despite being an innovative method of financing PPP,
this emerging financial source is not without shortcomings. In the event of stock market crashes such
as typified by the global financial meltdown of 2007, PPP projects can negatively be impacted with

investors ending up with massive capital losses (Linh, Wan, and Thu, 2018).

The main exchange in Zimbabwe is the Zimbabwe Stock Exchange (ZSE). The ZSE has a long
functional history having been established in 1896. Trading is open to both local and international
investors. International investors were permitted to transact on the ZSE in 1993, subject to investment
limits. A foreign enterprise can acquire up to a maximum of 5% stake in a single listed counter, whilst

total equity ownership by different foreign companies in a single counter is permissible up to a
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maximum of 25% (Nyangara, Ndlovu and Tyavambiza, 2014). Currently, the ZSE has 63 active
counters. Performance of the ZSE is reported through 5 main indices, namely the All-share index, top
10 index, top 15 index, medium-cap and the small-cap index (ZSE, 2021). The 5 main indices are
supplemented by 7 sector-specific indices which are: the ZSE financial index, ZSE consumer
discretionary index, ZSE consumers’ staples index, ZSE Industrials index, ZSE ICT index, ZSE
material index, and the ZSE real estate index (ZSE, 2021).

The securities exchange commission (SEC) is driving innovation on the ZSE with the aim of
attracting more capital to the exchange. The SEC is broadening the basket of exchange offerings by
diversifying into exchange-traded funds (ETFs). In 2021, the ZSE top ten ETFs listed on the ZSE
following the promulgation and subsequent gazetting by the Ministry of Finance (MoF) of a statutory
instrument (SI), 240 of 2019 that permitted registration of diverse collective instruments (ASEA,
2019; ZSE, 2021). In order to enhance efficiency, the ZSE migrated out of the open-cry manual
trading system to an automated system with a T+3 settlement period (Musimwa and Kaseke, 2016;
Bonga, 2019). Following automation, overall trading costs dropped to 4.136% from a pre-automation
level of 4.188% (Hunguru, Sibanda, and Tadu, 2020).

In the past, the ZSE confronted challenges that impacted negatively the capacity to effectively
mobilise capital for investment. According to Maziona and Ndlovu (2016), the constraints ZSE had
to encounter are a consequence of the economic instability in Zimbabwe. For instance, inflation levels
in Zimbabwe has largely remained very high since the late 1990s (Maune et al., 2020). High inflation
erodes the value of domestic currency-denominated financial assets. Other factors cited as having
impacted negatively the efficient and effective functioning of the ZSE include policy inconsistency,
liquidity challenges (Mutize, Tefera, Nkhalamba, 2020; Marozva and Makoni, 2021), and ambiguous

indigenisation laws in Zimbabwe (Makoni, 2014).

2.5.6 Bonds and PPPs Infrastructure Finance
Project bonds provide an alternative source of debt finance for infrastructure development. The SPV

can issue project bonds to a catchment of investors to whom commitment is made to periodically
make coupon payments and to reimburse the capital when the bond matures or according to a

predetermined amortisation schedule (Vecchi, Casalini, Cusumano and Leone., 2021). Under a
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project finance structure, obligations to bondholders are settled exclusively from the cash flows
generated by the project without the possibility of recourse from other cash flow sources as they
accrue to project sponsors. For this reason, project bonds are considered limited recourse or non-
recourse instruments. The financial performance of the underlying project is central to debt
repayment. The general characterisation of project bonds can be extended to encompass a wide
spectrum of financial instruments used to secure financing in project finance deals. In fact, project

bonds can take various forms depending on the preferred issue structure from the SPV vantage point.

Depending on the financial benefits to be derived, an SPV can issue bonds denominated in its
domestic currency with a preference for holding the paper being given to domestic institutional and
retail investors (Ng and Tao, 2016). Such bonds are defined as domestic instruments. Domestic bonds
are ideal when financing is being sought for small-scale projects whose geographical concentration
is well defined with a large constituent of raw materials being locally sourced. Financing large-scale
infrastructure projects through domestic bonds is challenging for most developing countries. Bond
markets are underdeveloped and as such, they cannot supply the requisite financial resources (Musah,
Badu-Acquah, and Adjei, 2019; Hyun, Park, and Tian, 2018.). Contra to domestic bonds is foreign
project bonds. An instrument of choice for large-scale capital-intensive projects. Foreign bonds issued
by the SPV in foreign markets and in the currency of the placement market, usually align the bond
issue to investors’ interests, some of whom may prefer to hold securities denominated in a particular

currency, as a form of risk aversion and diversification.

An SPV can structure project bonds and sell them to institutions and individuals originating from the
country where the project is situated who are residents in a foreign country. This emerging class of
bonds is referred to as diaspora bonds (Frimpong, Osei, and Yeboah, 2017; South African Institute
of International Affairs [SAIIA], 2015). The distribution of diaspora project bonds can be restricted
to citizens and residents of the issuing country. Sometimes, however, the issue can be opened up to
investors from other nationalities with preferential treatment being given to locals residing in the

diaspora.

Some African countries have successfully issued diaspora bonds to finance infrastructure

development. South Africa, Kenya, Nigeria, Ghana and Uganda have effectively borrowed through
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this class of instruments (Economic Policy Research Centre [EPRC], 2017). Ethiopia is also tapping
into diaspora bonds to finance infrastructure development. In 2011, diaspora bonds were issued to
finance the grand renaissance dam, Africa’s to be largest dam. Despite much opposition from Egypt
as well as the difficulties in accessing international capital markets, through diaspora bonds Ethiopia
managed to close the funding gap for the grand renaissance dam construction (EPRC, 2017). Ethiopia
harnessed the patriotic and familial ties citizens have back home to sell the bonds. Successful issuing
of diaspora bonds requires a full commitment by both the private and public partners in marketing
the tool and convincing the diaspora community with regard to the suitability of investing in the bond
(EPRC, 2017). Having a sizeable community of residents in the diaspora, project developers in

Zimbabwe can make use of this innovative financing instrument for infrastructure development.

Merits of bonds as a source of finance

A large constituent of the PPP capital structure is debt, and preference is often made to raise debt
capital through the bank loan market over the bond market (Scannella, 2012; Verougstraete and Aras,
2017). Bank domination of the project finance debt market is not the issue per se. Nonetheless, this
source has the potential to create constraints with regard to infrastructure finance in which case an
appraisal procedure is necessary to evaluate loan financing in light of the positives that bond financing
of infrastructure projects brings. When financing a project and when compared to the use of bank
loans, on average bonds offers long maturity investments stretching to as long as 20 to 30 years. To
protect investors from the adverse effect of inflation on long-term bonds, in some jurisdictions, it is
permissible to issue inflation-linked bonds (Chopra, Mehta and Srivastava, 2021). In part, this feature
explains why some bond variants such as municipal, agency, and government bonds are considered
as secure relative to other types of securities like an option for instance. Furthermore, bondholders
enjoy legal protection obligating issuers to reimburse bondholders fair compensation for their

investment in the event of the issuer going bankrupt.

In order to manage concentration risks, banks institute single-borrower credit limits (Rao, 2018).
Credit ceilings restrict the capacity of banks to loan towards infrastructure development projects
which characteristically are capital intensive and require large amounts of funds. On the contrary,
using bonds circumvents this challenge. Bonds spread credit risk over a large pool of investors with

skill and appetite for infrastructure risk (Liu and Magnan, 2016). If the issue is listed on a public
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exchange, credit risk can be transferred to other parties before the maturity date of the instrument.
Liquidity conditions on secondary markets are critical in this regard. Generally, the structure and
attributes of bonds make them highly liquid on secondary markets regardless of the investment on
which they are premised. Apart from being liquid assets, adding to their attraction is the fact that
some bond classes enjoy tax exemptions (Fortune, 2017). This is over and above the fact that issuing
bonds, safeguards the ownership structure of an entity. Unlike issuing shares that can potentially

dilute ownership in the capital structure.

Another advantage bonds have over bank loans is with regard to pricing, and this occurs through a
number of channels. The parameters of the loan are the prerogative of the bank whilst for bonds, the
issuer is guided by the market conditions to set the interest rate and other important bond covenants
(Michael, 2020). Bank loans come with multiple loan covenants the borrower is obligated to follow
over the life span of the loan. More often than not, the covenants serve to protect the portfolio of the
bank whilst imposing punitive restrictions on the borrower. Loan contracts can stipulate that in the
event of a breach, the bank can demand immediate repayment of the principal amount and the loan
interest due. However, no such restriction can be associated with bond issuances. Furthermore, the
drive towards the re-regulation of banks after the global financial crisis tended to make bank loans
more expensive due to stricter capital adequacy and liquidity ratios (Verougstraete et al., 2018). This
is a serious limitation that impacts directly on the economic viability of the PPP infrastructure projects
and, in a way, highlights the importance of bonds as complementary to bank loans for infrastructure
financing. Bonds provide project developers an opportunity to finance projects in a cost-effective

way.

To the wider economy, issuing bonds through listed exchanges foster higher standards of institutional
governance and disclosures through the action of investors who require a timely update of project
status reports and credit standing of issuers in order to manage risk (Kim, 2005). This is unlike finance
sources such as hedge funds whose operations are characteristically opaque despite strongly
competing to claim a stake in the infrastructure financing landscape (Smith, Janabi, and Mumtaz,
2021). Timely information flow is essential to determining market efficiency. In Asia, the region with
the highest domestic savings rates, Kim (2005), concluded bonds markets as effective in transforming

short-term bank deposits into long-term resources that can be channelled toward developing
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sustainable and resilient infrastructure. In the same light, the large pool of foreign currency deposits
that the Asia Pacific region can contribute in a significant way towards infrastructure finance through

regional bond markets.

In as much bonds carries some positive in financing PPP infrastructure projects, it is critical to note
that issuing bonds carry inherent risks worth identification and management. Some of the risk factors
stem from the project feasibility and the likelihood of construction delays (SAIIA, 2015). Due to un-
anticipated circumstances, project developers may have to request waivers on debt covenants
(Verougstraete et al., 2018). If the project encounters challenges that threaten its completion, because
of the usually large bond investor base, the SPV would have to undertake a complex negotiation
process with many participants unlike a situation where a small number of syndicated banks would
have been used to finance a project. Bank governance requires strict confidentiality with regard to
client information and transactions whereas negotiations with bondholders may end up in the public
domain as capital market regulators require demands public disclosure of material information for

listed securities (Verougstraete et al., 2018).

The principal on bonds issued by SPVs is difficult to amortize before the maturity date especially
when a bond is issued without a call option. A further drawback of bond financing is that the funds
raised are made available all at once prior to the beginning of construction works despite some of it
being required at some later stage of the project (Vecchi Hellowell and Casalini, 2017). This implies
that the interest has to be paid in full including funds required at later stages of construction. Gradual
draw down from loan trenches could be superior because interest is only payable incrementally based
on amounts drawn down. Negative carry forward by project owners can thus be better managed.

Barriers to bond financing of PPPs infrastructure

In literature, some constraints have been identified as negatively impacting the use of project bonds
to finance PPP infrastructure projects. In emerging and developing economies, an imbalance often
prevails between the uses and the sources of long-term capital in infrastructure finance. This major
financial constraint in developing high-value infrastructure projects stems from the fact that while
major project bonds are largely denominated in foreign currency, the revenue streams from the assets

financed through the same cannot be used to service the debt obligation, as they will be denominated

91



in the local currency. Debt servicing becomes a challenge in PPP projects due to currency mismatch
in developing countries. In addition, infrastructure investments being long-term in nature, generally
mirror a “j-curve profile” (Oladapo and Molele, 2019). This implies that cash flow streams start off
in the negative territory during the initial phases of the project shifting into positive zones as the
project is completed and becomes operational. In emerging markets, the j-curve profile is more
defined due to the high likelihood of construction delays that impact in a negative sense the project
development cycle. This feature of project financing in emerging markets tends to deter would-be
investors in PPP-backed securities especially when the investor’s investment horizon is short-term in

nature.

Purkayastha (2017) holds the view that in PPP infrastructure projects, anomalies prevail in assigning
credit ratings with projects mirrored to be far riskier than they actually are. This argument is sustained
by the realisation that economic and social infrastructure projects operate under oligopolistic market
structures or even pure monopoly environments where competition is minimal. One would thus
expect that such market structures coupled with contractual closes meant to safeguard the viability of
PPP infrastructure projects should culminate in the assignment of an attractive credit rating.
Furthermore, while there can be interest to acquire PPP infrastructure bonds by domestic institutional
investors for instance, liquidity conditions in the capital markets is a key determinant operationalising
the intent (World Bank, 2017). Liquidity constraints can take various forms. Some of these relate to
the volume of debt amounts, the tenure of the loan amount as well as the ease with which
infrastructure security can be disposed of, without material loss of value on the part of the one holding
the asset. Studying the mechanism through which investments in Infrastructure can be accelerated
through PPP in Sri Lanka, the World Bank (2017) noted that high levels of debt explain liquidity

constraints facing infrastructure investors.

2.5.7 Institutional investors and PPPs infrastructure finance

Increasingly, academics and policymakers have identified institutional investors (pension funds,
insurance companies, hedge funds, sovereign wealth funds) as a critical source of investment capital
to finance infrastructure for sustainable human and economic development (Inderst, 2016).

Institutional investors are characterised by a very large asset base (Baily, 2014). Within the OECD,
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pension funds have assets that are valued at US$17 trillion, and in Africa, sovereign wealth funds
hold reserves amounting to US$159 billion with positive growth being forecasted as more African
countries prepare to establish sovereign wealth funds (Hove, 2016). Siemiatycki (2015) observed that
the mismatch between the long-term life span of infrastructure assets and the short-term horizon of
non-institutional investors is a challenge internationally in mobilising private participation for public
infrastructure investments. Institutional investors offer an attractive financing option given that their
long-term investment interests are congruent with the long-term attribute of infrastructure projects
(Siemiatycki, 2015). The infrastructure financing potential of institutional investors has; however,
remain largely untapped in the Sub-Saharan regions (Hove, 2016). Zimbabwe has US$5 billion worth
of assets under management by institutional investors (Olatubosun and Nyazenga, 2019). These
capital reserves can be packaged to finance the delivery of social and economic infrastructure projects

in Zimbabwe.

Institutional investors can invest in both green-field and brown-field infrastructure assets and their
participation can be modelled through a number of mechanisms (Siemiatycki, 2015). The financing
mechanisms for infrastructure projects by institutional investors can vary from direct investment
model, co-financing, joint ventures, public-private partnerships, long-term leases from public
authorities to operate existing assets, purchasing an ownership stake in companies holding concession
contracts and investments in regulated and unregulated infrastructure assets (Hove, 2016). By directly
investing in unlisted infrastructure markets, institutional investors can circumvent the technical
services provided by fund managers. Infrastructure as an asset class is attractive to investors due to a

number of reasons and some of which are summarised below.

Resilient to economic swings

Infrastructure services are characteristically essential in nature and for that reason, the demand pattern
for infrastructure assets is moderately inelastic (Deutsche Asset Management, 2017). Thus, the co-
movement between infrastructure returns to the economic cycles tends to be low relative to other
sectors of the economy. Substitutes hardly exist for infrastructure services such as water and
sanitation distribution networks. Furthermore, essential services infrastructure in many jurisdictions
is regulated. This attribute of infrastructure results in investment return predictability and a weak

correlation with the business cycles. The Deutsche Asset Management (2017) further alludes to the
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fact that the impact of business cycles on investment returns is asymmetric between regulated and
unregulated infrastructure markets. Essentially, if the regulatory and contractual environment is
predictable, it implies that the sensitivity of infrastructure revenues to economic cycles tends to be

minimal (Deutsche Asset Management, 2017; Corporate Finance Institute, 2022).

Cash flow predictability

According to Magweva (2020), due to the oligopolistic nature of regulated infrastructure sectors as
well as the minimal sensitivity of infrastructure to economic fluctuations, cash revenues from
infrastructure investments are theoretically predictable, stable and non-cyclical. This defensive
investment attribute enables infrastructure investments to offer, relative to other asset classes superior
risk-adjusted returns and above-average dividend pay-out ratios (Magweva, 2020). Additionally,
private ownership of regulated economic infrastructure is often transferred to private consortiums
through long-term concession contracts that can stretch up to 99 years. The long-term nature of the
contracts amplifies the capability of the infrastructure investment to generate sustainable, stable and
predictable inflows (Deutsche Asset Management, 2017; Corporate Finance Institute, 2022; Preqin,
2022).

Inflation hedging property

Inflation is corrosive to investment returns. To safeguard investors, infrastructure consortiums ascent
to contracts that permit price adjustments in line with the evolution of inflation dynamics over time
(Magweva, 2020). In some cases, return formulae are structured in such a way that guarantees a
targeted return on investment irrespective of the state of economic conditions. As earlier stated, such
clauses in infrastructure contracts enhance the predictability of infrastructure investments. In
developed countries such as Italy and the United Kingdom, levies in regulated utilities are inflation-
indexed (Vecchi et al.,, 2021). Due to indexation of infrastructure returns, it is asserted that

approximately 85% of listed investments in infrastructure can whether inflation shocks.

Institutional investor participation in infrastructure investments is not without constraints. Arezki,
Bolton, Peters, Samama, and Stiglitz (2016) argue that most PPP projects in developing countries are
small in scale to justify active participation by long-horizon investors such as sovereign wealth funds

and pension funds. This challenge is not unique to developing nations. Even in developed countries,
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small-scale infrastructure projects have difficulties in attracting investment capital from institutional
investors (Leigland et al., 2016). The water sector in emerging and developing markets is largely
viewed by private investors as risky. In developing countries, water sectors have challenges in
generating adequate revenues largely due to policy inconsistencies they encounter as well as
popularity politics that recommend non-cost reflective tariff structures (Kanyenze, Chitambara, and
Tyson, 2017). Effectively, this creates a high-risk environment for pension funds and insurance
companies to invest in. This is unlike in developed economies where investors consider the water and
sanitation sector as low risk and attractive to invest in. In Canada, for instance, pension funds
investment in PPP is constrained by the actions of workers’ unions. Pension managers face the
contradiction of deploying retirement savings of unionised members in infrastructure financing
models that are strongly opposed by the workers’ unions (Siemiatycki, 2015). Additionally, technical
constraints, a limited number of bankable projects, the complexity of the construction projects, and
the opaque nature of the infrastructure sector due to data non-availability hindering transparency in
investment decisions making have been identified in the literature as constraining institutional
investor participation in infrastructure (Siemiatycki, 2015; Henckel, McKibbin, 2017; Koh, 2018).

2.5.8 Financing water and sanitation PPPs in Africa

PPPs in Africa are financed from diverse sources. International Development Institutions (IDI) and
private sector capital are critical sources of finance for PPP. The Kigali Bulk Water supply plant in
Rwanda is an example of PPP financed from different sources. A well-coordinated package of
blended finance was instrumental to the successful completion of the BOT type scheme. The
financing arrangement was spearheaded through the Emerging Africa Infrastructure Fund (EAIF).
Jointly with the AfDB, the EAIF syndicated a USD40 million loan facility that is payable over 18
years (IFC, 2020). The International Finance Co-operation (IFC) and the Technical Assistance
Facility (TAF) along with other sponsors, further provided funding for the USD61 million water plant
in Kigali, Rwanda.

Some other PPP projects are financed purely from private sources. According to Gisclon, McCarley
and McNally (2002), financing of the R74 million Durban Waste Water treatment in South Africa

was entirely from private capital. Loans were secured from the Development bank of South Africa
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and the Rand Merchant Bank among other domestic and international sources. Commercial banks
which are active in providing loan finance to water and sanitation PPPs in Africa include Standard
Bank South Africa through its subsidiaries on the African continent. Over 70% of the US$126 million
Befesa desalination PPP project in Ghana was financed through commercial loans provided for by
the Standard Bank Group, with the balance coming from the project partners from Spain and Japan
(Water Technology, 2013). An investment guarantee of USD$180 million by the Multilateral
Investment Guarantee Agency (MIGA) was instrumental in enhancing the risk profile of the project
and eventually attracting private capital investment into the project (MIGA, 2021). Multilateral
support is imperative in de-risking PPP projects in Africa (Van-Waeyenberge, Dimakou, Bayliss,
Laskaridis, Bonizzi and Farwa, 2020). Below is a sample of African PPP infrastructure development

projects initiated using various sources of finance.

Table 6: Sources of finance for water and sanitation PPPs in Africa

Country PPP Models V;Fu\ge?mﬁ?;n) Sources of Finance
Build, operate, and US$60.00 Infrastructure fund and AfDB
Rwanda transfer Loan
Build, operate, and Commercial and Development
South Africa transfer i US$11.90 bank loans i
Commercial and Development
Ghana Build, own, and operate US$126.00 bank loans i
Mozambique | Lease contract US$25.50 IDA and AfDB loans
Mozambique Lease contract - AfDB and IDA loans
) European Investment Bank
Namibia Lease contract Loan
Niger Lease contract US$3.4 IDA Loan
Senegal Lease contract US$20.00 IDA Loan
Ghana Management contract - IBRD Loan
Kenya Management contract US$16.00 Donor Funds
Mauritius Management contract - AfDB and EU
Mozambique | Management contract US$47.00 IDA and AFDB loans
Zambia Management contract - IDA Loan

Source: Author’s own conceptualisation using data from PPP knowledge lab (World Bank) (2021)

As depicted in table 6, other notable financial institutions providing loans for financing PPP projects
include the European Investment Bank (EIB), International Development Association (IDA) as well

as the International Bank for Reconstruction and Development (IBRD). The Goreangab Water Plant
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in Namibia, constructed at an estimated cost of US$15 million, was financed through a loan from the
EIB and similarly, water and sanitation PPPs in Mozambique, Zambia and Senegal accessed financing
from IDA loans. Table 7 the main sources of revenue for water and sanitation PPPs in developing
Africa. Four main sources namely user fees, direct wholesaling to the market, purchase agreements

and disbursements from the government.

Table 7: Revenue sources for water and sanitation PPP projects in Africa

Country PPP Scheme Revenue Source
Rwanda Build, operate, and transfer Purchase agreements
Sudan Build, operate, and transfer Purchase agreements
South Africa | Build, own, and operate Sales to the wholesale market
Cameroon Lease contract User fees
Cote d'lvoire | Lease contract User fees
Senegal Lease contract User fees
Senegal Lease contract User fees
Congo, Rep. | Management contract User fees
Ghana Management contract User fees
Mauritius Management contract Payments from the government
South Africa | Management contract Payments from government

Source: Author’s own conceptualization using data from the PPP Knowledge Lab (World Bank) (2021)

Of these, user fees are the frequent source of revenue for PPPs in African countries. Cameroon,
Ghana, Congo and Senegal have structured management contracts around the user pay type of model.
This is consistent with literature that identifies user fees as a central source of revenue in PPP
contracts (ACCA, 2012; Domlijan, 2018). Purchase agreements have also been entered into in some
countries. Ghana, Rwanda and Sudan concession contracts anchored on purchase agreements as

sources of revenue.

2.6 Risks in water and sanitation PPPs
Some degree of uncertainty about the future is associated with any form of investment and usually,

the uncertainty is considerable with infrastructure investments (Bodie et al., 2013). Water and
sanitation PPP projects are risky investments by nature (Shrestha, Aibinu, Chen, and Martek, 2017).
In project and construction management literature, there is no consensus with regard to a standard
definition of what risk entails with several definitions being promulgated. However, reputable project

management bodies such as the project management institutes (PMI) (PMI, 2021) define risk as “An
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uncertain event or condition that if it occurs, has a positive or negative effect on a project's objective”.
The PMI institute’s conceptualisation gives attention to the key elements of risk: the risk event,
probability of the event occurring, consequences (positive or negative) and uncertainty. A risk event
refers to a variable that is either unknown or cannot be predicted with accuracy and if it materialises,
it will affect the project outcomes in either a positive or negative sense (Nwangwu, 2019; PMI, 2021).
This means that for holistic comprehension of risk in construction project management, the likelihood
of the event materialising is jointly considered with the severity of consequences associated with the
risk factor occurring. The likelihood in this case is a probability measure of the chance of the risk
factor happening and the consequence characterises the extent of the impairment if the risk variable
eventuates (Nwangwu, 2019; PMI, 2021). This implies that a PPP is regarded as risk subject to either
the probability of the risk factor occurring being high or the impairment impact of the factor is high.
Practical project management stipulates that in the interest of time and financial management savings

a risk factor with high probability but mild severity can be overlooked (PMI, 2021).

2.6.1 Economic Risk
Risk in PPP infrastructure investments emanates from a range of sources and academics and industry

professionals have classified them into broad categories one of which is the economic risk category
(International Finance Corporation [IFC], 1999; Ameyaw and Chan 2015). The broader economic
environment is confirmed in a number of academic studies as having a significant impact on PPP
financial sustainability throughout the project life cycle with currency and interest risks being
amongst the most important risk factors (Liu, Love, Davis, Smith and Regan, 2015). Currency risks
arise whenever the capital structure of a PPP project is financed through foreign debt or equity
inflows. With capital markets in emerging and developing countries lacking the capability to finance
transformational infrastructure projects, foreign currency-denominated loans are a major source of
PPP financing and by implication, currency risk is highly prevalent in these projects since the
denomination of the loan differs from the borrower’s home country denomination (Atmo, Duffield
and Wilson, 2015; Pinto and Alves, 2016). Currency convertibility and the exchange rate largely
explain currency risk in project finance. Conversion difficulties can be a direct function of restrictive
exchange controls or the lack of foreign exchange reserves in the country where the project is situated.
Zimbabwe, for instance, is low on international reserves and as such, it is difficult for international

investors to convert revenues generated in local currency into foreign currency in order to service
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foreign loans and other project-related foreign currency payments (Bonga and Sithole, 2020). Often
times, the RBZ imposes punitively low exchange rates to the detriment of international investors
when making international remittances exacerbating the currency risk for PPP investors. Water PPPs
are exposed to currency risk owing to the fact that cash revenue inflows are quoted in domestic
currency whilst capital for rehabilitation and construction is denominated in foreign currency (Anago,
2021). Consequentially, due to currency risk considerations, PPP capital in water and sanitation PPP
projects is attracted in countries where revenues can be generated in hard currency and private players
are confident in fair currency convertibility with China being an example of such a country. Given
that infrastructure projects always have a local cost component, IFC recommends funding mixture to
safeguard against projects being entirely dependent on foreign funds thus reducing the project

currency risk.

The interest rate risk is identified by the IFC (1999) as a key risk factor in international project finance
given that it is standard practice for financiers to quote variable rates on project debt. Though the
maturity tenure for project loans varies with project-specific factors, the average tenure for loans
issued by the IFC ranges from 10 to 12 years for green and brown field projects and the loans are
predominantly floating rate loans (IFC, 2020). Over the long horizon, the expectation is always that
the interest rate environment drastically changes. Changes in interest can negatively or positively
impact PPP project feasibility and sustainability, especially in developing countries where PPPs are
funded through foreign currency-denominated loans (Asakania, Namusonge and Sakwa, 2021).
Project sponsors have a number of options that can be used to manage interest risk. Where feasible,
fixed interest rate loans can be negotiated. However, commercial banks for instance are reluctant to
commit to fixed interest loan contracts over the long horizon. Instead, a blend of fixed and floating

rate funding can be recommended in order to reduce project interest rate risk.

Other than the economic factors, characteristics of the market are also a source of risk in water and
sanitation PPPs. Revenue and profit sustainability in PPPs is anchored on effective demand of the
project output and for this reason, adverse changes have significantly contributed to greenfield PPP
project failures in emerging and developing markets (Liu, Gao, and Cheah, 2017). The size of the
market and the purchasing power of the prospective clientele along with accompanying cash inflow
and margin forecasts have a significant bearing on PPP profitability. The probability of project
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bankruptcy is greater if revenue estimates are erroneous or if they are overtaken by changes in the
market environment. Li and Love (2019) argued that over-optimism in market demand analysis has
resulted in some PPP projects failing to meet the anticipated sales and revenue projection. In water
and sanitation PPPs, the sustainability of PPP projects is depended on the extent to which the market
timely settles accounts with service providers (Jensen, 2017). If the market culture is such that
customers default on water and sanitation bills, the financial viability of PPP projects will be
compromised and may result in a loss on private capital invested. Some academics have argued that
non-payment of water bills is a result of stipe tariffs charges by water operators, weak legal recourse
to handle overdue accounts, the negative impact of underperforming economies on customer incomes,
inadequate framework for bills collection as well as state capture of water market by the political elite

(Tarig, Zhang and Leung, 2019). Water price elasticity is high in countries with high water subsidies.

During the construction stage, the key risk factor is the likelihood of the construction works not being
completed on time or the delivered project facility failing to meet the required functional
specifications (IFC, 1999). A semi-complete project does not add value in settling creditor financial
claims as well as obligations to project investors. Unintended delays in project delivery adversely
affect the cost position of the project immensely and may ultimately compromise the financial
viability of water and sanitation PPP projects (Korayem, 2017). A detailed taxonomy of causative
reasons that explains construction delays in PPP projects ranges from engineering design flaws, and
incompetent project contractors together with unforeseen changes in regulation (Durdyev and
Hosseini, 2017). However, in practice, risks in construction projects can be managed through “certain
date construction” clauses in construction contracts under which the contractor is penalised for failing
to meet targets and rewarded for surpassing expected targets. Standard business insurance can be
underwritten to cover PPP projects against construction contingencies like construction cost overruns
and any other foreseen risk factors that may constrain the completion of the project on time (Oke and
Ogunniyi, 2021). Under PPP frameworks, construction risk is seldom handled by project financiers,

rather it’s allocated to the project company and compatriots like equipment suppliers and contractors.
Both the physical and the financial aspects of project completion are of keen interest to the financiers.

A project is considered physically complete and can be certified as such, if it can sustain a permissible
level of production for a specified time (IFC, 1999). Physical completion of PPP projects is to a large
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extent jeopardised by project cost overruns. The internal rate of return of a project is dependent on
cost estimates and if the incurred costs fall way above the budgeted, sometimes project sponsors may
encounter difficulties in mobilising financing and may even consider terminating the project
altogether. Studies have shown that PPP projects incur significant cost overruns the reason why
prudential project finance management stipulates that commitment be made for stand-by lines of
credit as part of the initial project financial package (IFC, 1999; Shaikh, 2020).

Financial completion on the other hand requires that the project facility be able to generate revenue
and meet pre-stated minimum working capital levels, debt coverage ratios, and current ratios (IFC,
1999). A PPP project can attain physical completion and remain financially incomplete owing to
factors including and not limited to weak market demand and supply chain challenges. Achieving
financial self-sustainability is essential if a limited recourse financed PPP is to be insulated against
debt servicing constraints. Financial completion risk can be managed through financial agreement
clauses in PPP contracts against which credit lines are opened. Financiers significantly reduce the
likelihood of default risk by mandating project sponsors to be guided by project financial completion
requirements (IFC, 1999). However, the IFC (1999) notes that it is only several years after physical
completion, that PPP projects are certified as financially complete.

Completion risk is an important determinant of private participation in water projects in China (Chan,
Lam, Wen, Ameyaw, Wang, and Ke, 2015). When PPP projects fail to commence operations
according to scheduled time frames, private companies will experience debt serving constraints
resulting in extended loan terms and financial penalties which have a negative effect on investment
returns. In Zimbabwe, the Gwayi-Shangani pipeline in Matabeleland province and the Kunzvi dam
in Harare provide examples of water and sanitation sector projects that have suffered construction
delays (Maposa and Munanga, 2021). This suggests completion risk is a key investment decision
variable in Zimbabwe’s water and sanitation sector along with other risk factors (Chan et al., 2015;
Solifio, and Carrillo de Albornoz, 2021).

2.6.2 Political risk
Limited recourse financed projects in emerging and developing markets often encounter challenges

with regard to assessing and mitigating the impact of political risk on the sustainability of the project
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over its life cycle. The prospective profitability of a PPP project can be jeopardised by unforeseen
political events such as decisions by the government to effect constitutional changes, socio-political
instabilities like wars, or even changes of leadership (Osei-Kyei and Chan, 2017). Some political
parties/leaders are ideologically opposed to free market economics and as such, they view the use of
private capital in the water and sanitation sector with scepticism. For this reason, they can stifle
effective implementation of PPP management processes and procedures. Water pricing in Zimbabwe
is much a political decision than it is an economic one. Especially during years prior to or just after
general elections. In 2013, the newly elected administration, for political reasons, unilaterally directed
water services providers to write off un-settled debts to the detriment of the viability most local

councils.

Apart from politics-induced pricing risks, PPPs are politically exposed to the risk of private
investments being expropriated (Ameyaw and Chan, 2015). The government may opt to nationalise,
partially or in full, water infrastructure without fairly compensating private investors. Total
nationalisation occurs when the entire water supply enterprise is taken over by the government
whereas, with partial nationalisation, the government passes legislation that adversely impacts water
service providers so much that it becomes impossible to sustain operations. In Zimbabwe, the ZIDA
Act of 2019, provides guarantees against the political risk of expropriation. The Act states under
section 17 that an “investor shall not be compelled to cede an investment to another person, either
directly or indirectly through measures having an effect equivalent to nationalisation or
expropriation”. However, as noted by Ameyaw and Chan (2015) the likelihood that governments will

respect these standing procedures is where the risk lies.

The IFC (1999) recommends that apart from writing political insurance against PPP investments,
foreign project sponsors can graft local participants into the project by issuing shares to local
investors, and secure loans from domestic financial institutions along with local purchase agreements
for raw materials. Under such arrangements, the local stakeholders can become vanguards against
arbitrary national or government decisions as they seek to protect their interest in the PPP project.
Domestic stakeholders are more adaptive in managing political risks owing to their comprehension
of local cultures as well as their competence to manage relationships at local and central government
levels (Qian et al., 2020).
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2.6.3 Regulatory risk
Enabling regulatory environment is a prerequisite for the successful delivery of sustainable

infrastructure through PPP (Wang, Xiong and Zhu, 2018). Nevertheless, a major challenge impeding
private investment infrastructure is the absence or short-comings in policy and legal frameworks. The
regulatory environment is critical to PPP investments given that it provides the mechanism through
which disputes between contractual parties can be resolved (Sinha and Jha, 2020). It is difficult for
investors to recoup payments from defaulting clientele if the project is hosted in a country
characterised by underdeveloped and weak regulatory systems. Independent and effective regulatory
systems remain a major challenge constraining sustainability of water PPPs in developing countries.
Usually, public authorities with shallow expertise in managing PPPs emerge as regulators.

Regulatory risks increase PPP operational costs.

It follows from the discussion of the sources of risks in PPP projects that optimal risk allocation is an
integral component of PPP design and implementation. Optimal allocation entails that risk factors are
borne by the partner best competent to manage the risk at the lowest comparable cost. Carpintero and
Petersen (2016), analyzing 131 wastewater PPPs in Spain noted that construction risk factors, market
demand and operational risks are better handled by a private consortium. Allocating these risk factors
to private players was considered effective since 130 of the PPP projects that were analysed didn’t
suffer major interruptions during financing, construction works and operation. In one of the project,
were, contrary to PPP best practice that recommends allocation of geotechnical risks to the public
authority, the risk factor was borne by the private partner. The misallocation is cited as explaining the
eventual termination of one of the 131 PPP projects (Carpintero and Petersen, 2016). As such, for the
successful development of water infrastructure in Zimbabwe, best practices in PPP risk allocation

must be followed.

2.7 Conclusion
The chapter laid out the theoretical foundation of the study. Four theories that are commonly applied

to study the financing of PPP infrastructure projects namely the stakeholder theory (Freedman, 1984),
constraint theory (Rand 2000), transaction cost theory (Coase, 1937; Williamson, 1985) as well as

the behavioural portfolio theory (Shefrin and Statman, 2000). The discussion of theories was
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complemented by an elaboration of the infrastructure development models that include the traditional
infrastructure development model, the project finance model, and the PPP infrastructure development
model (World Bank, 2014; Pinto, 2017). The concept of additionality, value for money, cost
optimisation and innovation were advanced as key tenants upon which infrastructure development
through PPPs is justified (ACCA, 2012; EPEC, 2015). PPP infrastructure projects can be financed
through ODA (Kolker et al., 2016), public finance Humphreys et al., (2018), FDI (Jiang et al., 2019),
and banks (Lu et al., 2019) amoung other sources. The chapter ended with a discussion of the risks
associated with the financing of water and sanitation PPP infrastructure projects (IFC, 1999; Osei-
Kyei and Chan, 2017; Wang et al., 2018; Sinha and Jha, 2020). The ensuing chapter considers the
relevant empirical literature relevant to the study.
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Chapter Three: Empirical Literature Review

3.1 Introduction
The purpose of the chapter is to provide the empirical articulation of the underpinnings of the study.

Section 3.2 reviews the studies that investigated innovative sources for PPP infrastructure projects.
Economic, institutional and capital market development aspects of PPP financing are reviewed in
section 3.3, 3.4, and 3.5 respectively. Section 3.6 articulates on the state of PPP research in Zimbabwe

whilst a conceptual framework is presented in 3.7. Section 3.8 concludes the chapter.

3.2 Sources of finance for PPPs
Scholars have approached studies on PPP financing from diverse perspectives with some focusing on

sources of financing for PPP infrastructure. For instance, Badu, Edwards and Brown (2012) used a
questionnaire survey and semi-structured interviews to collect data on impediments to the use of
innovative finance in Ghanaian infrastructure markets. Investment capacity, implementation and
revenue mobilisation were concluded to be the key barrier to the use of innovative finance to develop
infrastructure in Ghana. The authors, however, did not pay attention to specific innovative finance
modalities as there are many options that can be used. Furthermore, the applicability of innovation in
finance is dependent on country-specific characteristics thus making generalization of findings
between countries difficult hence the need for studies that exclusively focus on Zimbabwe.

The discussion on innovative financing for infrastructure development in Badu, Edwards and Brown
(2012), was extended in Badu, Manu, Donkor-Hyiaman, Conway and Edward (2015) by analysing
innovative sources for sanitation infrastructure in Ghana. Methodologically, the study used an
extensive literature review to establish innovative financing being used elsewhere to finance the
development of sanitation infrastructure after a semi-structured survey questionnaire was distributed
to stakeholders in order to establish the state of affairs in Khumasi, Ghana. Loans through micro-
finance institutions were identified as a potential source of sanitation infrastructure finance given the
observation that as an emerging trend Ghana is witnessing a proliferation of micro-finance
institutions. Financing infrastructure through micro-finance lending was however concluded to be
relatively unpopular with a mean ranking of 2.80 against other sources considered in the study. For
small water projects, which may not require high-value collateral, especially in peri-urban centres

and growth points in Zimbabwe, micro-finance institutions can be a rich source of loanable funds.
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Zimbabwe has a total of 210 registered micro-finance institutions (Maune et al., 2020). Even though
the market niche for the micro-finance institutions at moment is largely short-term consumptive loans,

with the right policy mix, the institutions can diversify into infrastructure development.

Through a desktop study, Telang and Prakash (2015), embarked on an investigation to understand
finance streams available to the PPPs and the associated problems in obtaining the same. Drawing
from PPP financing experience in developed countries such as the UK and Canada, the issuance of
medium to long-term bonds was identified as a viable mechanism to increase the flow of financial
resources into the infrastructure sector. However, tapping into this finance source is problematic for
Indian infrastructure developers as the size of the bond market is deemed small, incapacitating its
ability to generate large amounts of funds that typifies infrastructure projects. Several studies confirm
Telang and Prakash (2015)’s observations of the characteristics of bond markets in emerging and
developing countries (Yinusa, 2017; Chung-Yee, Ismail, and Ai-Lian, 2020). The Infrastructure
Development Bank of Zimbabwe (IDBZ) has previously issued bonds to private investors such as
insurance and pension funds to finance energy and housing projects. Even though the projects funded
were not structured as PPPs, it can be argued that financing of infrastructure through bonds can be
extended to include water and sanitation projects making Telang and Prakash (2015)’s findings

applicable to Zimbabwe.

Babatunde and Perera (2016) contributed to knowledge on bond financing of PPP projects in
emerging markets. Using Nigeria as a country case study, he set out to examine, identify and critically
assess the barriers to bond financing for PPP projects in Nigeria, using quantitative analysis.
Descriptive and inferential statistics were applied to data collected through the use of questionnaires.
Governance and institutional factors explained the limited application of bond financing on PPP
infrastructure projects in Nigeria. Despite the usefulness of the findings, the study only identified one
source of PPP financing yet literature confirms the existence of other sources. It is standard practice
for PPP capital structure to mix both debt and equity (Feng, Xiong, Wang, Wu, and Xue, 2017). For
this reason, the discussion on sources of financing for PPPs is encompassing other sources of

financing.

The role of commercial banks in financing economic public private-partnerships in Kenya was
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investigated by Kamau (2016). The researcher examined trends in domestic and international
commercial banks’ participation in the Kenyan PPP market. The study used a desk study to analyses
various aspects of PPP financing through commercial banks. Insights from the desk study then
informed the design of the instrument used to gather the views of experts on bank financing of PPPs
in Kenya. A total of 22 commercial banks participated in the study. Commercial banks in Kenya were
found to be providing mainly advisory services, and banking services but shying away from the
financing of PPP projects. Bank executives cited the complexity of infrastructure deals as the reason
for non-participation. In fact, bank executives in Kenya argued that the complexity of PPP deals
elevates their risk profile and for that reason loans to PPP projects have a higher probability of
deteriorating the bank balance sheet through non-performing loans. In 2014, loans issued to road
construction PPPs were not performing due to delayed disbursements from the central government.
South African commercial banks are the largest stakeholders of the PPP loan market in Zimbabwe a
fact that indicates the risk-aversive nature of domestic banks to fiancé PPPs. Assessing if indeed, the
need to safeguard the bank balance sheet is a determinant of commercial bank participation in PPP
financing in Zimbabwe is important for policymakers mainly because the banking sector for long has

been struggling with non-performing loans (Sachikonye and Sibanda, 2016).

Lasa, Takim, and Ahmad (2018) analysed the sources of financing for PPP infrastructure projects in
Malaysia. Three stakeholders in PPP arrangements namely financial institutions, public authorities
and a private company were identified to solicit expert views through semi-structured interviews.
Unlike other studies that took a narrow view of the sources of finance for PPP projects (Babatunde
and Perera, 2016) and similarly to the current study, Lasa et al., (2018), took a wider approach to
identify several sources of finance for PPPs. In Malaysia, PPPs are financed through capital markets,
bank markets, shareholder equity and financial support from the central government. The researchers
note though that a greater constituent of PPP financing is through debt provided by commercial banks
due to affordability and low-risk profile. Furthermore, the study concluded that PPP financing is
hindered by unfavourable financial market conditions, a lack of willingness by banks to offer long
tenure loans, as well as higher interest rates. The Central bank in Zimbabwe reported negative growth
in credit in Zimbabwe (RBZ, 2020). Analysing PPP financing in light of the current bank market
conditions will significantly add to the understanding of PPP discourse in Zimbabwe and other

developing countries.
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3.3 Economic determinants of PPP financing
Yet another strand of literature has sort to analyse the impact of the economic environment on the

financing of PPP infrastructure projects. Using a sample of 460 signed water PPP contracts in 60
developing countries, Jensen and Blanc-Brude (2006) tested the hypothesis that public finance as
measured by the ratio of debt to gross national income (GNI) ratio, size of the market (measured by
population size) together with the market affluence measured through gross domestic product per
capita have a bearing on private sector investments in water through PPPs. Count econometric
estimation techniques of binomial and negative binomial were used to ascertain the impact of the
market’s ability to pay and public finance on water PPP investments. The study revealed that for
countries under study one standard deviation change in GDP results 138.8% increase in the count of
PPP contracts signed in developing countries whilst population will result in 178.8% holding all other
things constant. Public finances (government indebtedness) on the other hand exhibited a significant
impact on water PPP investments the reason being that indebted governments due to financial
pressure are compelled to accommodate private players. The Zimbabwean government has
difficulties attracting international lines of credit due to indebtedness a reason that explains a shift
towards pro-private investment policies in water and sanitation. Though the current study will closely
mimic Jensen and Blanc-Brude, (2006), the dependent variable will be defined as both a count and
investment values. Tobit regression methodology will argument the count models in a single country

context.

In a related study to Jansen and Blanc-Brude (2006), ascertaining of determinants of financing of
PPPs was conducted by IMF (2006). The study employed a blend of methodologies namely Poisson
regression, Negative Binomial, Ordinary least squares, Tobit regression among other techniques to
econometrically test whether macro-economic variables such as inflation, the ratio of international
reserves to imports (proxy for exchange rate stability), GDP, public finance have an impact on PPP
financing. Data regarding signed PPPs for developing countries over the period 1990 to 2003 were
extracted from the PPI database. Results of the study provided strong evidence in support of the fact
that the size of the market, market purchasing power, inflation and import cover impact PPP
investments. The similarity of research findings between IMF (2006) and Jansen and Blanc-Brude,
(2006) is not surprising given that the sample period the studies analysed is the same and the focus
of analysis for both studies is the developing world. Furthermore, even though IMF (2006) uses an
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expanse set of econometric techniques, as in Jansen and Blanc-Brude et al., (2006), count data models
are also used. However insightful the results in IMF (2006) are, these cannot be superimposed on
Zimbabwe given the structural changes the country has gone through over the years hence the need

for current studies that can be more useful to investors and policymakers.

Arguing that a stable macro-economic environment is a pre-condition for profitability and reduced
commercial risks, Sharma (2011) tested the influence of macro-economic stability on financing
infrastructure through the innovative mechanism of PPPs in developing countries. The sample period
was from 1990 to 2008, five and six years wider than that used in Jansen and Blanc-Brude (2006) and
IMF (2006) respectively. Econometric techniques not limited to random-Poison, Negative binomial,
random-Tobit and zero-inflated Poison were applied to test the hypothesis that the size of the market
measured by the population size, inflation and country risk measured through the ratio of international
reserves to imports determine PPPs in infrastructure. Two empirical models were tested, one with
count of PPPs as the determinant and the other with investment value. Regression results confirmed
a negative relationship between inflation and PPP investment. The finding is consistent with
economic theory that emphasises the corrosive effect of inflation on investment returns. Population
and the ratio of international reserves to imports both showed evidence of positively varying with
investment in PPPs. Long import cover reduces the likelihood of currency instability. Sharma (2011)
however assumed that macro-economic factors symmetrically affect infrastructure sectors in
developing countries. This current study will investigate the impact of macro-economic factors on

the water sector in a low-income setup.

Bank lending decisions to PPP are dependent on both micro and macro level variables. For a set of
seven Asian economies, Rao (2018) investigated the determinants of bank lending to public—private
partnership (PPP) projects. The goal of the study was to explain the lending behaviour of commercial
banks to infrastructure projects procured through the public-private partnership in Asian economies.
OLS econometric techniques were applied to economic variables such as GDP (a proxy for the size
of the market), inflation (a proxy for credit risk through the cost of capital channel), exchange rate
and public debt. The sample period for the study is 2011-2016 and the two databases used to source
PPP information are Thompson one banker and Obis bank focus. Macroeconomic conditions as well
as balance sheet factors (non-performing loans) are reported to be important decision variables
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determining commitment to finance public private partnerships in Asia. In which case, unlocking the
full potential of bank financing of public private partnerships then lies in reducing macroeconomic
risk factors and having adequately capitalised banks. The observation is particularly relevant to
Zimbabwe as macroeconomic volatility has typified the country since the year 2000 as such
examining the extent to which the variables influence water financing in Zimbabwe is of importance

to policymakers and private investors.

In developing countries, due to resource constraints, gaps exist between the level of infrastructure
spending and what the populace requires in which case PPP investment can be remedial to plug the
gap. Kumar (2019) set out to provide answers regarding determinants of PPP investments in 139
developing countries. Pooled OLS and Poisson regression techniques were applied to data collected
over 16 years ending in 2016. Results of the analysis confirmed that PPP infrastructure investments
are impacted in a negative sense by inflation. The finding is congruent with other studies (Sharma,
2011; Rao 2018, Wang, Liu, Xiong and Zhu, 2019). As such it is imperative that national governments
in developing countries bring inflation under control in order to attract private capital into the water
sector. Furthermore, the study empirically confirmed that population and higher per capita GDP
positively influence the decisions of private companies to invest in infrastructure through PPP.
Zimbabwe has a young and growing population which makes it an attractive market for PPP investors.
Nonetheless, per capita incomes have been declining owing to economic instability. The study,
however ignored the likelihood of contrasts in determinants between developing countries in different
geographical regions. As such country-specific and sector specific studies can be undertaken to fill

the research gap.

The complexity of credit assessments complicates access to finance for PPP infrastructure projects.
Lasa, Ahmad and Takim (2019) in their study focused on understanding the key credit factors for
public private partnerships in Malaysia. Through a comprehensive literature review and case study
reviews, key credit factors impacting access to finance for PPP projects in Malaysia were concluded
to be the project’s financial credit strength, the strength of the sponsor, contractual grounding, security
package and transaction characteristics. These findings corroborate with earlier studies that confirmed
the importance of the project and sponsor attributes in determining access to capital markets
(Scanella, 2013; Switala, 2015). The findings give an informative debt financing perspective that’s
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crucial to unlocking bank finance for PPP projects. Future studies can evaluate credit factors in a
developing country such as Zimbabwe.

Rao (2020) took a wider, global perspective to examine the determinant factors to the adoption of
capital market instruments to finance infrastructure projects through PPPs. Using a sample of 11054
projects (from 152 countries covering 31 sectors) ordinary least squares regression (OLS) was applied
to investigate marginal financing choices, regressing bond financing on macro, country, and project
level variables. The findings suggest that the bank loanable funds market crucially crowds out bond
financing of PPP projects. However, the bank loan market and the bond market are complements of
the PPP capital structure. During the early construction phases bank loans are considered the ideal

source of finance with bond financing complementing once the infrastructure asset is operational.

The factors that determine private investment in sustainable PPP infrastructure development across
60 developing countries was investigated by Fleta-Asin and Munoz (2021). The Tobit regression
technique was used for econometric estimation on the grounds that private participation is measured
as the degree of private shareholding in the SPV is censored around zero. Evidence was provided in
the study, confirming that the economic environment impacts private investment in PPP infrastructure
development. A rather surprising finding was that of a negative and significant relationship between
PPP investment and GDP. It is, however, argued that countries with low GDP often suffer budgetary
constraints and as such they are compelled to open up the infrastructure market space to PPP
investments. To what extent this holds in Zimbabwe is a question of empirical interest the current
study seeks to answer. Positive and significant relationship is reported in (IMF, 2006, Jansen, 2006,
Sharma, 2011) on the premise that high levels of GDP signify an economic system with attractive
investment prospects and PPP investors are attracted to such economies. Besides GDP and as in the
work of Lasa, Ahmad and Takim (2019), the study also identified and confirmed multilateral
development assistance and project-specific attributes such as project size, age and market to be

important determinants of private investments in infrastructure.
Taking a country-specific analysis, Pan, Chen, Zhou, G and Kong, (2019) used count data models

(Poisson and Negative binomial) and censored regression (Tobit regression) approaches to establish
factors that influence PPP investments in the water and sanitation sector. PPP projects from 30
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provinces in China between 2015 and 2019 were used in the study. The study concluded that
economic GDP has a positive and significant impact on PPP development. In the like manner, PPP
investors preferred provinces with high populations and liquid bank loan markets. As noted in Lasa,
Takim, and Ahmad, 2018) bank loans are an important component of the project company’s capital
structure. Thus, mobilising finance and other financial advisory services is relatively easy when debt
markets are buoyant.

3.4 Institutional determinants of PPP financing
Other than economic factors, Institutions play an important function in supporting the sustainable

implementation of water and sanitation PPPs given the unique characteristics of infrastructure
investments such as high sunk costs, economies of scale, high-risk profiles and high operational costs.
More specifically, elements of the institutional environment such as the rule of law, control of
corruption, regulatory quality, government effectiveness, voice and accountability as well as political
stability collectively or individually help to reduce investment cost and uncertainty in PPP projects.

Jensen and Blanc-Brude (2005), analysed the institutional determinants of private sector financing of
water and sanitation projects in 79 developing countries. The study applied Poisson and Negative
binomial regression models on PPP data collected for the period 1990 to 2005. Institutional factors
such as rule of law, government effectiveness and political stability were found to influence the count
of PPP projects, positively and significantly (Jensen and Blanc-Brude, 2005). The finding is not
counter intuition given that private investments in water PPPs are safe from arbitrary partial or full
nationalisation in jurisdictions characterised by strong institutions (Ameyaw and Chan, 2017).
Generally, stable judiciary systems are safe destinations for private investments. More so, commercial

disputes can be arbitrated professionally in countries with functional institutional frameworks.

In sharp contrast to Jensen and Blanc-Brude (2005), Banerjee, Oetzel and Ranganathan (2006)
contend that more corrupt economies attract infrastructure investments -30% for a unit increase in the
corruption index. According to the study, with improvement in policies to root out corruption
practices, the mean of private investments in infrastructure declines by 17% holding all other
variables constant. In as much as international infrastructure companies may indeed choose to
circumvent corruption, Banerjee et al., (2006) noted that it is impossible at times given that it is
precisely in those corrupt countries were first the mover and location advantages are. However, this

finding should be conservatively generalised to developing countries in Africa on the grounds that,
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of the 40 countries sampled for the study, the count of African countries is only 6. Africa is an expanse
continent with many countries. Furthermore, of the 296 projects that fed into the study, only 17 are
from Africa which is a small sample to justify generalisation. On the other hand, a standard deviation
rise in the rule of law index was concluded to be associated with 31% rise in the expected mean of
PPP projects. The finding is consistent with Jensen and Blanc-Brude (2005); Jensen and Blanc-Brude
(2006) and it is an expected finding given that international investments are secure in reform-oriented
jurisdictions. Pooled OLS complemented with Negative binomial regressions were used for analytical

purposes in Banerjee et al., (2006).

Using a much wider sample than in Banerjee et al., (2006), Moszoro, Marian; Araya, Gonzalo; Ruiz-
Nufiez, Fernanda; Schwartz, Jordan (2015) collected from the PPI database PPP infrastructure data
from 130 developing countries over the time frame 1990 to 2010 to analyse among other factors the
impact of institutions on PPP investments. The World Development Indicators database is the source
of institutional variables included in the study. The findings of the research were that, when PPP
segments were analysed collectively, PPP investments in infrastructure were found to be highly
sensitive to institutional measures such as corruption levels, effectiveness with regard to the execution
of justice, government effectiveness and frequency of commercial disputes in infrastructure sectors.
For instance, 10 points decrease in corruption, one standard deviation improvement in rule of law,
regulation quality increases PPP investments by 6.7%, 4.3% and 3.2% respectively. When
infrastructure sectors were analysed individually, the quality of regulation was concluded to be
insignificant in determining PPP financing of water infrastructure. The researchers posited that, given
the social sensitivity of the water sector, private investors as a strategy to limit ex-ante the risk of
domestic politics around water, opt for price controls and strong regulation. In view of this argument,
it is imperative to test the influence of regulation quality in water PPPs in Zimbabwe and compare
the finding. Some reputable researchers and international development organisations have noted that
investment and overall development in Zimbabwe is being constrained by the quality of regulation
(United Nations, 2021). In fact, supportive and enabling regulation reduces the cost and risks of

investing in infrastructure.

Taguchi and Sinouchi (2019), decomposed infrastructure into two categories of green field and brown
field in their analysis of the impact of institutional factors on PPP investments. In their study,
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motivated by the need to widen the sample frame, middle-income and developing countries were
jointly analysed for the period covering 2002 to 2017. The World Bank database was the source
governance variable namely government effectiveness, regulatory quality, rule of law and control of
corruption. Using the Tobit regression model, PPP investment value was regressed against a set of
explanatory variables whilst negative binomial regression was used when the dependent variable was
defined as the count of PPP projects. With regard to institutional variables earlier mentioned, the
study concluded that they have a significant and positive impact of PPP investments when both the
Tobit and Negative Binomial models are estimated. More so, the impact of institutional variables
(government effectiveness, rule of law, control of corruption and regulatory quality) on PPP
investments is asymmetric between green and brownfield investments in developing and middle-
income countries with the impact being higher on greenfield projects than on brownfields. This
implies that on average, the institutional risk is relatively high in green field projects compared to

brownfield and the finding is consistent with literature.

Fleta-Asin and Munoz (2021) analysed private investment in 63 developing countries over the period
1997 to 2016. Project-specific factors along with 6 institutional factors namely voice and
accountability (VA), government effectiveness (GE), regulatory quality (RQ), rule of law (RL),
control of corruption (CC) and political stability (PS) were econometrically evaluated using Tobit
regression. Good record on VA, GE, RQ, RL and CC impacted positively on investments in
sustainable infrastructure through PPPs. However, and rather strikingly, the PS coefficient reported
is negative and significant (-0.157). This observation empirically points to the fact that an increase in
political instability results in more infrastructure investments. This is contrary to earlier studies that
emphasised the centrality of political stability in attracting private sector investments in public
infrastructure (Morrissey and Udomkerdmongkol, 2012). A possible explanation for the inverse
relationship between PS and PPP investments is through the mechanism of citizen demand for service
delivery communicated through street protest and political uprising. Governments will be forced to
respond to such calls by investing more into infrastructure and investing private participation in the

process.

3.5 Capital market development and PPP financing
PPP investments require financial market access to borrow upfront, the initial project financial capital.

Given the context, the level of financial market development thus becomes an important factor
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determining the successful physical and financial completion of a PPP project. Ba, Gasmi, and
Noumba (2010) tested whether the level of financial development is a valid predictor of a country’s
ability to attract private investment in PPP infrastructure projects using a sample of 37 developing
countries. Financial market development was split into two principal components namely capital
market development and bank market development. Evidence was provided in the study to the effect
that indeed the level of financial market development determines the volume of private investments
in energy markets in developing countries. However, relative to the bank market, the capital market
is the main driver of private investments in the PPP energy infrastructure market, and this suggests
that policy should be targeted at developing capital markets in Africa. Infrastructure projects are
characteristically long term, and they require efficient and effective sources of long-term finance.
Given that the study is energy sector-specific, extending the analysis to water PPP in Zimbabwe and

comparing the findings will greatly add to the discourse on PPP financing policies in Africa.

Unlike in Ba, Gasmi, and Noumba (2010), who emphasised the role of the stock market as the
principal drive of private investment in project finance. Later, Ba, Gasmi, and Noumba (2017) found
that bank market development is the main driver of investment volumes in developing countries. A
positive and significant relationship is established in the study between investment volumes and the
measure of bank market development. In fact, a one-point increase in investment in domestic banks’
liquid liabilities as a proportion of GDP will result in a 1.1% increase in private investment in PPP
infrastructure projects. In contrast to Ba et al., (2010), the coefficient measuring the impact of stock
market development though positively related to PPP investment, is not significant. The finding
suggests that international flows into infrastructure markets are being intermediated through the
banking sector rather than to stock markets due to the embryonic state of capital markets in developing
countries. By implication, countries with a banking sector that permits unrestricted mobility of capital
and healthy lending capacity to the private sector encourage private investors in infrastructure PPPs
in developing countries. The banking sector in Zimbabwe comprises 19 financial institutions (13
commercial banks, 5 building societies and 1 savings bank) (Maune et al., 2020). These can be a
conduit to intermediate financial inflows into water PPP projects in Zimbabwe. Given that Ba et al.,
(2010) and Ba et al., (2017) contradict the status quo on the impact of stock and bank market
development on PPP financing, it implies that further research is required on the subject of capital
market development and PPP infrastructure financing.
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Contrary to the dominant intuition that developed bond markets significantly and positively influence
private investment in infrastructure (Babatunde and Perera, 2016), counter-intuitively, Hyun, Park,
and Tian (2018) reported a negative relationship between bond market development in a study of 12
Asia economies. The study is methodologically premised on generalised methods of moments
(GMM) and the time frame of the data is between 1995 and 2015. The government bond market in
particular was established as the main driver of the negative relationship on the grounds that dominant
borrowing by governments crowds out private investors on the capital market and consequentially
limits the financial ability of private companies to invest in PPP infrastructure. For countries with
under-developed bond markets, the strength of the negative relationship between bond market
development and PPP financing is high. The same study however confirms the positive impact of

stock market and bank market development on PPP financing.

Review of international studies (summarised under table 8) on PPP financing revealed that
researchers have articulated on a number of themes. Some studies have focused on identifying and
analysing sources of financing available for water and sanitation PPPs (Badu et al., 2012; Badu et al.,
2015). Both private and public sources of financing are confirmed as important for bridging the
infrastructure development gap (Frone and Frone, 2014; Telang and Prakash 2015). It can be observed
that individual countries have been used as the unit of analysis when investigating sources of
financing for PPP infrastructure. Babatunde and Perera (2016) looked at impediments to financing
infrastructure through bonds in Nigeria whilst Kamau (2016) investigated the role of commercial
banks in financing PPP in Kenya. Lasa et al., (2018), identified and recommended that a prudent PPP
financing framework should consider multiple sources of financing that include and are not limited
to capital market sources, commercial bank loans as well as public finance. In line with Lasa et al.
(2018), the current study in the preceding sections has discussed theoretically and empirically diverse
sources of financing available for PPP projects. Developing countries urgently need to increase

investment inflows to infrastructure sectors if SDGs targets are to be achieved.

Table 8: Summary of international studies

Reference Variables Methodology Key finding
Population, GDP per capita, ICRG Poisson Investment in water

Jensen and Economic risk index, Debt/GNI, regression and and sanitation PPPs is

Blanc-Brude  Urban coverage gap, rule of law, Negative positively related to
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(2005)

Jensen and
Blanc-Brude
(2006)

IMF (2006)

Banerjee et
al., (2006)

Baetal.,
(2010)

Sharma
(2011)

Badu et al.,
(2012)

government effectiveness, political
stability, control of corruption,
contract  enforcement, ICRG
investment profile

Population GDP per capita, ICRG
Economic risk index, Debt/GNI,
Urban coverage gap, rule of law,
government effectiveness, political
stability, control of corruption,

contract  enforcement, ICRG
investment profile
Government balance, GDP per

capita, inflation, international
reserves to imports, aid per capita,
control of corruption, rule of law

Rule of law, Political stability,
Ethnic  tension, Civil rights,
inflation, GDP growth rate,
Exchange rate

growth rate of GDP per capita,
capital market index, bank market

index, corruption index,
government  stability  index,
exchange rate index

Aid as % of GNI, External Debt as
% of GNI, GDP deflator, GDP per
capita, Population, International
reserves to Imports, Political
stability index, Regulatory quality
index and government
effectiveness index

The lack of revenue potential, cost

inefficiency, fiscal  prudence,
limited funding sources,
corruption, governance and

binomial
regression

Poisson
regression
Negative
binomial
regression

and

Poisson
regression,
Negative
binomial
regression, Tobit
regression

Pooled Ordinary
Least Squares

Systems
generalised
methods of
moments (SYS-
GMM)

The
Poisson
regression
model, Negative
Binomial
Regression,
Random  Tobit
regression, Zero-
Inflated Poisson
regression
Questionnaire
survey and semi-
structured
interviews

random

institutional
country  risk
investment profiles

quality,
and

Investment in water
and sanitation PPPs is
high when the

government is fiscally
constrained. Population
and GDP positively
relate to PPP
investment

The size of the market,
market purchasing
power, inflation and
import cover impact
PPP investments in
developing countries
Countries with higher
levels of corruption
attract greater level of
PPP investment. In
addition, property
rights positively
influence PPP
investments

Relative to the bank
market, the capital
market is the principal
driver of PPP
investments in
developing countries
Countries with high
incomes and large
market rise  easily
attract PPP investment
whilst political factors
have limited impact on
investments

Investment  capacity
and  implementation
constraints are barriers
to innovative financing
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Badu et al.,
(2015)

Telang and
Prakash
(2015)

Moszoro et
al.,(2015)

Babatunde
and Perera
(2016)

Kamau
(2016)

Baetal.,
(2017)

Rao (2018)

Hyun et al.,
(2018)

institutional quality, reliance on
traditional public sources

Innovative financing mechanisms

of budgetary
microfinance
community-based
nongovernmental
and donor funds

Gross domestic

allocations,
institutions,

organisations,
organisations,

product,

population, inflation, debt, access

to finance, number

of court

disputes, government effectiveness
index, control of corruption index,

trade openness index

The underdeveloped state of bonds

markets, cost

of underwriting

bonds, lack of benchmarking, risks

in bonds

Growth rate of GDP

per capita,

capital market index, bank market

index,

government
exchange rate index
GDP, Inflation,
exchange rate,

corruption

stability

public
non-performing

index,
index,

debt,

loans, regulatory quality, political

stability

Stock market capitalisation, GDP
growth, Exchange rate regime,

Semi

structured

interview survey

Desktop study

Net present value

analysis

Questionnaire

survey

Questionnaire

survey

Systems
generalised
methods

of

moments (SYS-

GMM)
Ordinary
squares
regression

Generalised
methods

least

of

of infrastructure
investments
Micro-finance
institutions were
concluded to be
unpopular water and
sanitation  financing
instrument

Small size of the bond

markets in emerging
markets constraints
PPP infrastructure
finance

PPP  investment s

sensitive to institutional
factors such as the
control of corruption,
government

effectiveness and
regulatory quality

Governance and
institutional quality

determine the use of
bonds to finance PPPs

in Nigeria

Due to the complexity
of infrastructure
projects  commercial
banks only provide
financial advisory
services

Bank market

development is the
principal driver of PPP
investments in
developing countries

Non-performing loans
and  macro-economic
variables determine
bank financing of PPPs
in the Asia Pacific

region

A negative relationship
was established
between  government
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Inflation, Bond to GDP ratio

moments GMM

Pooled Ordinary

borrowing and private
investments in PPPs.

PPP investment is high
in countries with stable

Kumar (2019) GDP deflator, broad money supply, Least  Squares macro-economic
Population, PCA  generated regression and environment and sound
governance index Poisson institutional quality

regression
The credit standing of

Lasa et al., Project financial strength, the Case study the project sponsors

(2019) strength of sponsor, contractual review and the quality of
foundation, security, provision contract design

determine PPP
financing

Pan et al., Fiscal development index, Poisson GDP, liquid bank

(2019) financial development index, bank = regression, market loan  and
loan balance to GDP ratio, Negative population impact PPP
population, market openness index = binomial on investment in China

regression, Tobit
regression
The impact of the

Taguchiand  Government effectiveness index, Tobit regression institutional quality

Sinouchi rule of law index, control of and Negative variable of PPP

(2019) corruption index and regulatory binomial investments is high on
quality index regression green field investments

compared to
brownfield investment
Term spread, government debt, Ordinary least The Bank loan market

Rao (2020) GDP, Exchange rate, credit spread, squares crowds out bond

country risk profile, inflation regression financing of
infrastructure projects
PPP investment is high

Fleta-Asin GDP, economic freedom index, in countries with stable

and Munoz political stability index, voice and Tobit regression macro-economic

(2021) accountability index, government model environment and sound

effectiveness index,

finance

freedom index, project size
Source: Student’s own conceptualisation from literature

institutional quality

In terms of methodologies applied to provide answers on what determines the finance of PPP
infrastructure projects, predominantly two classes of econometric estimations namely count data
models and censored regression models have been used. Count data models of Binomial and Negative
have been used in Jensen and Blanc-Brude (2006), Sharma (2011), Kumar (2019). The suitability of
count data models was justified on the grounds that, it is not always the case that researchers have
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access to accurate amount of PPP investment values owing to confidentiality clauses in PPP
agreements. Where investment values are made public, the Tobit models have wide application
(Taguchi and Sinouchi, 2019; Fleta-Asin and Munoz, 2020). It is on these grounds that PPP
investment data is largely left censored, as developing countries in particular often fail to record PPPs
that reach financial closure in some years. Other researchers, in order to optimise the benefits of
censored and count models, have blended these two sets of models (IMF, 2006; Pan et al., 2019).
This study will follow this strand of literature that has combined count data models and censored
regression techniques in order to establish the determinants of water and sanitation PPPs in

Zimbabwe.

Various scholars have contributed to the objective of increasing financing inflows towards
infrastructure through analysing determinants of private investments. The table below presents a
summary of determinants that have been identified in earlier empirical studies.

Table 9: Determinants of infrastructure investment

Impact = Similar empirical
Determinant Description on PPP  studies
finance
Non-performing The value of non-performing loans Telang and Prakash
loans divided by the total value of the -VE (2015) Kamau
loan portfolio expressed as a (2016) Rao (2020)
percentage
Jensen and Blanc-
Brude (2006) IMF
Count of all residents regardless of +VE (2006) Sharma
Population citizenship or legal status (2011) Kumar
(2019) Wang et al.,
(2019)
Jensen and Blanc-
Gross domestic product divided +VE Brude (2006) IMF
GDP per capita midyear population (2006) (Rao, 2020)
Wang et al(2019)
International Total reserves help by monetary +VE IMF (2006) Sharma
reserves month of  authorities expressed in number of (2011) Kumar
import months of imports (2019)
Inflation Inflation as measured by the +VE IMF (2006) Sharma
consumer price index (CPI) (2011) Rao (2020)
Kumar (2019)
Bank Credit to The ratio of how much banks lends Pan et al., (2019)
bank deposits out of deposits expressed as a +VE

percentage
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Rule of law

Control of
corruption

Government
effectiveness

Political stability

Regulation quality

Voice and
accountability

Foreign direct
investment

Official
Development
assistance

Stock market
capitalisation to

Rule of law percentile rank
measures perception of the extent
to which rules of society are
observed with regard to property
rights, contract enforcement and
the administration of justice. The
rank ranges between 0 and 100

A measure of the perception of the
extent to which public authority is
used for private gain, measured as
a percentile rank with 0
corresponding to the lowest
ranking and 100 the highest rank.
A measure of the perception of the
quality of civil and public services,
policy formulation and
government adherence to
formulated policies, measured as a
percentile rank that range from 0 to
100

Percentile  ranking of the
perception of the likelihood of
politically motivated violence with
0 corresponding to the lowest
ranking and 100 the highest rank
A measure of the perception of the
government to formulate sound
policies that facilitate private
investment measured as a
percentile rank that ranges
between 0 and 100

A measure of perception on the
freedom of expression, freedom of
association, media freedom and
the freedom to political leaders.
The percentile rank ranges from 0
to 100

Net inflows of investment to
acquire a lasting management
interest in a domestic enterprise
Disbursements made on
concessionary terms and
conditions for socio-economic
development

+VE

+VE

+VE

+VE

+VE

+VE

+VE

+VE

Jensen and Blanc-
Brude (2005)
Benerjee et al.,
(2006) Moszoro et
al., (2015)

Jensen and Blanc-
Brude (2005)
Benerjee et al.,
(2006) Moszoro et
al., (2015)

Jensen and Blanc-
Brude (2005)
Benerjeeet al.,
(2006) Taguchi and
Sinouch (2019)

Jensen and Blanc-
Brude (2005)
Benerjee et
al.,(2006) Moszoro
etal., (2015)
Benerjee, Oetzel and
Ranganathan (2006)
Moszoro et al., 2015
Taguchi and
Sinouchi (2019)

Benerjee et al.,
(2006) Taguchi and
Sinouchi (2019)
Fleta-Asin and
Munoz (2021)

Chikaza and
Simatele (2021)

Chikaza and
Simatele (2021)

Baetal., (2010) Ba
etal., (2017) Hyun
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GDP Value of shares outstanding as a +VE etal., (2018)

percentage of GDP
Domestic bank Financial resources availed to the Baetal., (2010) Ba
Credit to GDP private sector by deposit taking +VE etal., (2017) Hyun
institutions other than the central etal., (2018)

bank expressed as a percentage
Source: Student’s own conceptualisation from literature

Determinants of investment that are cited in literature range from the level of capital market
development (Ba, Gasmi, and Noumba, 2010; Ba, Gasmi, and Noumba, 2017), the economic factors
(Sharma 2011; Rao 2018, Kumar 2019), institutional environment under which PPPs operate
(Taguchi and Sinouchi, 2019; Fleta-Asin and Munoz, 2021) as well as the size of the market (Fleta-
Fleta-Asin and Munoz, 2021). Further information regarding determinants of investment in PPP
infrastructure projects is provided in table 9. It is of policy making importance to assess the extent to
which these factors impact investment in water and sanitation PPPs in Zimbabwe. Information

asymmetry results in investor hesitancy to take up stake in infrastructure assets (Panayiotou, 2017).

3.6 PPP Research and Zimbabwe
The state of PPP research in Zimbabwe is summarised in Table 10 above. Since the year 2012, only

13 articles published in peer-reviewed journal articles can be identified. The years 2015, 2017, 2020
and 2021 have two published articles each whilst the years 2012, 2013, 2018 and 2019 had a single
publication each. This validates the observation by Sai, Muzondo, and Muranda (2015) that PPP
research in developing jurisdictions such as Zimbabwe is limited when a comparison is made with
the United States of America, the United Kingdom, Australia and China. Cui, Liu, Hope and Wang
(2018) report that between 1990 and 2000, 165 PPP publications were on China. Over the same time
frame, the United Kingdom (UK) PPP market contributed 108 studies. The UK is the pioneering
country of the PPP concept hence the wider attention the market receives from scholars and
practitioners. Some other notable nations found to be with a high number of studies by Cui et al.
(2018) include the USA with 84 articles, Australia with 80 articles, and India with 40 articles.
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Table 10: Overview of PPP studies in Zimbabwe

Reference Method Sector Models Identified | Key findings
Dube and Qualitative: Transport, Health, BT, BOT, BOOT, | PPP models have to
Chigumira desktop study Water, Education BLT, BTO, ROT be tailor-made to a
(2012) and Energy and LDO particular sector.
The  government
must craft policies
Gumbo (2013) | Qualitative: Mining - to attract private
desktop study players for natural
resources and
infrastructure
development
The uptake of PPPs
in the transport
Masimo Qualitative BOT, BOOT, JV infrastructure
(2014) Methodology Transport and Management sector remains
contract depressed due to
socio-political
challenges in
Zimbabwe
The uptake of PPPs
Zinyama and | Qualitative: Infrastructure sectors | DBO, DFBO, in  Zimbabwe is
Nhema (2015) | desktop study are collectively | BOOT, OM, LBO, | currently very low
analysed BBO due to the lack of
PPP legal
frameworks
Sai, Muzondo State actors need to
and Muranda | Quantitative Tourism - craft  pro-private
(2015) Methodology sector PPP policies
for the tourism
sector
Economic, social,
Mutandwa and | Qualitative BT, BOT, BOOQOT, | legal, and political
Zinyama Methodology Water sector BLT, BTO, ROT | environment
(2015) and LDO impacts PPP
adoption in the
water sector
Quality of
Chakuchichi Qualitative Education BOT, BOOT, BOO, | governance is a key
(2017) Methodology DFBO and JV success factor for
PPP adoption in
higher education
PPPs contributed to
Chitongo Case study | Residential Housing | JV housing
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(2017) Methodology infrastructure  in
Masvingo
Lack of
government  and
Mrebwi, Qualitative Infrastructure sectors | BOT, BOOT, JV political
Chinomono Methodology were collectively | and Management commitment to
and Shumba analysed contract PPP  policy is
(2018) constraining
infrastructure
development
through PPPs
Governance and
Dube and Case study | Health BT, BLT, ROT, institutional quality
Kunaka Methodology DOT, CAO are key to
(2019) developing health
infrastructure
through PPPs
Halimani, Lack of technical
Dzapasi and Qualitative Infrastructure sectors | BOT and BOOT expertise to
Mavaza Methodology are collectively structure PPPs
(2020) analysed hinders
development in
Zimbabwe
Given a conducive
Tshehla and Quantitative Infrastructure sectors macroeconomic
Mukudu Methodology are collectively - environment,
(2020) analysed - project finance can
finance
infrastructure  in
Zimbabwe
Maposa and Quantitative and | Infrastructure sectors PPP models must
Munanga Qualitative are collectively | BT, BOT, BOOT, be tailor-made to a
(2021) Methodology analysed BLT, BTO, ROT particular sector.
PPPs can enhance
Ndlovu and Qualitative: Transport - innovation in urban
Newman Literature review infrastructure
(2021) development

Source: Author’s own conceptualisation.

The limited PPP studies on Zimbabwe have focused on different themes. Some studies are centered

on the scope of PPP implementation in Zimbabwe (Dube and Chigumira., 2012; Muku 2013;

Zinyama and Nhema 2015). Sai, Muzondo, and Muranda (2015) researched the constraints to PPP

implementation in Zimbabwe. Whilst the risk factors impacting PPP development projects in

Zimbabwe were examined by (Chakuchichi, 2017). An evaluation of the effectiveness of PPPs in
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solving housing challenges in Masvingo urban areas was conducted by Chitongo (2017). However,
despite the critical importance of the sources of finance to the successful execution of a PPP strategy,
limited attention has been given to this subject in Zimbabwe. Tshehla and Mukudu (2020) attempted
to cover this research gap by investigating project financing for infrastructure development in
Zimbabwe. The study identified banks, insurance companies and pension funds as rich sources of
liquid resources for infrastructure financing. Nonetheless, the finding of the study is based on a very
small sample (12 respondents) and more-so constraints to project financing is assumed to have a
symmetric impact on infrastructure sectors given that the study adopted a broad view of infrastructure.
Risk and return profiles in infrastructure investments vary significantly with sectors and sub-sectors
(Bitsch, Buchner, and Kaserer, 2010). It is imperative for academic studies to capture these variations.
The current study will investigate determinants of PPP financing, with specific reference to the water

and sanitation sector in Zimbabwe.

The universe of PPP models is vast. Some studies have identified through literature survey the models
that are being used for infrastructure development in other countries (Zinyama and Nhema, 2015;
Chakuchichi, 2017; Chitongo, 2017). Nevertheless, the study by Maposa and Munanga (2021) is
among the few that sought to empirically test the suitability of these PPP models for infrastructure
development in Zimbabwe. Through a survey of PPP stakeholders such as contractors, financiers and
senior public servants, the study identified the BOT model as the most appropriate model for adoption
in Zimbabwe. However, the study did not disaggregate between infrastructure sectors. The findings
of the research are based on the proposition that BOT is applicable across all infrastructure sectors in
Zimbabwe. The suitability of PPP models varies with countries and with sectors. In Ghana,
management contract emerged as the popular PPP model for the water sector (Agbemor and Smiley,
2021). Table 11 provides evidence that, indeed, PPPs have been successfully implemented in
Zimbabwe. The 4 widely used PPP models are namely the BOT, BT, BROT and BOO. Even though,
none of these have been in the water and sanitation sector. The current study seeks to add to the search
for suitable PPP models through carrying out a sector specific study, water and sanitation sector in

Zimbabwe, to assess the applicability of these models and others to the water sector.
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Table 11: PPP models implemented in Zimbabwe

Project name PPP model Sector Term
(years)
Limpopo Toll Bridge Build, operate, and transfer Transport 20
African Power Partial Energy -
Beitbridge - Bulawayo Railway Build, operate, and transfer Transport 30
Ngezi platimum highway Not Available Transport -
Beitbridge Border Post Build, rehabilitate, operate, and | Transport 15
transfer
Chisumbanje ethanol plant project | Build, operate, and transfer Energy -

Plumtree Bulawayo Rehabilitation | Build, own, operate and transfer | Transport -
Project

Kupinga small hydropower Build, own, and operate Energy 25
Uhuru Energy Solar Plant Build, own, and operate Energy 20
Beitbridge mordernisation Build, operate, and transfer Transport 18
Newlands bypass Build transfer Transport -

Source: Author’s own conceptualisation from data from the PPP Knowledge Lab (World Bank, 2021)

The sector distribution of research studies on PPP in Zimbabwe is depicted under table 10. The
mining, tourism, education, residential housing, and the health sector have only one study each
(Muku, 2013; Sai, Muzondo, and Muranda, 2015; Chakuchichi, 2017; Chitongo; 2017; Dube and
Kunaka, 2019). The highest number of studies are in the transport sector (Masimo, 2014; Dube and
Chigumira, 2012; Ndlovu and Newman, 2021). Peer-reviewed published articles with specific
reference to water and sanitation infrastructure development are difficult to identify for Zimbabwe.
With regard to PPP research, it can be concluded on the basis of the table that the infrastructure sector
in Zimbabwe is under-researched. Further research is thus essential to contribute to this scant body

of knowledge.

Qualitative mono-method research design has wider adoption in PPP studies on Zimbabwe (Zinyama
and Nhema, 2015; Mrebwi, Chonomona and Shumba, 2018; Dube and Kunaka 2020, Halimani,
Dzapasi and Mavaza, 2020). The quantitative research design was only applied in two of the 13
studies (Tshehla and Mukudu, 2020; Maposa and Munanga, 2021). Rarely has the mixed method
approach been adopted. A mixed method design was only used by Maposa and Munanga, (2021).
Mixed methods design is widely used in PPP research (Baldacchino, Tabone, Galea and Grima, 2021;

Frimpong, Boamah, and Nyamekye, 2021). Econometric estimation techniques will be used in this
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current study to provide answers to the research questions.

3.7 Conceptual framework

Grant and Osanloo (2014) define a conceptual framework as depicting a researcher’s comprehension
of how best the research problem can be explored. The conceptual framework directs the research
through mapping the interlink age between important tenants of the study. To others, a conceptual
framework is viewed as a system of concepts including key assumptions that guide the attainment of
research objectives through laying out important factors and constructs whilst supposing set of
relationships between variables (Grant and Osanloo, 2014; Beman and Smith, 2015). In fact, the
conceptual framework summarises what has already been learned to explain contemporary

phenomenon.
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Determinants of PPP
financing

PPP models for
Non-performing water and
loans sanitation
Population development
Gross domestic
product per capita

Inflation Concession

Bank credit to bank contracts SDG 9

SDG 6

deposits

Rule of law

Control of corruption Sustainable, Clean
Government contracts resilient and water and
effectiveness inclusive water sanitation
Political stability and  sanitation for all
Voice and infrastructure

accountability
Foreign direct
investment .
Official development Service
assistance contracts
Stock market

capitalisation to GDP

Domestic bank credit

Management
contracts

to Gdp

Figure 9: Conceptual Framework
Source: Student’s own conceptualisation from literature

Berman and Smith (2015) states that conceptual frameworks are generally accepted research aides in
many academic fields on the grounds that conceptual frameworks afford the researcher a logical
structure that help in painting a visual display of how ideas are interrelated. PPP researchers have
widely employed the concept in their respective studies (Lengwe, 2014; Babatunde and Perera, 2016;
Kapesa 2021). Having reviewed both the international and Zimbabwe oriented studies, and in line
with the second objective of this study, determinants of PPP financing and how they interlink with
sustainable water and sanitation is conceptually summarised under Figure 9. Broadly, as identified
in literature, determinants of PPP investments can be categorized into economic determinants
(Sharma 2011, Wang et al., 2019), market (Kumar, 2019), financial market development (Pan et al.,

2019), governance factors (Flerta —Asin, 2021) and international capital flows (Chikaza and Simatele,
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2021). To what extent the variables identified under table 9 and condensed under figure 9 impact
water and sanitation infrastructure financing is a question of empirical interest underpinning this
study. Once tested the variable will be incorporated into the water and sanitation financing framework

to be presented in chapter 4.

3.8 Conclusion

The review of empirical literature was central to our argument of a knowledge gap with regard to
water and sanitation PPP financing in Zimbabwe. Even though, economic, institutional and capital
market development variables are identified as key determinant of water and sanitation PPP finance,
the significance of these factors varies with either jurisdiction, methodology or sample period of the
study. Zimbabwe specific studies are thus important for effective policy design. Furthermore,
research on PPP financing in Zimbabwe is largely scant. Even though Tshehla and Mukudu (2020)
attempted to cover the gap, the study did not disaggregate between infrastructure sectors hence the
need for the current study that focuses on water and sanitation in Zimbabwe. In the next chapter, we

turn our attention to the methodology that we adopted as we seek to answer our research questions.
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Chapter Four: Research Methodology
4.1 Introduction
The proposed methodologies to address the objectives of the study are presented in this chapter. The
chapter begins with a description of data sources, dependent and independent variables, the regression
model specification after which the econometric estimation techniques applicable for the study will
be explained. Specifically, justification is provided for the suitability of count out come models in
providing answers to the research questions underpinning this study. Furthermore, the Tobit model is

also explained in this chapter. To recap, the research objectives that this study seeks to address are:

= To analyse global PPP models commonly used in providing water and sanitation services in
urban settlements, and assess their applicability to the Zimbabwean context.

= To identify and confirm determinant factors to financing of water and sanitation PPPs in
Zimbabwe.

= To develop a framework for financing of water and sanitation PPPs in Zimbabwe.

This chapter will thus layout the methodological process adopted to address the above.

4.2 Data sources and variables

This study will use secondary data for empirical analysis. Previous studies in PPP infrastructure
investments used secondary data to answer research questions (Jensen and Blanc-Brude, 2006;
Sharma, 2011; Panayides, Parola, and Lam, 2015). The World Bank’s Private Participation in
Infrastructure (PPI) database will be used to gather data on water and sanitation PPPs. Infrastructure
projects according to the databases is classified into four major sectors: energy, information and
communication technology and water and sanitation. The water and sanitation sector encompasses
water generation and distribution, as well as sewage collection and distribution. Whilst the PPI
database provided a good coverage of mega PPP projects, according to Jansen and Blanc-Brude
(2006), it does not provide comprehensive coverage of small projects (those with valuation less than
USD 20 million), and those involving domestic investors. In developing countries, small water and
sanitation projects have been reported to result in significant improvement in sector performance at
community and municipal levels (Musoke, Ndejjo, Halage, Kasasa, Ssempebwa, and Carpenter,

2018). In Uganda for instance, small water and sanitation projects resulted in 50% increase in piped
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water access for disadvantaged urban communities up from 38% coverage rate (Musoke et al.,
2018). Due to this limitation, data gathered from the PPI databases will be supplemented with PPP
projects reported in government publications and other development agencies active in the water and

sanitation sector in Zimbabwe.

Since this study will use a large set of explanatory variables to quantify determinant factors to
financing water and sanitation infrastructure projects through PPPs, multiple data sources will be used
to gather the series. Most notably, the World Bank’s development indicators database (WDI),
governance indicators data base (WGI) and financial inclusion database (WFI) will be used. In
addition, local data banks such as those provided by the Reserve Bank of Zimbabwe (RBZ) and the
Zimbabwe Central Statistics office (CSO) will complement the World Bank databases. Data is
collected for a 25-year period spanning 1996 to 2021. The time frame is justified in view of the
realisation that it is only in the late 1990s that the pioneering PPP reached financial close in
Zimbabwe. Being a single country study, the sample period thus has 25 data points, which we deem

to be adequate for the purposes of this research.

4.2.1 Dependent variable

Two separate regression models, count model and censored regression technique will be used to
establish the financing determinants of water and sanitation PPPs in Zimbabwe. As such, following
Taguchi and Sinouchi (2019), and Pan et al. (2019), the dependent variable is defined in two ways
that are summarised in table 12. First, the dependent variable (NPPP) is measured as the count per
year of PPP contracts that reached financial closure for the water and sanitation sector. NPPP, the
discrete count dependent variable, thus ranges between zero and the maximum number of PPPs
recorded per year over the sample period. If there is no water and sanitation PPP signed in a particular
year, the dependent variable is zero. As alluded to in IMF (2006), a zero recording may indicate the
absence of new financial flows into the water and sanitation sector through the avenue of PPPs even
if the determinants in this study do not provide an inherent justification for not having a signed PPP
in the same year. On the other hand, a high count off PPP deals that reach financial close is an
indicator of private sector preparedness and commitment to finance water and sanitation PPPs.

Defining the dependent variable in this way distinguishes this study from others that either used
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survey strategies or qualitative desktop strategies to investigate PPPs in Zimbabwe (Sharma 2011,
Sai, Muzondo, and Muranda, 2015; Chitongo, 2017). Two commonly used count data models, namely
the Poisson regression model and the negative binomial model, are employed for econometric
analysis when the dependent variable is defined as a ‘count’. Detailed explanations of these

estimation techniques are provided in subsequent sections.

Table 12: Dependent variables

Variable Indicator Source Reference

Jensen and Blanc-
Brude (2006) IMF
NPPP Count of PPPs that reached | World Bank PPI database, (2006) Kumar
financial closure Government of Zimbabwe (2019)  Taguchi
and Sinouchi
(2019)

IMF (2006),
Value of PPP that reached | World Bank PPI database, Kumar (2019),
PPPUSD financial closure Government of Zimbabwe Pan, Chen, Zhou
and Kong (2019
Taguchi and
Sinouchi (2019)
Source: student’s own conceptualisation from Jansen and Blanc-Brude (2006); IMF (2006); Kumar (2019)

Secondly, and in line with Sharma (2011), Ba et al. (2017), Pan et al. (2020) the dependent variable
(PPPUSD) is also defined as the investment value of PPPs that reached financial closure in a particular
year. Given that PPPUSD is a non-negative dollar value of investments in water and sanitation PPP
projects (continuous non-negative dependent variable), the Tobit model is the preferred methodology
(IMF, 2006; Pan et al., 2020; Fleta-Asin and Munoz, 2020). The Tobit regression model is suitable
to use in estimating PPPUSD given that it accounts for truncation/censoring, which otherwise can
potentially create biases in ordinary least squares (OLS) estimators. Further justifications for the use
of the Tobit regression model to answer the research questions in this study are given in subsequent

sections.

Yet an important consideration in the context of the dependent variable for regression pertains to the

decision to consider either signed or active PPP contracts in the water and sanitation sector. The
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significance of distinguishing between the two classes of projects emanates from the realisation that
some contracts would not have been officially terminated. This then yields different figures between
contract signed and those that are currently active. In this study, the dependent variable will be the
number of contracts signed on the basis that the determinants of termination are different from the
motivating factors that rationalises private sector commitment to investing in water and sanitation
infrastructure provision in the first place. Jensen and Blanc-Brude (2006) adopted a similar approach

while studying water PPPs in developing countries.

4.2.2 Independent variables

4.2.2.1 Macroeconomic variables

A stable macroeconomic environment is a prerequisite for attracting private sector investments in
public infrastructure (Bogado, 2015). Sound macroeconomic arrangement significantly improves the
commercial risk profile of PPP infrastructure projects. Several studies have invariably confirmed the
stability of macroeconomic environment as a critical determinant to private sector investment in
infrastructure (Bogado, 2015; Tshehla, 2019). Generally, infrastructure projects are long-term in
nature and characteristically exhibit a “j-curve’’ profile. This means that cash flows are negative over
the construction period turning positive when the project becomes operational (Oladapo and Molele,
2019). In emerging and developing markets, the “j-curve” is more pronounced due to constraints and
complications that lengthens the project development cycle. Domestic and international investors
tend to prioritise countries with stable, predictable, and credible macroeconomic outlook in portfolio
allocation decisions. To empirically test the significance of macroeconomic environment in
determining investments in water and sanitation PPPs in Zimbabwe three indicator variables: GDP

per capita, Inflation and the ratio of international reserves to imports will be built into the model.

GDP per capita

GDP per capita (GDPP) express the value of goods and services produced in an economy in terms of
the size of the population. The metric is an indicator of income levels of the populace. Income levels
have bearing on investment decisions. According to Anyanwu and Yameogo (2015), changes in GDP
per capita is a measure of a country’s economic track record, particularly the changes in the

purchasing power of a country’s citizens. The level of GDP per capita has a signaling effect to the
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potential investors of the existence of either a profitable or non-profitable investment destination
(Anyanwu and Yameogo, 2015). Since GDPP is a pointer to the wealth and prosperity of a country’s
populace (Brock and Rathburn, 2022), other researchers have used (GDPP) as measure of effective
demand for water and sanitation services (Sharma, 2011; Pan, Chen, Zhou, and Kong, 2020; Thai and

Loi, 2021). Stated differently, GDPP indicates the ability to pay for water and sanitation services.

Inflation

The level of inflation (INF), measured through the consumer price index is an indicator of macro-
economic stability. Macroeconomic stability is a buffer against risk factors in infrastructure
investments such as currency risk, interest risk and erosion of investment value. All other things being
constant, high levels of inflation indicates structural deficiencies in domestic economic management
policies hence a failure to stabilise the real economy in a manner that promote investments in water
and sanitation PPPs (Makoni, 2016). It follows therefore that, persistently high levels of inflation
negatively impact PPP financing and the opposite holds true. It’s imperative in this study to
empirically test the effect, if any, that inflation has on infrastructure financing in Zimbabwe.
Previously, studies have tested the impact of inflation on investments (Sharma, 2011; Kumar, 2019;

Rao, 2020) and this study follows that same strand of literature.

International reserves to imports

The SADC macroeconomic convergence criteria recommends that member countries, as a rule of
thumb, maintain foreign reserve import cover of at least six months (Redda and Muzindutsi, 2016).
It is observed however that most countries in the SADC region are struggling to meet this criterion
(Redda and Muzindutsi, 2016). For example, Zimbabwe’s foreign reserve are predominantly very
low over the sample period (1.2 months in 2009; 1 month in 2010; in 2011 and 2012 it was 0.6
months, respectively) and this is affecting the country’s capacity to service debt and to cover the
acquisition of critical imports and consequentially, this is putting pressure on the domestic currency
(Kavila and Roux, 2016). Nakatani (2017), using a broader sample of countries, empirically
confirmed that higher debt coupled with low international reserves relative to imports increases the
chances of currency crashes. As such, as a priori, this researcher expects a positive significant

relationship between international reserves to import ratio (IRIMP) and PPP financing in Zimbabwe.
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4.2.2.2 Size of the market

The size of the market is a determinant of profit levels that private investors can realize from PPP
investments. Pan et al., (2020) noted that, in China, the gap between services demand and supply is
a critical success factor attracting private players to invest in water and sanitation PPP infrastructure.
Similarly, Fleta-Asin and Munoz, (2020) reiterated that the key motivation for private sector
participation in PPPs is profitability given that commercial risk is high in construction projects as
they require high upfront costs and often reach financial completion after a long period of time. This
implies that the size of the market constitutes a relevant driver of private sector participation in water
and sanitation PPPs. A stable and flourishing market incentivises private investors to engage in PPPs
due to future growth prospects. Water and sanitation services provided to a large clientele willing to
pay market prices is generally profitable and allows for short payback period on investments. This
study will use the size of the population as a proxy for the size of the market (Wang, Liu, Xiong and
Zhu 2019; Pan, Chen, Zhou, and Kong, 2020).

4.2.2.3 International capital inflows

Foreign direct investment

As stated earlier in chapter 2, the government of Zimbabwe views FDI as important for infrastructure
development. Since the early 1990s the government of Zimbabwe implemented strategies aimed at
increasing FDI inflows into the country some of which include the establishment of state-owned
entities mandated to facilitate inward FDIs (Chinyanganya and Sunge, 2021). In view of the
observation by the World Bank (2020) that the level of FDI flows to African countries is set to
significantly decline in response to the COVID-19 global pandemic that has exerted financial pressure
on FDI source economies (Kabanda and Lakuma, 2021), it is imperative to investigate the impact, if
any, FDI has on PPP investment in Zimbabwe’s water and sanitation sector. Similar to the World
Bank (2020), the United Nations (2021) observed that for Zimbabwe, FDI inflows are likely to be
relatively low due to socio-political challenges dissuading investment. The infrastructure finance gap
in the water and sanitation sector and the aftershock of the COVID-19 pandemic on infrastructure
development can be bridged form external sources like FDI.
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Net FDI inflows expressed as a proportion of the size of the economy (GDP) figures will be used.
When measured in absolute terms, FDI does not paint a correct picture of the impact international
funding has to an economy. As such mimicking Otchere, Soumaré and Yourougou (2019), and
Nxumalo and Makoni (2021), the level of FDI inflows will be normalised by the level of GDP.
Similarly, Thai and Loi (2021), in their study on PPP for transport infrastructure development used
FDI as a variable for econometric modeling. A positive relationship is expected between
infrastructure and foreign direct investments (Makoni, 2016; Owusu-Manu, Edwards, Mohammed,
Thwala, and Birch, 2019).

Official development assistance

Official development assistance (ODA) comprises of monetary payments that are made on
concessionary terms largely by members of the Development Assistance Committee (DAC) and other
multilateral development agencies with the goal of promoting socio-economic development in
recipient countries (World Development Indicators database, 2021). Furthermore, ODA include loans
to receiving countries that have a grant element of 25% or more. The UN (2021), reports that net
ODA into Zimbabwe was 2.6% of Gross National Income (GNI). During the same year, other African
countries such as Zambia, Mozambique, Tanzania, Uganda, and Rwanda had ODA levels as a
percentage of GNI of 3.8%, 12.9%, 4.4%, 7.3% and 12.0%, respectively. Given the aftershocks of
the COVID-19 pandemic and the war in Ukraine that is negatively impacting the Euro-zone, United
Kingdom and the United States, they source of ODA flows to Zimbabwe and other African countries
it can be expected that ODA inflows will remain depressed (Kabanda and Lukama, 2021). This study
will thus evaluate the impact that ODA have on financing of water and sanitation PPPs in Zimbabwe.

4.2.2.4 Financial market development variables

Complementarity exists between financial sector development and infrastructure development
(Makoni, 2016). A developed and diversified financial system is critical to solving infrastructure
financing gap. Capital market development enhances access to long term financing for infrastructure.
Investment exposures in long term infrastructure financing such as interest and maturity risks are
better managed when capital markets offer hedging instruments. Water and sanitation PPPs are

characteristically consortium arrangements that provides economic opportunities for local firms to
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participate in (Makoni, 2016). Participation in PPP financing by local companies usually require
domestic financing that is competitive in both form and financing hence the importance of developed
markets. Moreover, developed capital markets support PPP infrastructure projects through providing

efficient channel for foreign direct investments (Ngongang, 2015; Soumaré and Yourougou, 2015).

The two major facets of financial market development: stock market development and bank market
development and the impact they have on financing of water and sanitation PPPs will be empirically
investigated. Similar to Makoni (2016), the ratio of stock market capitalisation to gross domestic
product (SMC) will be used to incorporate stock market development into the empirical model. SMC
measures the size and depth of the stock market relative to the size of the economy.

With regard to banking sector development, Soumare and Tchana (2011), Soumaré and Yourougou
(2015), Otchere, Soumaré, and Yourougou (2016), and Makoni (2018), in their diverse development
finance studies used different metrics that capture either the level of access or the level of usage
provided to the economy by the banking sector. This study will further incorporate metrics that
examine structural challenges in the Zimbabwean banking sector to assess their impact on water and
sanitation infrastructure financing (Muvingi, Sauka, Chisunga and Chirume, 2017). To this end, three
banking sector development variables, namely: the ratio of domestic back credit to private sector
(DBC), ratio of bank credit to bank deposits (BCB), and the ratio of non-performing loans to bank
assets (NPL) are used in this study.

Domestic credit to the private sector (DBC) is a measure of financial resources funneled into the
private sector enterprises by financial services providers that include deposit taking institutions and
corporations mainly through loans, trade credits, acquisition of non-equity securities and other
financial instruments that establish a claim for repayment (Soumare and Yourougou, 2015; Makoni,
2018). To the economy, DBC indicates the level of efficiency of the financial services sector in
channeling savings towards investments. A high ratio of credit to private sector is essential for
infrastructure financing especially for developing countries characterised by underdeveloped and
illiquid stock markets (Ghartey, 2015). High levels of DBC implies that the bank market has liquid

resources that can be invested in infrastructure.
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Bank credit to deposit ratio

The bank credit to bank deposit ratio is an indicator of the effectiveness of banks’ lending activities
measured against the value of deposits generated. An examination of the bank credit-to-bank deposit
ratio in selected African countries by Muyambiri (2017) indicated that the banking sector in
developing African economies has largely been inefficient with regard to converting deposits into
credit. The observation holds even for Zimbabwe’s banking sector given that since the late 1990s, the
trend in bank credit to bank deposits has largely been that of a decline (WDI data base, 2021). This
study will evaluate the effect that the evolution of the credit-to-deposit ratio have on the financing of

water and sanitation PPPs in Zimbabwe.

Non-performing loans

Abdul-Aziz, (2012) and Kamau (2016) provided evidence that non-performing loans negatively
impact the financing of PPP infrastructure projects. In Kenya, according to Kamau (2016), bank
executives interviewed in the study highlighted that PPP projects have a complicated finance structure
that has the potential to increase further the level of non-performing loans in Kenya’s banking sector.
Out of 71 active PPPs reported in the study, none of the commercial banks in Kenya held a stake in
the projects. Abel (2018), further argues that, in Zimbabwe, the capacity of banks to expand financial
intermediation is being curtailed by the level of non-performing loans in the sector. Due to
disintermediation, banks in Zimbabwe ask for collateral even on very small loan amounts. The growth
of non-performing loans depletes the bank balance sheet and hence affect negatively the lending
operations of the bank (Abel, 2018). In the context of this study, the non-performing loan metric is
calculated as the gross value of non-performing loans divided by the total value of the loan portfolio

prior to factoring out the loan loss provision (WDI database, 2021).

4.2.2.5 Institutional environment

This study analyses the impact that the quality of institutions have on financing of water and sanitation
PPPs in Zimbabwe. The Worldwide Governance Indicators (WGI) are used as the baseline measure
of institutional quality (Kaufmann, Kraay and Mastruzzi, 2011). The WGI database tracks the
evolution of institutional quality in over 200 countries worldwide and individual countries
performance has been reported since 1996. According to Kaufmann et al., (2011), essentially,

governance and institutional quality revolves around three key facets: (a) procedures that are followed
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when selecting government officials; (b) the capability of government officials to formulate and

implement sound policies: and (c) government and citizenry regard for the institutions that govern

society and the economy. Out of these three themes emerges six measures of institutional quality

measures that forms the primary measures of Institutional quality and have been used in various

academic studies (Sharma, 2011). Collectively the WGI indicators have a signaling effect to investors

with regard to the state of contracts enforcement, due regard for property rights among other risk

factors (Anyanwu, Nadege, and Yameogo, 2016; Makoni, 2016; Nxumalo and Makoni, 2021).

Institutional quality thus have a bearing on decisions investors take with regard to financing water

and sanitation infrastructure. A brief discussion of the six WGI variables is provided below and the

percentile rank of the indicator will be used in econometric modelling.

Table 13: Ex

lanatory and control variables

Variable Indicator Data source Impact on Reference
PPP Finance
Macroeconomic determinants
A positive | Jensen and Blanc-
relationship Brude (2006) IMF
GDPP GDP per capita | World Bank WDI with PPP | (2006) (Rao, 2020)
database finance Wang, Liu, Xiong
and Zhu (2019)
International World Bank WDI A positive | IMF (2006) Sharma
IRIMP reserves to database relationship (2011) Kumar (2019)
imports ratio with PPP
finance
Consumer price | World Bank WDI A negative | IMF (2006) Sharma
INF index database, Reserve Bank | impact on PPP | (2011) Rao (2020)
of Zimbabwe finance Kumar (2019)
Size of the market
A positive | Jensen and Blanc-
PP Total count of | World Bank WDI relationship Brude (2006) IMF
residence database, Central with PPP | (2006) Sharma (2011)
statistics office (CSO) finance Kumar (2019)
International capital flows
A positive
FDI Net FDI to GDP | World Bank WDI relationship Chikaza and Simatele
(%) database with PPP | (2021)
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finance

A positive
ODA ODA to GDP World Bank WDI relationship Chikaza and Simatele
(%) database with PPP | (2021)
finance
Financial market development
Ba, Gasmi, and
Stock market World Bank WDI A positive | Noumba (2010)
SMC capitalisation to | database relationship Ba,Gasmi and
GDP (%) with PPP | Noumba (2017)
finance Hyun, Park, and Tian
(2018)
A positive | Ba, = Gasmi, and
Domestic bank | World Bank WDI relationship Noumba (2010)
DBC credit to GDP database with PPP | Ba,Gasmi and
(%) finance Noumba (2017)
Hyun, Park, and Tian
(2018)
A positive | Pan et al., (2019
BCD Bank credit to Reserve Bank of relationship
bank deposits Zimbabwe with PPP
(%) finance
A negative | Telang and Prakash
NPL Non-performing | Reserve Bank of relationship (2015) Kamau (2016)
loans to bank Zimbabwe with PPP | Rao (2020)
assets (%) finance
Governance indicators
A positive Jensen and Blanc-
Control of World Bank WGI relationship Brude (2005)
cC corruption database with PPP Benerjee, Oetzel and
percentile rank finance Ranganathan (2006)
Moszoro et al., (2015)
A positive | Benerjee, Oetzel and
Regulatory relationship Ranganathan (2006)
RQ quality World Bank WGI with PPP | Moszoro et al., 2015
percentile rank | database finance Taguchi and Sinouchi
(2019)
A positive | Jensen and Blanc-
Rule of law World Bank WGI relationship Brude (2005)
RL percentile rank | database with PPP | Benerjee, Oetzel and
finance Ranganathan (2006)
Moszoro et al., (2015)
A positive | Benerjee, Oetzel and
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Voice and World Bank WGI relationship Ranganathan (2006)

VA accountability database with PPP | Taguchi and Sinouchi
percentile rank finance (2019) Fleta-Asin and

Munoz (2020)
A positive | Jensen and Blanc-
PS Political World Bank WGI relationship Brude (2005)
stability database with PPP | Benerjee, Oetzel and
percentile rank finance Ranganathan (2006)

Moszoro et al., (2015)

Jensen and Blanc-

Government World Bank WGI A positive | Brude (2005)
GE effectiveness database relationship Benerjee, Oetzel and
percentile rank with PPP | Ranganathan (2006)
finance Taguchi and Sinouch
(2019)

Source: student’s own conceptualisation from literature and WGI database

Control of corruption

Broadly defined, corruption is the use of public position of authority for private gain, as well as the
capture of the state institutions by the elites for private interest (Kaufmann et al., 2011). This
definition of corruption captures both petty and grand forms of corruption. Corruption interferes with
objectivity in government decision making frameworks thereby increase the market risk profile of a
country (Wang, Liu, Xiong and Song, 2019). Comparative to developed countries, developing
countries are perceived as highly corrupt, a factor that is constraining both foreign and domestic PPP
investment in these countries. Osei-Kyei and Chan (2017) note that PPP projects in African countries
such as Ghana, are sometimes opposed politically largely due to corruption allegations. In the same
light, PPP investors in China invest a lot of monetary resources to develop relationships with central
and local government officers hoping for reciprocation through PPP contracts from the government
officials (Wang et al., 2019). The corruption perception for Zimbabwe is high, and the United Nations
(2021) noted that petty and grand forms of corruption are slowing the socio-economic development
in the country. As such, it is imperative to assess the impact corruption have of water and sanitation

PPPs in Zimbabwe in order to create a basis for objective policy recommendations for the sector.

Regulatory quality

To facilitate private capital accumulation, government capability to provide effective regulation is
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imperative (Kaufmann et al. 2011). Infrastructure provision through PPPs requires that the
government apart from granting construction permits for instance, over and above, the government
must monitor the markets (price regulation) to avoid opportunistic behaviour. In that regard, the
regulatory environment and institutions should be sound so as to achieve effective outcomes. Quality
regulation guarantees partner rights in PPP contracts and forms the basis for dispute resolution in the
event of the unforeseen eventualities materialising. Wang et al. (2019) advised that the regulatory
environment should not be discriminatory and further pointed out that Indonesia managed to sustain
long term partnership largely because of a non-discriminatory regulatory environment. The ZIDA act
of 2019 provides the legal framework that governs PPPs in Zimbabwe. To what extent pieces such
pieces of legislation promote water and sanitation PPP financing is an empirical question the study
seeks to provide answers to. A positive relationship is expected between PPP finance and the quality

of regulation.

Rule of law

The rule of law, according to Kaufmann et al. (2011) captures the degree of confidence that socio-
economic agents have confidence in and abide the rules of society, as well as agents’ perceptions on
the quality of contract enforcement, judicial independence, and property rights. When the rule of law
is observed, private partners have certainty about legal protection they can expect. Violation of rules
increase private investor perception on the riskiness of PPP investment destination. Observing laws
protect investors from expropriation of assets for instance as well as facilitate observance of
contractual terms in concession contracts (Wang et al., 2019). Capital is attracted to markets that
respects the rule of law. Zimbabwe’s ranking on the rule of law index was 0.4 which indicates that,
the country needs to implement measures to strengthen the administration of justice and the rule of
law (UN, 2021). The impact the low rule of law ranking on water and sanitation PPP financing will

be empirically tested in this study.

Voice and accountability

The study will examine the impact voice and accountability (VA) has on financing of water and
sanitation PPPs in Zimbabwe. VA is a measure of the extent to which government are freely elected,
social liberties about one expressing their views, freedom of association as well media freedoms are

respected (Taguchi and Sunouchi, 2019). VA also reflects the extend at which citizens are empowered
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to monitor government PPP activities. PPP investors can better anticipate and evaluate government
behavior when agents have a voice. Private investors are more willing to shoulder more responsibility
in PPP transactions when the government is transparent and accountable to citizens (Fleta-Asin and
Munoz, 2020). A transparent government is trustworthy in the eyes of investors. Since PPP contracts
are largely incomplete, trust could be a key aspect in dealing with un-anticipate risk factors when
they materialise. In this way, Benerjee, Oetzel and Ranganathan (2006), Taguchi and Sunouchi
(2019), Fleta-Asin and Munoz (2020) in their respective studies identified VA as a critical factor in
attracting private investment in PPPs. The current study will empirically test the extent to which VA
impact water and sanitation PPPs in Zimbabwe. As a priori, a positive relationship is expected
between VA and water and sanitation PPP financing.

Political stability

Infrastructure markets in emerging and developing countries are generally perceived as politically
risky due to political interference (Mumvuma, 2016; Jensen, 2017, Leigland, 2018). Pricing of water
and sanitation services is highly political in many African countries including Zimbabwe. Other than
influencing setting of tariff rates, political stability or instability has a bearing on macro-economic
stability and the regulatory environment both of which impacts PPP investments. Thus, one can
expect politically stable countries to be attractive for infrastructure investments. The political stability
percentile ranking will be used in the current study. The ranking measures expert views of the
likelihood of political instability emanating from acts of terrorism or violence motivated by internal

political competition.

Government effectiveness

Government effectiveness, as specified by Kaufmann et al. (2011), captures perceptions on four
critical dimensions of institutional quality: (a) quality of public services including the extent of
independence from undue political influence; (b) the quality of policy formulation and
implementation; and (c) the credibility of elected governments to commit to such policies. Panayides,
Parola and Lam (2015) further allude that effective governments implement strategic policies that
results in efficient performance of economic sectors. Governments in developing countries lack
effectiveness largely due to fragmented administrative structures that are often manipulated by the

political elite; a key reason that explains low uptake of PPPs for water and sanitation infrastructure
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development in Africa and other developing parts of the world. Foreign capital flows are attracted
towards countries where public administrators are efficient and effective. Therefore, a positive
relationship is hypothesised between government effectiveness and PPP financing. Government
effectiveness as an infrastructure investment determinant has been emphasised in a few studies

(Reside and Mendoza, 2010; Sharma, 2012; Panayides, Parola and Lam, 2015).

4.3 The Regression Model
This study hypothesises that, for instance the level of financial development determines the count per

year and the investment value of water and sanitation PPPs in Zimbabwe. The models underpinning
this research are thus specified as:
NPPP;; = ayg+ a;logGDPP;;_1 + a,IRIMP;;_, + azlogINF;;_1 + a,logPP;;
+ aslogFDI;; + agODA; + a;SMCiy + agDBCiy + agBCDy; 1)
+ a10NPLy + a11CCye + a12RQie + a13RLye + a14VA; + a15PSy;
+ a16GE; + €t

logPPPUSD;; = ay+ a1logGDPP;;_; + a,IRIMP;;_1 + a3logINF;;_4
+ a,logPP;; + aslogFDI;; + agODA;; + a;SMCiy + agDBCy; (2)
+ a9BCDjy + a19gNPLj + a11CCiy + a1,RQi + a13RL; + a14VA;;
+ a5PSis + a16GE; + €5t

NPPP;; = ay+ a,;logGDPP;;_1 + a,IRIMP;;_; + azlogINF;;_1 + a,logPP;;
+ aslogFDlit + a60DAit + (Z7FDXit + agGIXl-t + Eit (3)

logPPPUSD;; = ay+ a;logGDPP;;_1 + a,IRIMP;;_1 + azlogINF;;_4
+ aylogPP;; + aslogFDI;; + agODA;; + a7 FDX;: + agGIX;: + €;; 4)

Where:

o NPPP;: The count of water and sanitation PPPs that reached financial closure.
o logPPPUSD;;: Natural logarithm of PPP investment value in USD.

. logGDPP;;_4: Natural logarithm of the one period lag of GDP per capita.
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° IRIMP;;_,: One period lag of the international reserves to imports ratio.

° logINF;;_4: Natural logarithm of one period lag of the level of inflation.
° logPP;;: Natural logarithm of the population in Zimbabwe

. logFDI;;: Net inflow of foreign direct investment

. ODA;,: Official development assistance

. SMC;;: Stock market capitalisation

. DBC;;: Domestic bank credit to the private sector

° BCD;;: Bank credit to bank deposits ratio

° NPL;;: Non-performing loans

° CC;;: Control of corruption

° RQ;;: Regulatory quality

. RL;;: Rule of law

o VA;;: Voice and accountability

. PS;;: Political stability

o GE;;: Government effectiveness

° FDX;:: PCA constructed financial market development index
o GIX;;: PCA constructed financial market development index
o &;¢- 1S the error term

The dependent variable NPPP;; in line with Jensen and Blanc-Brude (2005); Jensen and Blanc-Brude
(2006) is incorporated without any data transformation whilst, as in Pan et al., (2020) the natural
logarithm transformation is applied on the dependent variablePPPUSD;,. We use one-year lagged
values of macroeconomic variables such as GDP per capita, to rule out endogeneity and adjustment
lags (Baet al., 2010; Ba et al., 2017). Furthermore, we take the natural logarithm of variables such as
oinflation and population to reduce their variations and make them normally distributed (Ba et al.,
2017). The estimation procedures and techniques for the models specified above is provided for in

the subsequent sections.

4.4 Estimation techniques

4.4.1 Principal component analysis (PCA)

A number of techniques can be used for critical factor extraction, and these include and not limited
to alpha factor analysis, maximum likelihood factor analysis, image factor analysis, canonical factor

analysis (Thompson, 2002). Of these reduction methods, the most used in academic research is the
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principal component analysis (PCA) technique, which characteristically is a computationally
simplified version of the general class of dimension reduction. PCA, in its computations uses all the
variance in the manifest variables without regard to the latent structure of the underlying variables.
PCA will be used to derive composite indices for financial market development and governance
factors, similar to the research by Nxumalo and Makoni (2021). The use of composite indices is
beneficial especially when the correlation structure of the explanatory variables is high. World
Governance Indicators (WGIs) are concluded in previous studies to be highly correlated amongst
themselves (Jensen and Blanc-Brude, 2005, Nxumalo and Makoni, 2021). Given that the WGIs are
integral to testing the effect that institutional quality has on PPP financing in Zimbabwe, it is thus
imperative that apart from testing factors individually, principal component analysis be applied to

generate a composite index.

Only factors with eigen values greater than one are retained for further analysis as they account for
the greater most part of variation within a data set. Screen test method involves plotting the
eigenvalues on the factors to establish on the plot the point on which the curve would change course
to a more horizontal gradient. Recommendations are that, for further analysis, those factors above the
curve be maintained as they contribute the most to the variance in the data set. Once a simplified
factor structure has been identified, the next step is the interpretation phase. To facilitate easy
interpretation, factors must be rotated so that the pattern of loading can be presented in a way that is
easy to interpret. The rotation procedure does not alter the underlying solution but rather assist with

convenience of interpretations (Pallant, 2010).

There are two main approaches to factor rotation: orthogonal and oblique rotations. Orthogonal
rotations produce factors that are uncorrelated as the researcher is required to assume independence
of underlying constructs and have been argued in literature to be easy solutions to interpret and report.
The computer programme Stata-14.2 presents varimax, quartmax and equamax as a set that falls
under orthogonal rotation. Varimax technique will be used given that it is reported in literature as the
most widely used due to its ability to of minimise the number of variables with high loadings on each
factor (Liang and Jia 2018; Umar, Zawawi and Abdul-Aziz, 2019).

4.4.2 Unit root test

Most of the econometric procedures involving macro-finance series requires that the level of
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integration of the series be established (Shrestha and Bhatta, 2018). More specifically, this implies
that the series must be tested to prove scientifically whether or not they have a unit root (Shrestha and
Bhatta, 2018). Descriptively, a series is considered stationary when the data properties of the series
are such that the values tend to revert to the long-run average values over time even though they may
fluctuate and deviate in the short run (Tu, Haan and Boelhouwer, 2018). In other words, the mean,
variance, and covariance of the data series remain stable over time. On the contrary, non-stationary
macro-finance series have time-varying mean, variance and covariance suggesting an indecisive trend
in their pattern (Tu et al., 2018). Economic series generally exhibit either strong upward or downward
trends without a tendency to revert to a fixed average over time hence they are considered non-
stationary (Shrestha and Bhatta, 2018). Testing series for unit roots is important when examining the
relationship between variables because it acts as a safeguard against deriving inferences from spurious
regression models. A spurious relationship according to Cheng, Hui, McAleer and Wong, (2021) is
one that does not make economic sense even though two or more variables may in fact appear to be
correlated. A spurious regression is characterised by high degrees of regression fit and a low value of
the Durbin-Watson statistic (Cheng et al., 2021). Essentially a significant relationship is established
between otherwise unrelated series which leads to erroneous inferences. This study uses a large set
of literature-derived macroeconomic series to determine drivers of water and sanitation PPP finance
in Zimbabwe and hence, in order to have accurate inferences, it is necessary that the series be tested

for unit root.

The universe of stationarity testing approaches is vast and nonetheless, the Augmented-Dickey-Fuller
test is one of the most widely used in economic and finance research (Shrestha and Bhatta, 2018).

Supposing a series y;, the ADF stationarity test model is specified as:

k
Ayr = p+8y;1 + ZﬁA}’t—1 + & (5)

=1

Where: § = a—1
a is the coefficient of y,_;

Ay, is the first difference of y,
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The ADF test the null that y, contains a unitroot (6 = 0) against the alternative that y, is a stationary
series (6 < 0) (Brooks, 2008). The decision criterion is such that y, is non-stationary if we fail to
reject the null and the opposite holds true. In other words, when the ADF statistic is greater than the
critical value, y, is considered stationary and when the ADF statistic is less than its critical value,

then y, is non-stationary (Nxumalo and Makoni, 2021).

The Phillip-Perron (PP) is yet another common unit root test. The form of the PP test is specified as:

Ay = myiq1 + BiDii + e; (6)

Where: e, is 1(0) with a mean of zero and

D;_; is the deterministic trend component and the hypothesis is tested for = = 0.

Ideally, the hypothesis testing procedure is similar between the ADF and PP. The fundamental
difference between the ADF and PP is that the latter is a non-parametric test which means that, under
the null hypothesis, there is no need to specify the structure of the serial correlation (Shrestha and
Bhatta, 2018). Due to its common use and simplicity, the study uses the ADF to test for unit root
(Brooks, 2008; Shrestha and Bhatta, 2018).

4.4.3 Poisson Regression
This study seeks to confirm the determinant factors for the financing of water and sanitation PPP

infrastructure projects in Zimbabwe. To achieve this objective, the study will use among other
econometric modeling techniques count data models. By way of definition, count variables are
discrete values (0, 1, 2, 3, 4....) that are generated from occurrences rather than ranking and within a
specified time period (Basu and Famoye, 2004). Typically, count variables cannot assume negative
numbers but rather only positive integer numbers that include zeros since an event cannot occur a
negative number of times. For instance, the number of water and sanitation PPPs can only take
positive integers, zero when there is no PPP signed in a year, and otherwise if there are PPPs that
reached financial closure per year. It is problematic to apply Ordinary Least Squares (OLS) regression
on count data structures given that OLS has at the minimum a set of assumptions that have to be
satisfied for applicability to be justifiable (Brooks, 2008; Coxe, West and Aiken, 2009). Generally,
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when the range of the data is small, the variance in the predictors tends to be very small as well and
OLS will result in a regression co-efficient that is unstable and with high standard errors (Flowerdew,
1989; Coxe et al., 2009). In fact, even with other data structures, whenever the predictors have a
smaller variance, the regression coefficient will be generally unstable. Biased standard errors and
significance tests will result from OLS when the mean and variance of an outcome are low. The use

of alternative techniques becomes a prerequisite under such conditions.

Poison regression falls under a class of models referred to as generalized linear models (GLM)
(Fahrmeir and Turtz, 2001; Fox, 2008). OLS is generalised under the GLM framework of analysis to
facilitate application to different types of dependent variables and error structures (Fox, 2008).
Accurate results can be obtained under GLM analysis for data structures that range and are not limited
to binary, categorical, and count variables since the framework enables transformations of the
predicted outcome to enable linearisation of otherwise non-linear relationships between predictors
and dependent variables (Coxe et al., 2009). This implies that under GLM, the predicted variables
can be measured differently from the observed dependent scores. With the Poisson analyses, observed
scores are measured as counts whilst the predicted values are measured as the natural logarithms of
the observed counts (Coxe et al., 2009). In addition, compared to OLS, GLM is adaptable to different
error structures. The error structure is defined as the conditional distribution of errors about the mean.
Whilst GLM assumes diversity in error structure, OLS assumes normality in distribution (Bax, and
Chasomeris, 2019).

The antecedent of Poisson regression is the Poisson distribution, a sub-set of the exponential
distribution family, and is taken to profile the distribution of errors under Poisson regression
(Flowerdew, 1989; Long and Freese, 2001). Unlike the probability density function of a normal
distribution that is characterised by two parameters of L and o2, the Poisson is differentiated from the
normal distribution in a number of ways that makes it plausible for handling count data (Brooks,
2008). To begin with, the Poisson distribution is discrete and assumes probability values for positive
integers a feature that makes it the distribution of choice when analysing count data outcomes per
specific time period (Wegner, 2012). Mathematically the Poisson distribution is specified under
equation 7 and maps the probability of observing a variable Y given the single parameter p, the

arithmetic mean of occurrences in a given interval, and y, is a factorial.
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e_/" y 7
s fory=201,273..... Q)

Pr (y/w) =

Contrastingly, the normal distribution is all-encompassing taking from negative infinity to positive
infinity all integer values and the likelihood of a count is also a function of the variance (Wegner,
2012). Whereas the parameter p defines the occurrence under a Poisson distribution. In fact, the mean
and the variance are equal, and they are both defined as p. Brooks (2008) and Wegner (2012), note
that as the value of u gets larger, the Poisson distribution converges to a normal distribution. The
Poisson regression model is GLM with an error structure that follows a Poisson distribution with a

natural log link function (Coxe et al., 2009). A Poisson model can be specified as:

ln(ﬁ) = Qo + alXil + ainz + (X3Xl'3 + -+ aipXip (8)

Where:
e il isthe predicted count of the outcome variable
® q, isthe intercept term

* Xj; to X, are the explanatory variables.

Poisson specification is a solution to challenges that make OLS inadequate to model count data
characterised by the non-normality of the distribution of the errors and the non-constant nature of the
variance in the error term. As opposed to the OLS, the predicted outcome in Equation 8 is a natural
logarithm. To some, this is a shortcoming of GLM models where the predicted and measured

variables are presented in different metrics, natural logarithm for Poisson (Coxe et al., 2009).

With regard to interpretation, one option is to interpret the regression coefficients in terms of In( i)
in which case, much like the OLS where a unit change in the explanatory variable changes the
dependent variable by the size of the coefficients holding other variables constant (Coxe et al., 2009).
However simple and straightforward this interpretation is, its shortcoming emerges when transformed
metrics associated with Poisson estimation are considered (the logarithms) and in cases where the

researcher is interested in evaluating the number of times an occurrence is affected by the predictors.

150



Taking the exponent of both sides of Equation 8 along with basic algebraic manipulation will result
in Equation 9.

1l = e%e®Xit p®2Xiz e%pXip 9)

Equation 9 gives a new form of interpretation under which changes in the predictors have a
multiplicative impact on the predicted occurrence counts, PPP per year in the context of this study.
This differs from OLS regression in which changes in the dependent variable resulting from changes

in the explanatory variable are captured additively (Coxe et al., 2009).

The Poisson regression model is not without shortcomings. Researchers encounter empirical
scenarios where the assumption of the model fails to hold. The mean-variance equality is often
violated in practice especially when counts exhibit more variability than is assumed by the Poisson
model. Over-dispersion occurs when the variance in the counts is greater than the mean of counts
(Yang, Hardin and Addy, 2009). Furthermore Long and Freese (2001), and Coxe et al. (2009), argued
that the conditional distribution of outcomes can be characterised by few or large numbers of zeros
per specified mean and variance. These challenges associated with the Poisson regression require

consideration of other techniques to model count variable data.

Given that mean-variance, equality is assumed in Poisson regression, it may happen that the
conditional variance of the residuals is higher when a comparison is made with the conditional mean
(Yang et al., 2009). If unaccounted for, over-dispersion in count data can result in unwanted
regression problems of too small standard errors, too large test statistics, as well as too small
confidence limits (Coxe et al., 2009). Over-dispersion is largely a feature of Poisson count
distribution that is a function of a single parameter p, unlike normal distribution which is defined by
two parameters. Omitted variable bias is also a potential source of over-dispersion in count data
modelling (Berk and Marcdonald, 2008).

4.4.4 Negative Binomial Regression
When count data exhibit over dispersion, the preferred data modelling technique is Negative Binomial

regression since it accounts for over dispersion (Hilbe, 2011; Long and Freese, 2001). As previously
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alluded to, the disturbance term in the Poisson regression model does not parallel that in OLS. The
Poison regression model fails to capture the heterogeneity that exists among variables. According to
Coxe et al. (2009), over-dispersion can be explained by additional heterogeneity between variables
not captured by the Poisson error function. Contra to the Poison regression model, the negative
binomial regression model posits that there will be unexplained variability that gives rise to additional
variance. The Negative binomial allows observations with the same values to be modeled using

Poisson distributions though with different mean parameters (Coxe et al., 2009).

Other than the Poisson distribution, the Negative Binomial uses another probability distribution, the
gamma distribution to represent the distribution of means (Long and Freese, 2001). As such the error
function in Negative binomial is a by-product of more than one probability distribution. Nonetheless,
given explanatory variables, the mean structure is identical between the Poisson model and the
Negative Binomial model despite conditional variance being higher in the latter than in the former.
The variance is calculated as in Equation 10 under the Negative Binomial regression model:

W+ oy, (10)

Poisson regression only has p for the variance. The o parameter captures overdispersion in the
Negative Binomial regression. As can be deduced from the variance formulae in Equation 10, if a is
greater than zero, the count data exhibits over-dispersion and the dispersion is high when the value
of a is large (Coxe et al., 2009). The interpretation of coefficients is similar between Poisson

regression and Negative binomial regression.

More algebraically, and following Long and Freese (2001), assuming three independent variables,

the Poisson regression model is specified as:

pi = exp (Bo + P1xi1 + P2Xiz + B3xiz (11)

The Negative binomial regression model (NBRM) introduces an error ¢ that is taken to be

uncorrelated with the x s,

ui = exp (Bo + P1xin + P2Xiz + P3xiz + &)
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=exp (Bo + P1Xi1n + P2xiz + P3xi3) + exp(;)
=exp(fo + Pixi1 + Poxiz + P3xi3) 6

Where the second step follows basic algebra, and the last step simply defines § = exp (¢). To identify
the model, it is assumed that £(5) = I which parallels the assumption that E(g) = 0 in the linear
regression model (LRM). With this assumption, it can be shown that:

E(u) = pE(6) = u

As such, the PRM and the NBRM shares an identical mean structure (Long and Freese, 2001). This
implies that, if the assumptions of the NBRM hold true, then the expected rate for a given level of the
independent variables will be identical in both models. However, according to Cameron and Trivedi
(1998), the standard errors in the PRM will be biased downward, consequentially leading to

spuriously large z-values and spuriously small p-values.

Given both the values of the x’s and J, the distribution of observations is still Poisson in the NBRM.

implying that,

Pr(y; /x; 6;) = (e — uy * pny)/yi! (12)

Given that 8 is unknown, Pr(y | x) cannot be computed. This is resolved by assuming that it is from
a gamma distribution that & is drawn (Cameron and Trivedi, 1998). Therefore, the Pr (y | x) can be
computed as a weighted combination of Pr(y | x, 0) for all values of d, with the weights being
determined by Pr(o). The resultant negative binomial distribution is given by:

Pr(y/x) =[Fy+a—-1)/y*T(a-D]*[a-1/(a —=1+pla—1
*[u/(a =1+ W]y (13)

with I being the gamma function. If the value of a is large, this indicates greater dispersion in the
data. The larger value of a, the greater spread in the data; indeed, if, the NBRM reduces to the PRM,

which turns out to be the key to testing for over-dispersion.
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4.4.5 Tobit regression model

James Tobin (1958) is credited for the seminal work on tobit regression models, and these refer to a
class of models under which the range of the dependent variable is censored in some way.
Anastasopoulos, Tarko and Mannering (2008) describe censoring as a data limitation that often
results in either data observations concentrating at lower threshold (left-censoring) or the upper
threshold (right-censoring). Anastasopoulos et al. (2008) further stated that left and right censoring
patterns can jointly exist in a single data set. Censored data is distinguished from truncated data in
that only non-limited observations are available in truncated data whereas censored data provides
information for both the limited and non-limited data (Xu, Kouhpanejade and Saric, 2013). In the
context of this study, data is taken to be left censored being described by a clustering pattern around
zero. This is justifiable on the basis that Zimbabwe is an infant PPP market and as such, over the
sample period, some years may record zero PPPs that reach financial closure. Thus, the Tobit model

will be specified as:

Y= BX;+¢&, i=12...,N (14)
Y=Y if Y7 >0
Y, =0 if Y7 <0

Where N is the number of observations, Y; is the dependent variable (water and sanitation PPP
investment values, X; denotes a vector of independent variables, 3 is a vector of estimable parameters,
BX; denotes the scalar product of two vectors and ¢; is a normally and independently distributed
error term with zero mean and constant o2 structure. The model assumes the existence of an implicit
stochastic index (latent variable) equivalent to ¥;* which is observed only when positive. The Tobit
model uses maximum likelihood estimation (MLE) to estimate the parameters (Mazibuko, 2018) and

the corresponding likelihood function for the model zero and positive observation is specified as:

L= [n-ewx/o1] [o otvi- px/en a0
0 1 (15)

Where @ and @ denotes the standard normal distribution function and the standard density function
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respectively (Anastasopoulos et al., 2008; Xu, Kouhpanejade and Saric, 2013). Stata computer
software will be used to estimate the co-efficient and the marginal effects of interest are derived from

the mathematical specification below:

L o (24

(16)

The marginal effects in the tobit model are defined by the product of the coefficients and the positive

scalar factor.

4.4.6 Diagnostic tests

In order to ensure the credibility of the inferences from the econometric estimations in the study, a
post-estimation evaluation of the models will be undertaken. Firstly, the econometric models will be
tested for heteroscedasticity. Heteroscedasticity implies that the errors from the regression exhibit a
non-constant variance (Brooks, 2008). Heteroscedasticity results in wrong standard errors and
ultimately leads to wrong inferences being made from the regression analysis. Over and above re-
scaling some of the regression variables through the natural logarithm transformation as well as using
heteroscedasticity consistent standard errors to control for heteroscedasticity in the models, White’s
(1980) test for heteroscedasticity will be applied as a more formal test statistic to ensure that the

models are free from heteroscedasticity.

Secondly, the estimated models will be tested for autocorrelation. According to Brooks (2008), the
consequences of ignoring autocorrelation in regression analysis are similar to those of ignoring
heteroscedasticity. That is the coefficients estimated from a model that suffers from autocorrelation
are inefficient and the standard errors of the regression could be wrong. Usually, testing for
autocorrelation from estimated models begins by graphically inspecting the regression residuals for
defined patterns (Woodridge, 2002). In practice, the graphical approach has limitations given that
patterns may be difficult to interpret hence the need for a more formal testing procedure. A more
general test for auto-correlation is the Breusch-Godfrey test which is applicable to test autocorrelation
up to the r*" order (Brooks, 2008). If serial autocorrelation is detected, as advised in Brooks (2008),
consideration will be made to estimate the models in first deference as opposed to estimating models

in levels.
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Thirdly, the regression models will be tested to detect the extent of co-linearity between the set of
predictors. Brooks (2008) and Kim (2019) reiterate that a challenge arises in regression analysis when
the set of predictors is highly correlated with each other. Collinearity between variables is described
as perfect if there is an exact relationship between two or more variables in the regression (Kim,
2019). On the other hand, near multicollinearity, the most prevalent in empirical research occurs when
there is a non-negligible and non-perfect relationship between the explanatory variables.
Multicollinearity, if not addressed will result in unreliable predictive regression models due to
generally wider confidence intervals and insignificant coefficients (Kim, 2019). The variance
inflation factor VIF will be used to assess the severity of multi-collinearity in this study. A VIF factor
that is greater than 10 is an indicator of multicollinearity (Kim, 2019). Remedially, the collinear
variables can either be dropped from the model or alternatively be incorporated into the models as
ratios rather than absolute values (Brooks, 2008; Kim, 2019).

4.5 Developing the water and sanitation financing framework

Scholars of the PPP discourse have developed frameworks that helps in conceptualising and
operationalising PPP. For instance, a framework to assess infrastructure financing in South Africa
was developed by Camane (2013). The framework was a generated following a multi-stage procedure
the begun with a comprehensive literature review followed by a detailed case analysis. Major risk
factors in infrastructure development were identified and ranked according to the degree of severity
if the risk factor were to materialise. The overall risk score was then used as a benchmark for what
investors would demand as return given the risk to be assumed. Public sector authorities would then
decide on a finance course of action in light of the cost of capital and other socio-economic variables.
Similar to Camane (2013), Owolabi, Oyedele, Alaka, Ajayi and Akinade (2020), developed a
bankability framework for PPP infrastructure project risks. Risk factors identified through literature
review were evaluated through case analysis, focus group discussions and document analysis after

which a framework was presented.

The developed framework was confirmed by both industry expects and academics as a relevant tool
quick bankability evaluation. Kapesa, Mugano and Fourie (2021) recommended a 7-stage procedure

to be followed for infrastructure development in Zimbabwe. Chronologically, the steps are:
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identifying the infrastructure gap; undertaking a feasibility study; risk assessment; choosing financing
options; project implementation; monitoring; and evaluation. Unlike Kapesa et al. (2021) who
adopted a bird’s eye view on infrastructure development process, the current study will primarily
focus on the financing aspects. The conceptual model in figure 9 will be econometrically evaluated
to identify significant determinants of water and sanitation PPP financing in Zimbabwe. Relevant
factors along with financing concepts discussed in the theoretical literature review will be integrated

and presented as a framework to unlock financing of water and sanitation PPPs in Zimbabwe.

4.6 Ethical considerations

Every stage of this research work will be guided by strong ethical adherence. Prior to undertaking
any data collection, ethical clearance was applied for and sought from the University of South
Africa’s (UNISA) respective Ethics Committee. Although much of the information regarding
financing PPP infrastructure projects can be argued as being secondary data, which is available in the
public domain, it was still necessary to abide by high ethical principles. UNISA ethics committee
judged the research as compliant with set ethical stands and approval was granted to collect data and
finalise the research. Furthermore, sources of data used in this study are acknowledged, and all
material from other scholars is cited and referenced accordingly, both in-text and at the end of the

study.

4.7 Conclusion

The chapter described the methodological tenants of the study. The chapter began by recapping the
study aims and objectives after which data sources and variables were explained in greater detail.
Subsequently, the baseline econometric models were specified. This was followed by a discussion of
the pre-estimation tests, mainly the unit root analysis. The suitability of the count data models and
the censored regression model to provide answers to the research questions was exposited. The

chapter ended with a brief outline of the ethical considerations.

The next chapter presents the empirical findings from this study, as well as the interpretation and

discussion of results thereof.
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Chapter Five: Empirical analysis and discussion

5.1 Introduction

This chapter presents the empirical data analysis on financing determinants of water and sanitation
PPPs in Zimbabwe. It outlines statistical measures of principal component analysis, pairwise
correlations, mean and dispersion measures. Thereafter, indicators of financial market development,
macro-economic stability, foreign capital inflows, market size, and governance are econometrically
tested. Results are presented for Poisson regression, Negative Binomial and the Tobit regression
models for the sample period covering the years 1997 to 2021. Lastly, a conclusion to the chapter is

provided.

5.2 Principal component analysis

Principal components analysis is a data reduction technique that is used in this study to model the
variance structure of a set of governance and financial market development variables. The objective
is to develop a single composite index that mirrors the state of institutional quality and financial
market development in Zimbabwe, following the observations of Makoni (2016), and Nxumalo and
Makoni (2021), who averred that using individual variables independently may not accurately capture
either governance or the level of financial market development. PCA is achieved through computing
the eigenvalues of the variance matrix. Table 14 below presents the eigenvalues of the correlation
matrix of the governance variables: control of corruption (CC), regulatory quality (RQ), rule of law
(RL), voice and accountability (VA) political stability (PS) and government effectiveness (GE). The
maximum variation of the original dataset is explained by the first component (83.67%), with an

eigenvalue of 5.02037.

Table 14: Principal Components Analysis Governance: Eigenvalues

Principal Component Eigenvalue Propo_rtion pumulative .
(of Variance) (Variance proportion)
1 5.02037 0.8367 0.8367
2 0.74742 0.1246 0.9613
3 0.14065 0.0234 0.9847
4 0.04465 0.0074 0.9922
5 0.03582 0.0060 0.9982
6 0.01107 0.0018 1.0000
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The respective eigenvector loadings from the PCA are presented in table 15 below. It is evident from
the table that the first component (PC1) has positive coefficients across the six dimensions of
measuring the quality of governance. This implies that the six measures of governance played a
positive role in explaining the overall quality of governance in Zimbabwe. Thus, it can be deduced
that PC1 embodies the most important information about the governance environment in the original
data set (Ait-Sahalia and Xiu, 2019).

Table 15: Eigenvector loadings governance

Variable PC1 PC2 PC3 PC4 PC5 PC6
CcC 0.4367 -0.1252 0.2781 0.4583 -0.4453 -0.5549
RQ 0.4379 -0.1618 0.0490 -0.2177 -0.5428 0.6615
RL 0.4376 -0.0919 -0.1895 -0.7439 0.1224 -0.4425
VA 0.4256 -0.0213 -0.7539 0.4202 0.2476 0.1103
PS 0.2465 0.9633 0.0936 -0.0220 -0.0326 0.0316
GE 0.4291 -0.1460 0.5542 0.1101 0.6555 0.2134

Note: control of corruption (CC), regulatory quality (RQ), rule of law (RL), voice and accountability
(VA) political stability (PS) and government effectiveness (GE).

The Eigenvalue values for the financial market values: stock market capitalisation to GDP ratio
(SMC), domestic bank credit to GDP ratio (DBC), bank credit to bank deposits ratio (BCD), and
Non-performing loans (NPL). The first component explains the maximum variation of the original
set of variables (57%). The respective eigenvalue for the first component is 2.28. The second
component explains 27% of the variation of the original data set and it has an eigenvalue of 1,1128.
Cumulatively, 84% of the variation in the data is explained by the first and second principal

components.

Table 16: Principal Components Analysis financial development-Eigenvalues

Principal Proportion Cumulative
Eigenvalue X (Variance
Component (of Variance) .

proportion)

1 2.28009 0.5700 0,5700

2 1.11282 0.2782 0.8482

3 0.482626 0.1207 0.9689

4 0.124467 0.0311 1.0000
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The eigenvector loadings from the PCA are tabulated under table 16. It can be observed from the
table that the first principal component (PC1), across the four financial development indicators has
positive coefficients. This is an indicator of the fact that four measures of financial market
development played a positive role in explaining the overall quality of financial market development.
On the other hand, with regard to the second principal component, the coefficient against SMC and

DBC are negative whilst the coefficients against BCD and NPL are positive.

Table 17: Eigenvector loadings-financial development

Variable PC1 PC2 PC3 PC4
SMC 0,6089 -0,2776 -0,0257 0,7427
DBC 0,5756 -0,0801 0,6578 -0,4791
BCD 0,0811 0,9213 0,2499 0,2865
NPL 0,5398 0,2601 -0,71 -0,3699

Note: stock market capitalisation to GDP ratio (SMC), domestic bank credit to GDP ratio (DBC),
bank credit to bank deposits ratio (BCD), and Non-performing loans (NPL).

5.3 Descriptive statistics

The descriptive statistics for the variables under study are presented in the table below.
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Table 18: Descriptive statistics of the dependent and explanatory variables

Variable Obs Mean Std. Dev. Min Max

NPPP 25 1,36 1,55 0,00 5,00

PPPUSD 25 290 160 000 776 608 046 0,00 3837 000 000
GDPP 25 871,44 397,00 356 1464,00
IRIMP 25 1,02 0,73 0 3,25

IFN 25 1117,00 4 859 0 24 411

PP 25 12 920 660 1095 097 11 653 254 14 963 926
FDI 25 224 839 017 200 549 317 3800 000 744 637 199
ODA 25 566 793 961 299 203 816 160 210 007 1 001 600 027
SMC 25 74,68 82,68 0,05 311,10

DBC 25 23,09 17,30 6,70 84,05

BCD 25 70,63 23,36 37,59 113,30

NPL 25 11,77 8,52 0,31 30,00

cC 25 10,58 10,20 2,84 42,21

RQ 25 5,62 6,22 0,49 23,33

RL 25 6,60 7,69 0,47 29,50

VA 25 13,18 6,08 5,29 28,23

PS 25 17,39 4,90 10,58 26,60

GE 25 14,12 11,05 2,87 44,45

The applicable data variables for this study are NPPP (the acronym for the count of water and
sanitation PPP signed), and PPPUSD, denoting the dollar value of the contracts that reached financial
closure. As discussed earlier, NPPP and PPPUSD provides a definition of the dependent variable for
econometric estimations in subsequent sections. GDPP is the per capita gross domestic product whilst
IFN is the macro-economic variable that measures changes in the general price level overtime. The
consumer price index (CPI) is used in this study as a measure of inflation. IRIMP is the ratio of
international reserves to imports and is yet another macro-variable whose impact on PPP investments
in Zimbabwe will be tested. Depleted international reserves is argued to be causative of
macroeconomic vulnerabilities in Zimbabwe (Matsvai, 2017). PP is a proxy for the size of the market
as indicated by the population level in Zimbabwe. Two variables namely FDI and ODA. FDI is the
level of foreign direct investment in Zimbabwe whereas ODA is the level of official development
assistance into Zimbabwe between 1997 and 2021. SMC is a financial development variable

measured as the ratio of stock market capitalisation as proportion of GDP. DBC is the ratio of credit
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availed by domestic banks to the private sector expressed as a proportion of size of the economy
(GDP) whilst BCD is the ratio of bank credit to bank deposits. NPL is a measure of the level of non-
performing loans in the Zimbabwean banking sector over the sample period. Collectively, SMC,
DBC, BCD and NPL constitute the financial market development variables whose impact on
financing water and sanitation PPPs in Zimbabwe will be tested. Institutional quality is measured by
six indicators of control of corruption (CC), regulatory quality (RQ), rule of law (RL), voice and
accountability (VA), political stability (PS) and government effectiveness (GE).

Using series that are not transformed in anyway, the descriptive statistics comprising of the mean,
standard deviation, minimum and the maximum values for the variables are presented under table 18.
The table shows that between 1997 and 2021, on average, for water and sanitation infrastructure
development, one PPP contract was signed every year in Zimbabwe. The rate compares adversely to
countries such as China were the average number of PPPs signed is high (Wu, House and Peri, 2016).
The standard deviation of the count of PPP contracts signed is 1.55 and the metric is greater than the
average of 1.36. The minimum number of contracts signed per year is zero whilst the maximum over
the sample period is 4. With regard to investment values, it can be observed that the yearly average
contract size is USD776.03 million with a standard deviation of USD251.26 million which indicates
that investments in water and sanitation infrastructure PPPs is highly volatile. This observation in line
with the conclusion by other researchers that infrastructure investments in low income economies are
unstable over time (Grigoli and Mills, 2011). The maximum yearly aggregate value for PPP contracts
is USD865 million, with a minimum of zero despite that Zimbabwe, just like other low income
African countries, has a desperately high need for new infrastructure (Sharma, 2011), but in most of
the years, they failed to conclude PPP deals. According to the World Bank PPP data base,
Mozambique, Botswana, Malawi and Zambia and Swaziland from the 1980s to date, failed to close

any PPP deal in the water and sanitation sector.

With regard to macro-economic variables GDP per capita between 1997 and 2021 averaged
USD871.44 and the standard deviation was USD397. This indicates that, to a large extent, the
Zimbabwean economy has been under-performing a fact that has wide confirmation in literature
(Kanyenze, Chitambara and Tyson, 2017). South Africa for instance, having been one of the most
industrialised countries on the African continent, had an average GDP per capita of USD 6374.8
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between 2004 and 2021 (Gil-Alana, 2021). Infrastructure investments including those under PPPs
tend to be attracted to countries with strong GDP per capita (Muhammad and Johar, 2019). The
maximum and minimum GDP per capita is USD1464.00 and USD356.00 respectively. Inflation rate
has a maximum of 24 411% and a minimum of 0%. The average inflation rate is 1117% with a
standard deviation of 126.55%. Comparatively to other countries in the Southern African
Development Community (SADC) and the world at large, Zimbabwe has the highest inflation levels
(Bourainy, Salah, EI-Sherif, 2021). As a priori, a negative relationship is expected between PPP

investments and the level of inflation in Zimbabwe.

During the first decade post-independence, Zimbabwe was a net exporter of manufactured goods and
services. The trend has since reversed and the country has become a net importer of both goods and
services. The ratio of international reserves to imports expressed in month of imports is on average
1.02 and the standard deviation is 0.73 with a minimum and maximum of 0 and 3.25 respectively.
The descriptive analysis reinforces the view by Kavila and Roux (2016) that most of the of import

cover in Zimbabwe, is on average, very low relative to South Africa that averages 4.9.

The size of the market is proxied by the size of the population (PP). On average, PP over the sample
period is 12.9 million and the standard deviation is 1.09 million. Maximum and minimum population
size is 14.9 million and 11.6 million respectively. The descriptive statistics shows that international
capital flows (FDI and ODA) into Zimbabwe over the period under analysis was significantly low.
The mean of FDI was USD224.8 million and the standard deviation is 1.41. The minimum FDI was
USD3.8 million and the maximum is USD774.6 million. Makoni (2016) attributed low inflows into
African countries to the under-developed state of capital markets. The Zimbabwe stock exchange,
despite being one of the long established exchange on the continent has a very narrow investment
product offering, a feature that curtail international investment inflow. On the other hand, Mahuni
and Bonga (2017) observed that fiscal and monetary policy inconsistence as well as Zimbabwe’s
rating on the World Bank easy of doing business largely explains the low levels of FDI in Zimbabwe.
ODA averages USD566.79 million and the standard deviation USD299.203 with a minimum of
USD160 million and maximum inflows of USD1 billion. Due to international isolation and weak
credit standing, Zimbabwe has failed to attract significant amounts of concessionary and non-

concessionary development assistance.
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With respect to financial development variables, stock market capitalisation as a percentage of GDP
(SMC) averages 74.68% and the standard deviation is 82.68%. SMC is a measure of two important
financial development aspects of equity market size and depth (Makoni, 2016). Essentially, SMC is
an evaluation of the size of the stock market in relation to the economy. In an economic system, the
size and depth of the stock market has a significant bearing on how savings are allocated. Scholars
such as Cerra, Cuevas, Goes, Karpowicz, Matheson, Samake and Vtyurina (2017) upon investigating
the determinants of infrastructure financing in India have established that domestic finance of

infrastructure is depended on domestic financial depth.

Yet another financial development variable underpinning this study is the ratio of credit channeled to
the private sector as a percentage of GDP (DBC). According to ZEPARU (2013), over and above
being a financial development indicator, DBC also gives an indication of adequacy of credit relative
to demand. DBC averages 23.09% with a variance of 17.30% in Zimbabwe between 1997 and 2021.
Furthermore, the minimum and maximum DBC were 6.7% and 84.05%. Relative, to the more stable
economies in the SADC region such as South Africa, Namibia, Zambia and Botswana, Zimbabwe
ranks low in terms of DBC. Bank credit to bank deposit (BCD) over the sample period had an average
of 70.64% and the standard deviation was 23.36%. BCB ranges between 37.59% and 113.3%. Given
an average bank credit to deposit ratio of 70.64%, according to RBZ (2020), it implies that there is
scope for banks to enhance the financial intermediation role in Zimbabwe. Furthermore, RBZ (2020)
states that financial intermediation in Zimbabwe is being enhance by the improvement in asset quality
in the banking sector. On the other hand, non-performing loans averages 11.77%. The standard

deviation is 8.52% whilst the maximum and minimum values is 0.31% and 30%.

Institutional quality in this study is measured through six dimensions namely control of corruption
(CC), regulatory quality (RQ), rule of law (RL), voice and accountability (VA), political stability
(PS) and government effectiveness (GE). The descriptive statistics indicates that Zimbabwe ranks
very low on the six institutional variables comparatively to South Africa. On average, Zimbabwe’s
ranking is 10.58% on the control of both petty and grand forms of corruption. The standard deviation
on CC 10.20% and the highest score achieved over the sample period was 42.21%. South Africa, on
average ranks 56% on the control of corruption index in 2021 (World Bank databank, 2021). With
regard to regulatory quality (RQ), much like CC, the country’s ranking on the index is very low. RQ
ranking averaged 5.62% with a standard deviation of 6.23%. The maximum ranking achieved
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between 1997 and 2021 is 23.3%. The rule of law (RL) has an average ranking of 6.60% and a
standard deviation of 7.69%. On the other hand, the best ranking achieved over the period under
consideration was 29.50%. A good record on voice and accountability indicator is a pointer to a more
transparent governing system that has capacity to attract infrastructure investments given that private
sector organisations can reasonably predict the policy actions of the government (Fleta-Asin and
Munoz, 2020). With regard to VA, on average, between 1997 and 2021, the percentile ranking for
Zimbabwe was 13.18%. The index ranged between 5.29% and 28.23% which implies that VA is low
in Zimbabwe. In the same light, percentile ranking on political stability ranges between 10.58% and
26.6%. The political environment in Zimbabwe has largely been volatile in the recent past hence the
low scores the country exhibits (Mhlanga and Ndlovu, 2021). Pertaining to government effectiveness
(GE) the average percentile ranking is 14.12% with a minimum and maximum of 2.87% and 44.45%
respectively. Best ranking for GE is 44.45%. The descriptive statistics presented further compound
the widely acknowledged fact that institutional quality in Zimbabwe is not satisfactory (Chen and
Jiang, 2021).

5.3.1 Correlation analysis
The pairwise correlation matrix of the regression variables is presented under figure 10. Notably, high

degrees of correlation exist, mostly between governance variables extracted from the World Bank
governance indicators database. For instance, the correlation coefficient between the control of
corruption (CC) and regulatory quality (RQ), rule of law (RL), voice and accountability (VA) and
government effectiveness (GE) is 0.9767, 0.9615, 0.8798 and 0.9645 respectively. Similarly, the
correlation coefficient between RQ, VA and GE is 0.9745, 0.9005 and 0.9378 respectively. RL and
VA have a correlation coefficient of 0.9369. In the same light, the correlation coefficient between
GE and RL is 0.9264 with 0.8274 being the magnitude of correlation between VA and GE. Highly
correlated variables give rise to multicollinearity in regression analysis (Brooks, 2008). In order to
manage multicollinearity and the loss of explanatory power, following Jensen and Blanc-Brude
(2005), Jensen and Blanc-Brude (2006), institutional variables will be examined separately. This
approach is advantageous in that fundamental relationships between financing of water and sanitation
PPPs and institutions can be robustly investigated given that different measures are used. Other that
the observed high correlation between governance variables, Figure 10 shows that population (PP) is

highly correlated with gross domestic product per capita (GDPP) with a correlation coefficient of
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0.8137. The strong association between the PP and GDPP can be justified on the ground that GDPP
is a function of the size of the population according to the World Bank’s data bank. On the other
hand, international capital flows: official development assistance (ODA) and foreign direct
investment (FDI) are highly correlated with a correlation factor of 0.8276. Even though the remainder
of the variable combinations have correlation coefficient factors below 0.8, a more formal test, the
variance inflation factor (VIF) is applied to assess the extent of multicollinearity between the
variables (Kim, 2019).

NPPP  [logPPPUSD | logGDPP | IRIMP | loglFN | logPP | logFDI | logODA | SMC | DBC | BCD | NPL cC RQ RL VA
NPPP 1.0000
logPPPUSD | 0.7990 | 1,000
logcDPP | 0.2235 | 03391 | 10000
IRIMP 00027 | 03182 | -0.1580 | 1.0000
logIFN -0.0604 | -0.2226 | -0.6477 | 0.0327 | 1.0000
logPP 0.3439 | 05527 | 08137 | -0.5103 | -0.3697 | 1.0000
logFDI 0.1686 | 02619 | 07290 | -0.1803 | -0.5064 | 0.6845 | 1.0000
logODA 02101 | 04321 | 06569 | -0.3530 | -0.3477 | 0.8202 | 08276 | 10000
MC 01847 | 00712 | 04168 | -0.0197 | 02525 | 03997 | 06572 | -0.6024 | 1.0000
DBC 03330 | 03677 | -0.3944 | -0.0203 | 02825 | 04997 | 05171 | -0.55%5 | 0.7732 | 1.0000
BCD 00678 | -0.1369 | 00754 | 049%1 | -0.3398 | 04181 | -0.0375 | -0.3306 | -0.1304 | 00939 | 10000
NPL -0.3810 | 043710 | -0.3620 | 0.1068 | 0.06% | -0.5656 | -0.6912 | -0.7423 | 06302 | 04840 | 03117 | 10000
cC 0.0465 | 00577 | -0.0503 | 05497 | -0.0460 | -0.3411 | 00052 | -0.3910 | -0.1604 | -0.0367 | 05120 | -0.0701 | 1.0000
RQ 00242 | 01099 | 00120 | 04791 | -0.0476 | 02514 | 01189 | -0.2738 | -0.2544 | -0.07% | 05060 | -0.1980 | 0.9767 | 10000
RL 00058 | -0.07%2 | 01508 | 04077 | -0.0775 | -0.1450 | 02218 | -0.2060 | -0.2877 | -0.1202 | 05141 | -0.2130 | 0.9615 | 09745 | 1.0000
VA 01020 | 00875 | 0337 | 03422 | -0.2658 | 00880 | 02684 | -0.0857 | -0.298 | -0.718 | 04198 | -0.2807 | 08798 | 0.9005 | 0.9369 | 1.0000
PS 01035 | 00297 | 05721 | 01019 | -0.6560 | 02087 | 0.5097 | 03139 | -0.3453 | -0.1332 | 04800 | -0.1811 | 0.2403 | 0.2481 | 03520 | 0341
CE 0.1546 | 02616 | -0.0767 | 05142 | -0.0707 | 04393 | 0.0834 | -0.5157 | -0.0244 | 01340 | 06362 | 01270 | 0.9645 | 09378 | 0924 | 08274

Figure 11: Correlation matrix of the dependent and the explanatory variables

5.4 Multicollinearity test
The results of the multicollinearity test using VIF are presented in table 19. Two explanatory

variables, namely the size of the population (PP) and official development (ODA) had variance
inflation factors of 31.27 and 17.69, respectively. As stated in the preceding chapter, and in line with
Chikaza and Simatele (2021), variables with a VIF factor of 10 or less are retained for further analysis

in order to manage the undesirable consequences of multicollinearity in regression analysis.
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Table 19: Variance Inflation Factor Analysis

Multicollinearity Diagnostic Test

Variable Acronym VIF
Stock market capitalisation to GDP SMC 5,43
Foreign direct investment logFDI 4,9

Non-performing loans NPL 3,68
Domestic bank credit to GDP DBC 3,32
Bank credit to bank deposits BCD 3,15
Gross domestic product per capita logGDPP 2,82
Political stability PS 2,12
Inflation loglFN 2,4

Government effectiveness GE 2,01
Regulatory quality RQ 1,98
Control of corruption cC 1,86
Rule of law RL 1,85
Voice and accountability VA 1,84
International reserves to imports IRIMP 1,76
Mean VIF 2,837

Multicollinearity inflates the variance of the regression coefficients which consequentially increase
the standard errors of the regression (Kim, 2019). Inflated coefficient variances have the effect of
widening the 95% confidence interval. Over and above, multicollinearity reduces the t-stastistic
which ultimately leads to insignificant regression coefficients. Together, the wide confidence interval
and insignificant regression coefficient erodes the reliability of the regression model (Brooks, 2008,
Kim, 2019, Chikaza and Simatele, 2021).

5.5 Unit root test

The ADF unit root test was applied on the series. This is in view of the fact that most series in finance
and economics are generally non-stationary (Brooks, 2008). Non-stationary series give rise to the
undesirable consequence of spuriousness in regression analysis. As can be assed in table 20, the series
are stationary in first difference and the significance level at which stationary is established varies

between series. In order to reduce variability in the regression variables of PPPUSD, GDPP, IFN and
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FDI, a log transformation is applied prior to unit root testing (IMF, 2006; Sharma, 2011; Kumar,

2019). The natural logarithm of the investment value of PPP investment (AlogPPPUSD), the ratio of

international reserves to imports (AIRIMP), inflation (AloglFN), credit provided to private sector by
domestic financial institutions (ADBC), bank credit to bank deposits (ABCD), AFDX the PCA

developed financial development index, GIX PCA developed governance index, regulatory quality

(ARQ), rule of law (ARL) and political stability (APS) are highly stationary at 1% level of significance

whilst gross domestic product per capita (AlogGDPP), foreign direct investment (AlogFDI), stock

market capitalisation (ASMC), the level of non-performing loans (ANPL) control of corruption

ACC), voice and accountability (AVA) and government effectiveness (AGE) at 5% level of
( y g

significance. This finding is consistent with econometrics literature that posits that upon differencing,

statistical series will exhibit a mean reverting characteristic (Brooks, 2008).

Table 20: ADF unit test results

Variable ADFE Statistic Cntl&%}o\)’alue Crltl(cszil;o\)/alue Crlt(llcgtl)/(\)/)alue
AlogPPPUSD -6.207*** -4.380 -3.600 -3.240
AlogGDPP -2.796** -2.528 -1.725 -1.325
AIRIMP -6.362*** -4.380 -3.600 -3.240
AlogIFN -3.673*** -2.528 -1.725 -1.325
AlogFDI -4.163** -4.380 -3.600 -3.240
ASMC -4.338** -4.380 -3.600 -3.240
ADBC -5.529*** -4.380 -3.600 -3.240
ABCD -4.616*** -4.380 -3.600 -3.240
ANPL -2.320** -2.528 -1.725 -1.325
AFDX -5.529*** -4.380 -3.600 -3.240
AGIX -4.891*** -4.380 -3.600 -3.240
ACC -1.728** -2.528 -1.725 -1.325
ARQ -4.348*** -4.380 -3.600 -3.240
ARL -5.807*** -4.380 -3.600 -3.240
AVA -1.834** -2.528 -1.725 -1.325
APS -3.219%** -2.528 -1.725 -1.325
AGE -4.891** -4.380 -3.600 -3.240

Note: 4 denotes the first difference operator and test are conducted at first difference. ***; **; * indicate that

the null hypothesis of unit root tests is rejected at 1%, 5% and 10%, respectively.
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Furthermore, it was observed that applying the difference operator, in some cases generated negative
values in the series. Count regression models are anchored on the premise of non-negativity of the
dependent variable (Coxe et al., 2009). For that reason, differenced series are used with the Tobit
model rather than count data models. However, to control for undesirable feature of data variability
and heteroskedasticity, as in Brooks (2008), and Tinkelman and Neely (2011), natural logarithm
transformation of economic series, as well as robust standard errors in regression, will be used in the

study.

5.6 Econometric estimations
Having described the data and derived conclusions from unit root analysis, econometric tests are

performed to establish the financing determinants of PPP water and sanitation projects in Zimbabwe.
The first set of models to be estimated are specified under equation 17, a count data model and
equation 18 a censored regression model.
NPPP; = ag+ a;logGDPP;;_1 + a,IRIMP;;_1 + aslogINF;_q + aslogFDI;;
+ asSMCi + agDBCyy + a7BCD; + agNPL; + ;¢

AlogPPPUSD;;
= Qyp + alﬂlogGDPPit_l + azlelMPit_l + a3AlogINFit_1
+ a,AlogFDI; + asASMCy + agADBC; + a;ABCD; + agANPL; + &;

Where:

o NPPP;;:: The count of water and sanitation PPPs that reached financial closure.

. AlogPPPUSD;,: First difference of the logarithm of PPP investment value in USD.

o logGDPP;;_,: Natural logarithm of the one period lag of the GDP per capita.

o AlogGDPP;,_: First difference of the logarithm of the one period lag of GDP per capita.

. IRIMP;;_,: One period lag of the international reserves to imports ratio (month of imports).
. AIRIMP;;_4: First difference of the one period lag of the international reserves to imports ratio.
. logINF;;_4: Natural logarithm of one period lag of the level of inflation.

. AlogINF;;_4: First difference of the logarithm of the one period lag of the level of inflation
° logFDI;,: Natural logarithm of the inflow of foreign direct investment

. AlogF DIy, First difference of the logarithm of the inflow of foreign direct investment
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° SMC;;: Stock market capitalisation to GDP

° ASMC;;: First difference of the stock market capitalisation to GDP

° DBC;;: Domestic bank credit to the private sector

o ADBCy,: First difference of the domestic bank credit to the private sector
o BCD;;: Bank credit to bank deposits ratio

o ABCDy,: The first difference of the bank credit to bank deposits ratio

. NPL;;: Non-performing loans

° ANPL;,: First difference of the non-performing loans

o &;¢- 1 the error term.

Negative binomial regression Number of obs = 25

LR chi2 (8) = 14.85

Dispersion = mean Prob > chi?2 = 0.0622

Log likelihood = -32.733043 Pseudo R2 0.1849

NPPP Coef. Std. Err. z P>|z| [95% Conf. Interval]

logGDPP 2.848219 1.716022 1.66 0.097 -.515122 6.211559

IRIMP -.4035306 .3142058 -1.28 0.199 -1.019363 .2123014

logIFN .0590487 .2384536 0.25 0.804 -.4083119 .5264092

logFDI -1.834844 .9340177 -1.96 0.049 -3.665486 -.0042033

SMC .0066731 .0049128 1.36 0.174 -.0029558 .016302

DBC -.0626803 .0291835 -2.15 0.032 -.1198789 -.0054818

BCD .0382261 .0147799 2.59 0.010 .0092581 .0671941

NPL -.1615062 .0603213 -2.68 0.007 -.2797337 -.0432787

_cons 6.86381 6.084214 1.13 0.259 -5.061031 18.78865

/lnalpha -14.71999 1666.907 -3281.799 3252.359
alpha 4.05e-07 .0006747 0

LR test of alpha=0: chibar2(01l) = 0.0e+00 Prob >= chibar2 = 0.500

Figure 12: Negative binomial regression estimate

Despite the mean variance equality failing to hold with regard to the count of water and sanitation
PPPs signed in Zimbabwe (under table 18 the mean is 1.36 and the variance is 1.55), it is imperative
to apply a more formal econometric tests to confirm whether indeed the count of PPP models signed
is over or under dispersed a condition upon which the suitability of either Poisson regression
framework or the Negative binomial analysis can be established. As can be observed under figure 11,
the LR test for HO: alpha=0 for the over dispersion parameter is highly insignificant and we fail to

reject the null hypothesis and conclude that there is insignificant evidence to confirm the prevalence
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of over-dispersion in the data set. The negative binomial regression model reduces to the binomial

regression model if the value of alpha=0 (Long and Freese, 2001). Therefore, further econometric

analysis is based on Poisson regression and the Tobit regression models. As earlier stated, the Tobit

models are estimated in first difference and the Poisson regression model in levels in order to satisfy

the non-negativity condition (Long and Freese, 2001; Coxe et al., 2009).

Table 21: Poisson and Tobit regression estimates-basic model

Poisson Poisson Tobit Tobit marginal
Regression variables regression Incident rate regression effects
model ratios model
logGDPP 2,8483*** 17.25787 *** | -4.020718 -2.033518*
(1,0390) (17.93098) (2.763564) (1.192715)
IRIMP -.4035365 .6679537 -.0358827 -.018148
(.4525809) (.3023031) (.2334959) (0.120052)
LoglFN .0590508 1.060829 -.0727827 -.0368106
(.2003555) (.212543) (.2027581) (0.103967)
logFDI -1.83487** .1596342** - 7739414*** | -.3914286***
(.7509262) (.1198735) (.2620382) (0.135133)
SMC .0066733 1.006696 .0165676*** .0083792***
(.0041486) (.0041763) (.0028695) (0.001809)
DBC -.0626819** .9392422** -.0397237*** | -.0200907***
(.0290025) (.0272403) (.0103871) (0.006663)
BCD .0382268*** 1.038967*** .0463721*** 0234531 ***
(.0091161) (.0094714) (.0126305) (0.007396)
NPL -.1615087*** | .8508591*** -.1357609*** | -.0686624***
(.0587427) (.0499817) (.0344024) (0.015821)
Constant 6.863879 957.0723 1521741
(4.81075) (4604.235) (.1569914)
Number of obs 25 25 25
Wald chi2 57.73 57.73 -
F( 8 17) - - 13,77
Prob > chi2 0.0000 0.0000 -
Prob > F - - 0,0000
Pseudo R2 0,2359 0.2359 0.2543
Log pseudolikelihood -32.733042 -32.733042 -31.974388

Note *** **and * represents 1%, 5% and 10% level of significance, respectively
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Financial forecasts of water and sanitation PPP projects is depended on macroeconomic projections.
When the macroeconomic environment is predictable and stable, investors can make reasonably
accurate project assessment of would be project cash flows. It is on this reasoning that countries
characterised by stable indicators become attractive destination to private investment. In this study,
the effect of macroeconomic indicators such as the GDP per capita, inflation and the ratio of
international reserves to imports on PPP investment was empirically examined. The results are
presented under table 21. To begin with, GDP per capita, an aggregate measure of the economy’s
total production normalised by population is significant in influencing PPP finance in Zimbabwe. The
Poisson model is more consistent with prior expectations of a positive relationship between PPP
investments and GDP per capita. In fact, Jensen and Blanc-Brude (2006), Sharma (2011) in their
respective studies reported positive and significant coefficients on the influence of GDP per capita
on counts and investments values in infrastructure PPPs respectively. A survey of international
experts carried out by Osei-Kyei and Chan (2015) confirmed a positive relationship between
favourable macroeconomic variables and private investment infrastructure PPPs in developing
countries. High GDP per capita is an indicator of an affluent market with ample investment
opportunities and the opposite holds true (Bodie et al, 2013). Pen et al., (2020) using Poison and
Tobit analysis, reported a positive relationship between the level of GDP and PPP investments in
China. However, in this study, the later reports a weakly significant negative relationship.

The ratio of international reserves to imports (IRIMP) is not a significant financing determinant of
water and sanitation PPPs in Zimbabwe. The finding is contrary to Sharma (2011) and Nakatani
(2017) who concluded this variable to be important determinant of PPP infrastructure investments in
developing countries on the grounds that countries with low import cover are susceptible to currency
crashes which consequentially dissuade investments through PPPs. According to Kavila and Roux
(2016), instability of the domestic currency in Zimbabwe is attributed to low import cover. This
researcher’s expectation that IRIMP would significantly influence water and sanitation PPP finance

is thus not empirically supported by data.

With respect to inflation, the study provides evidence of insignificant negative relationship between
inflation and financing of water and sanitation PPPs in Zimbabwe. Chan, Lam, Wen, Ameyaw, Shou,
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Qing, Wang, and Ke (2016), asserted that macroeconomic stability is largely a function of inflation
level and as such, stable rate of inflation explains the closure of more PPPs in the water sector in
China. The posited inverse relationship between inflation and number of water and sanitation PPPs
is justified on the grounds that high levels of inflation may increase factor input costs which result in
high project operational costs (Chan et al., 2016). Carpintero and Petersen (2016), Tshehla and
Mukudu (2020) further noted that high levels of inflation has an erosive effect on return on PPP
investment and affects the cost of money through the interest rate channel. In our study, despite highly
volatile inflation dynamics over the sample period, the impact of inflation on the financing of water

and sanitation PPPs in Zimbabwe is insignificant.

The impact of international capital flows on PPP financing is investigated in this study. Having
excluded the ODA due to multicollinearity and foreign portfolio inflows due to their transitory nature,
only FDI is tested in order to establish the impact on water and sanitation financing in Zimbabwe. It
is observed that, in both models (Poisson and Tobit) FDI negatively and significantly relate to PPP
financing at 5% and 1% level of significance respectively. Chikaza and Simatele (2021) however
reported that FDI positively influences PPPs in developing countries. The difference between the
findings can be explained by the fact that Chikaza and Simatele (2021) undertook a multi-country
study that does not disaggregate between infrastructure sectors. Besides, the sample periods for the
studies are different. The current study is narrowed to a single country and specifically investigate
financing of water infrastructure. The negative relationship between FDI and water infrastructure
finance in Zimbabwe implies that private sector involvement is valued in Zimbabwe subject to
dwindling international capital flows. With abundant international inflows, government would
approve limited number of PPPs. Only when there is pressure on public finance does the government
of Zimbabwe seek to attract private investors to finance water and sanitation infrastructure (Maposa
and Munanga, 2021).

The Tobit model estimations emphasise the importance of the level of stock market development in
determining financing of water and sanitation PPPs in Zimbabwe. The ratio of stock market
capitalisation to gross domestic product is significant at 1% level of significance and depicts a positive
relationship with water infrastructure financing. This finding aligns with earlier studies such as that

of Ba et al., (2010). In the study, a positive and significant relationship was established between the
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level of capital market development and infrastructure financing. The World Bank (2011) noted that,
in Africa, stock markets often fail to consistently finance PPPs due to weak market sophistication and
shallow financial services offering. Nonetheless, the Zimbabwe Stock Exchange (ZSE) has a long
functional history having been established in 1896. Strategies have been implemented over the years
to enhance the financing potential of the market. In 1993, the market was opened up to international
investments (Nyangara, Ndlovu, and Tyavambiza, 2014; Sunde and Zivanemoyo, 2008). In 2015,
the ZSE migrated from the open-outcry manual based trading system to one that is automated and
live online with a settlement period of T+3 to enhance efficiency and transparency (Musimwa and
Kaseke, 2016; Bonga, 2019). This aligned the ZSE with other exchanges in the SADC region, and
the world at large, with automated clearing and settlement procedures. The competitiveness of the
ZSE improved significantly following automation. Overall, trading costs dropped to 4.136% from a
pre-automation level of 4.188% (Hunguru, Sibanda, and Tadu, 2020).

The evolution of water market has necessitated the development of water-oriented ETFs (Tularam,
Reza and Elliot, 2016). Given this realisation, ZSE seeks to boost the basket of exchange offering,
diversifying into exchange traded funds (ETFS) from solely concentrating with the traditional equity
model. Though in its early phase, the Old Mutual ZSE Top Ten ETF is trading on the ZSE (ZSE,
2021). This followed the promulgation and subsequent gazetting by the Minister of Finance (MoF)
of statutory instrument (SI) 240 of 2019 that permits registration with the SEC of diverse collective
investment schemes. In the same vain, the publication of the general notice 469 of 2020 in the
government gazette paved the basis for the listing of Exchange Traded Funds (ETFs) of the Zimbabwe
Stock Exchange (ASEA, 2019). Diverse exchange offering will enhance capital mobilization for

infrastructure financing.

With regard to bank market development, the ratio of bank credit to bank deposits (BCD) significantly
and positively influences water and sanitation PPP financing in Zimbabwe. The evidence is consistent
with Kamu (2016) who investigated the role of commercial banks in financing PPPs in Kenya. The
study concluded that, through the credit channel, banks contribute positively to PPP financing and
development. Similarly, Rao (2018), presented evidence to the fact that in Asia, banks with either a
solid capital base of highly liquid asset are more willing to lend towards project finance-based PPPs.
However, bank lending to PPP projects is dependent on key credit factors such as the complexity of
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credit assessment (Lasa, Ahmad and Takim, 2019).

According to Makoni (2016), high levels of domestic credit into economic sectors indicates that the
financial system has abundance of capital and its being effectively intermediated. Currently, the
architecture of the financial services sector in Zimbabwe is structured to comprise of nineteen
operating banking institutions (19), thirteen (13) of which are commercial banks, five (5) are building
societies, one (1) savings bank, two (2) development financial institutions, six (6) deposit taking
micro-finance institutions and two hundred and four (204) credit only microfinance institutions
(Maune, Matanda and Mundonde, 2020). The Reserve Bank of Zimbabwe reported that the financial
system irrespective of the numerous economic challenges is characterised by a solid asset base that
can be intermediated for infrastructure development (RBZ, 2020). On the other hand, contrary to
priory expectations, the ratio of domestic bank credit to private sector as percentage of gross domestic
product (DBC) has negative and insignificant parameter. It was this researcher’s expectation that the
relationship between DBC and financing of water and sanitation PPPs is positive given that banks
loans are a key source of debt finance during early contraction phase in PPP deals (Ba et al., 2017;
Rao, 2020).

Non-performing loans (NPL) have a significant and negative causative relationship with financing of
water and sanitation PPPs in Zimbabwe. The finding supports the proposition that non-performing
assets curtails financial institutions lending potential whilst high asset quality enhances the propensity
to lend towards project finance deals. An investigation by Rao (2018), on factors that influence banks’
lending behaviour on infrastructure project finance in Asia reported findings similar to ours. Bank
balance sheet items were reported to have a highly significant and negative relationship with
financing of infrastructure investments. The study concluded that quality of bank assets is a key driver
of project finance deals. In Zimbabwe, the RBZ (2020) stated that since 2015, non-performing loans
to total loans ratio have been improving. A combination of factors explain this trend: first of which
being the effectiveness of debt recovery efforts to date; and secondly the effective adoption of

domestic credit referencing infrastructure by most banks in Zimbabwe (RBZ, 2020).

Having analysed macroeconomic variables, international capital flows and financial market

development variables, the next set of models focus on examining the impact of governance and
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institutional variables on financing of water and sanitation PPPs in Zimbabwe. As stated earlier, due
to high correlation and the likelihood of losing explanatory power because of multicollinearity,
institutional variables will be examined separately (Jensen and Blanc-Brude, 2005; Jensen and Blanc-
Brude, 2006). Firstly, models 19 (Poisson model) and 20 (Tobit regression model) are estimated to
evaluate the impact control of corruption has on financing water and sanitation PPPs in Zimbabwe.
Table 22 summarises the results.

NPPP;; = ay+ a;logGDPP;;_1 + a,IRIMP;;_1 + azlogINF;;_1 + aslogFDI;;

+ CC5SMCit + CC6DBCl't + CZ7BCDit + a8NPLit + CCit + &t (19)

AlogPPPUSD;;
= a9+ a;4logGDPP;;_1 + a,AIRIMP;;_1 + azAlogINF;,_4
+ azAlogFDI; + asASMCy + agADBC; + a;ABCD; + agANPL;,
+ ACCy + &3

Where:

o NPPP;: The count of water and sanitation PPPs that reached financial closure.

o AlogPPPUSD;,: First difference of the logarithm of PPP investment value in USD.

° logGDPP;;_,: Natural logarithm of the one period lag of the GDP per capita.

° AlogGDPP;;_: First difference of the logarithm of the one period lag of GDP per capita.

o IRIMP;;_,: One period lag of the international reserves to imports ratio.

o AIRIMP;;_4: First difference of the one period lag of the international reserves to imports ratio.
. logINF;;_4: Natural logarithm of one period lag of the level of inflation.

° AlogINF;,_4: First difference of the logarithm of the one period lag of the level of inflation
. logFDI;;: Natural logarithm of the inflow of foreign direct investment

. AlogF DIy, First difference of the logarithm of the inflow of foreign direct investment

. SMC;;: Stock market capitalisation to GDP

. ASMC;,: First difference of the stock market capitalisation to GDP

o DBC;;: Domestic bank credit to the private sector

o ADBC;,: First difference of the domestic bank credit to the private sector

o BCD;;: Bank credit to bank deposits ratio

o ABCDy,: The first difference of the bank credit to bank deposits ratio
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° NPL;;: Non-performing loans

° ANPL;,: First difference of the non-performing loans
° CC;;: Control of corruption

. ACC;, Fist difference of the control of corruption

. &;¢- 1S the error term.

Table 22: Poisson and Tobit regression estimates-control of corruption

Regression variables Poisson Poison Incident | Tobit regression | Marginal effects
regression model | rate ratios model at mean

logGDPP 3.607852*** 36.88674*** -4.630676 -2.340974*
(1.37127) (50.58167) (2.776045) (-1.86)

IRIMP -.4483693 .6386688 -.0086105 -.0043529
(.5173058) (.330387) (.2225884) (-0.04)

LogIFN 1138681 1.120604 -.0527114 -.0266475
(.2004261) (.2245983) (.2114116) (-0.25)

logFDlI -2.332747** .0970288** -.7710285** -.3897828***
(.9493953) (.0921187) (.2801715) (-2.72)

SMC .0088892* 1.008929* .017258*** .0087245***
(.0044691) (.004509) .0034653) (3.79)

DBC -.0851681*** .9183579*** -.0376783*** -.0190477***
(.0288294) (.0264757) (.0092875) (-3.27)

BCD .0640959*** 1.066195*** 0472749*** .0238992***
(.0166455) (.0177473) (.0130766) (3.08)

NPL -.2174783*** .8045451*** -.1222683** -.061811***
(.0775065) (.0623575) (.0473062) (-3.07)

CcC -.0532068* .9481839* .0353438 0178676
(.027366) (.025948) (.0687914) (0.50)

Constant 8.177567 3560.182 .2200552
(5.120566) (18230.15) (.2347197)

Number of observations 25 25

Wald chi2 63,2100 -

F( 8 17) - 12,4700

Prob > chi2 0,0000 -

Prob > F - 0,0000

Pseudo R2 0,2807 0,2572

Log pseudolikelihood -30.813591 -31.852903

Note ***  ** and * represents 1%, 5% and 10% level of significance respectively.
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Empirical evidence is provided under table 22 that control of corruption influence at 10% level of
significance financing of water and sanitation PPPs in Zimbabwe. This finding is consistent with
earlier research that have reported corruption as a critical variable determining PPP infrastructure
investments. For example, an investigation of corruption practices in South African construction
industry by Bowen, Edwards and Cartell (2012) concluded that tender rigging, conflict of interest
“fronting” and “kickbacks” are the most widespread corruption tendencies in South Africa. Dithebe
Aigbavboa, Thwala and Oke (2019) further argue that water infrastructure projects are by nature
complicated and they involve a large constituent of stakeholders ranging from engineers, financiers
and government officials. For this reason, in developing countries, accountability and transparency is

compromised and hence corruption tendencies emerge.

In Zimbabwe, corruption, as indicated by Choruma (2017), has reached unprecedented levels. Based
on a survey conducted by Nyoni (2017), the most prevalent corruption practices include bribery
embezzlement and fraud. Nepotism, extortion, and other forms of corruption accounts for 14%, 10%
and 4% of the corruption pie in Zimbabwe (Nyoni, 2017). The bureaucratic nature of Zimbabwe’s
public sector further explains the high levels of bribery in Zimbabwe. Mrebwi et al. (2018) averred
that the adoption and execution of PPP infrastructure investments is being strained by the high
prevalence of corruption in Zimbabwe. In fact, Zimbabwe is amongst the top 25 most corrupt
countries in the world and its ranking on the world corruption perception index is 157 out of 180
countries (Transparency International, 2020). Consequentially, PPP infrastructure projects get
jeopardised in corrupt environments due to the fact that, corruption results in unjustifiably high
project costs, delayed project implementation, embezzlement of funds and substandard project
outcomes. In the same light, the UN (2021) reiterated that corruption remains a major challenge for
companies operating in Zimbabwe. This is despite the country’s elaborate institutional infrastructure
designed to combat corruption. The Auditor General’s office, National Prosecuting Authority (NPA),
the Financial Intelligence Unit (FIU) among other institutions are mandated with fighting corruption
in Zimbabwe. The difference between Choruma (2017), Nyoni (2017), Mrebwi et al. (2018), the UN
(2021) and the current study can be explained by methodological variances between studies. The
current study uses econometric procedures to analyse research data, whilst the other studies are

mainly qualitative surveys.
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Regulatory quality

To evaluate the influence of regulatory quality on financing of water and sanitation PPPs in

Zimbabwe, models 21 and 22 are estimated and the results are presented in table 23.

NPPP;; = ay+ a;logGDPP;_1 + a,IRIMP;;_1 + azlogINF;;_1 + aslogFDI;;
+ a5SMCit + a6DBCl-t + CZ7BCDit + QSNPLit + RQit + Eit

AlogPPPUSD;;
= ay + a,;4logGDPP;;_1 + a,AIRIMP;;_1 + a3zAlogINF;._4
+ ayudlogFDl; + asASMCy + agADBCi + a;ABCD; + agANPL;,
+ ARQ;; + &it

Where:

o NPPP;: The count of water and sanitation PPPs that reached financial closure.

. AlogPPPUSD;;: First difference of the logarithm of PPP investment value in USD.

° logGDPP;;_4: Natural logarithm of the one period lag of the GDP per capita.

° AlogGDPP;;_: First difference of the logarithm of the one period lag of GDP per capita.

° IRIMP;;_: One period lag of the international reserves to imports ratio.

° AIRIMP;;_4: First difference of the one period lag of the international reserves to imports ratio.
° logINF;;_4: Natural logarithm of one period lag of the level of inflation.

. AlogINF;;_4: First difference of the logarithm of the one period lag of the level of inflation
° logFDI;;: Natural logarithm of the inflow of foreign direct investment

. AlogF DIy, First difference of the logarithm of the inflow of foreign direct investment

. SMC;;: Stock market capitalisation to GDP

. ASMC;,: First difference of the stock market capitalisation to GDP

. DBC;;: Domestic bank credit to the private sector

. ADBC;;: First difference of the domestic bank credit to the private sector

o BCD;;: Bank credit to bank deposits ratio

o ABCDy,: The first difference of the bank credit to bank deposits ratio

. NPL;;: Non-performing loans

(21)
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° ANPL;,: First difference of the non-performing loans

° RQ;;: regulatory quality
° ARQ;; Fist difference of the regulatory quality
. &;¢- 1S the error term.

Table 23: Poisson and Tobit regression estimates-regulatory quality

Regression variables Poisson Poison Incident | Tobit Marginal
regression rate ratios regression effects at mean
model model

logGDPP 3.796327** 44.53732** -1.925271 -.976525
(1.257304) (55.99694) (3.254919) (1.573984)

IRIMP -.5384181 5836708 -.2500864 -.1268474
(.5262466) (.3071548) (.2992587) (.1626309)

LoglFN .2050208 1.227551 -.1217044 -.0617302
(.1973242) (.2422255) (.2156779) (.1109946)

logFDI -2.329031*** | .0973901*** - 771877 -.3915071
(.8557735) (.0833438) (.2309925) (.1227843)

SMC .0103787** 1.010433** .0141159 .0071598
(.0041472) (.0041905) (.0038945) (.0021463)

DBC -.100042*** .9047995*** -.0411085 -.0208508
(.027651) (.0250186) (.0102016) (.0064235)

BCD .0752684*** 1.078173*** .0463287 .0234986
(.0179754) (.0193806) (.0116877) (.0069704)

NPL -.2370663*** | .788939*** -1777843 -.0901748
(.0741409) (.0584927) (.0499324) (.023979)

RQ -.115873 .8905883 -.1351435 -.0685467
(.0463338) (.0412643) (.098233) (.0496823)

Constant 7.226417 1375.286 .0105352
(4.772062) (6562.947) (.1905904 )

Number of observations | 25 25

Wald chi2 71,7900 -

F( 8 17) - 14,6400

Prob > chi2 0,0000 -

Prob > F - 0,0000

Pseudo R2 0,3010 0,2666

Log pseudolikelihood -29.943611 -31.449463

Note ***  ** and * represents 1%, 5% and 10% level of significance, respectively.
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As stated earlier, regulatory quality (RQ) is “the ability of the government to formulate and implement
sound policies and regulations that permit and promote private sector development”. RQ is not a
significant determinant of water and sanitation PPP infrastructure investments in Zimbabwe. This is
contra to some studies that have established the relationship as significant. For instance, according to
Percoco (2014), RQ is a critical success determinant if infrastructure development strategy anchored
on attracting private investment is to be successful. An important aspect of the RQ that has potential
to either encourage or dissuades investment in PPP infrastructure projects is the stability of the
formulated policies. Wu, House and Peri (2016) argue that water and sanitation PPPs should remain
profitable to the private investor over the duration of the contract in order to be sustainable. As such,
sustainability in PPPs can only be achieved under investment environments characterised by credible
and stable RQ. As was in Spain, changes in tax and other industrial sector specific laws negatively
impacted an otherwise profitable and sustainable infrastructure market and transformed it into one
that is un-attractive to private investors (Talavera, 2016). This view is shared by Oladapo and Molele
(2019) who concluded that, in Sub-Saharan Africa, inappropriate RQ structures is limiting private
sector financing in infrastructure. A sound regulatory framework is a pre-requisite for PPPs to
efficiently operate within the dictates of broader economic, environmental and social policy
objectives. In fact, academics and practitioners alike identify expropriation or nationalisation of
infrastructure assets as key risk factors in developing countries that is hindering the involvement of
private investors in water infrastructure PPPs (Fleta-Asin and Munoz, 2020). Uncertainties around
PPP transactions significantly diminishes if a country has good scores on RQ and RL (Fleta-Asin and
Munoz, 2020).

Rule of law

The rule of law (RL) refers to “the extent to which agents have confidence in and abide by the rules
of society, and in particular the quality of contract enforcement, property rights, the police, and the
courts, as well as the likelihood of crime and violence”. Only when RQ standards are effective can
private investors be confident of arbitration mechanics in case of commercial disputes, respect and
adherence to contract agreements as well as guaranteeing return on investment that is proportional to
risk levels. To assess the impact RL has on water and sanitation PPPs in Zimbabwe, equation 23 and
24 are estimated. Table 24 summarises the results.
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NPPP;; = ay+ a,;logGDPP;;_1 + a,IRIMP;;_1 + azlogINF;;_1 + a,logFDI;;
+ (X5SMCit + (X6DBCit + (Z7BCDit + aSNPLit + RLit + &t

AlogPPPUSD;;
= a¢ + a,;4logGDPP;;_1 + a,AIRIMP;;_1 + azAlogINF;,_4
+ a,AlogFDI; + asASMCy + agADBC; + a;ABCD; + agANPL;,
+ ARL; + €4

Where:

o NPPP;;:: The count of water and sanitation PPPs that reached financial closure.

. AlogPPPUSD;;: First difference of the logarithm of PPP investment value in USD.
. logGDPP;;_4: Natural logarithm of the one period lag of the GDP per capita.

AlogGDPP;,_: First difference of the logarithm of the one period lag of GDP per capita.

IRIMP;;_: One period lag of the international reserves to imports ratio.

AIRIMP;;_4: First difference of the one period lag of the international reserves to imports ratio.

logINF;;_;: Natural logarithm of one period lag of the level of inflation.

AlogINF;,_: First difference of the logarithm of the one period lag of the level of inflation

logFDI;;: Natural logarithm of the inflow of foreign direct investment

AlogFDl;,: First difference of the logarithm of the inflow of foreign direct investment

SMC;,: Stock market capitalisation to GDP

ASMC;: First difference of the stock market capitalisation to GDP

o DBC;;: Domestic bank credit to the private sector

ADBC;;: First difference of the domestic bank credit to the private sector

BCD;;: Bank credit to bank deposits ratio
. ABCD;;: The first difference of the bank credit to bank deposits ratio

. NPL;;: Non-performing loans

ANPL;,: First difference of the non-performing loans

RL;.: rule of law
o ARL;; Fist difference of the rule of law

. &;¢- IS the error term.
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As can be deduced from the table, the Poisson regression provide evidence that RL is a significant

finance determinant of water and sanitation PPP investments in Zimbabwe. However, the relationship

is such that that when the RL percentile ranking increases the number of contracts signed goes down.

The negative relationship between PPP financing and the RL percentile ranking can be explained

from the observation by the UNCT (2021) that the key challenge in Zimbabwe, is adhering to binding

constitutional provisions especially on the part of government. PPP concessions are usually awarded

to concessionaires without following applicable constitutional provisions. For instance, a recently

awarded USD344 million BOT contract is being challenged in the courts for having violated the

constitution. If laws were to be followed, a positive relationship between RL can be envisaged

(Ahmed, Musonda and Pretorius, 2022). Effective legal scrutiny would have disqualified a number

of water and sanitation PPP contracts awarded to date. However, this not the case in Zimbabwe.

Instead, PPP contracts continue to be corruptly awarded hence the inverse relationship between PPP

financing and institutional measures of RL.

Table 24: Poisson and Tobit regression estimates-rule of law

Regression variables Poisson Poison Incident | Tobit Marginal
regression rate ratios regression effects at mean
model model

logGDPP 4.058153*** 57.86733*** -.9371472 -.4760233
(1.501451) (86.88495) (4.394573) (2.201256)

IRIMP -.5386628 583528 -.3722229 -.1890704
(.5128234) (.2992468) (.4178829) (.2255059)

LoglFN 1217549 1.129477 -.0899258 -.0456777
(.205988) (.2326588) (.1968487) (.1006848)

logFDI -2.361411** .0942871** -.5980877* -.3037982**
(.9831594) (.0926992) (.2954067) (.1523087)

SMC .0090055* 1.009046* .0141238*** 0071742%**
(.004623) (.0046649) (.0043805) (.0023958)

DBC -.0888783*** | .914957*** -.0437536*** | -.0222246***
(.0302712) (.0276968) (.0096527) (.006648)

BCD .0687807*** 1.071201*** .0455597*** .023142***
(.0172204) (.0184466) (.0103799) (.006071)

NPL -.2286802*** | .7955829*** -1720198*** | -.0873773***
(.0777623) (.0618664) (.0482963) (.0241456)
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RQ -.0758936* .9269148* -.1200413 -.0609749
(.0340248) (.0315381) (.1137923) (.0586501)

Constant 6.962535 1056.307 -.0114093
(5.179984) (5471.656) (.2106299)

Number of observations | 25 25

Wald chi2 61,2700 -

F( 8, 17) - 15,1300

Prob > chi2 0,0000 -

Prob > F - 0,0000

Pseudo R2 0,2868 0,2719

Log pseudolikelihood -30.549509 -31.219314

Note ***  ** and * represents 1%, 5% and 10% level of significance respectively.

Voice and accountability (VA)

Wang et al., (2018) identified accountability and transparency as important determinants of financial

resource mobilization through project finance especially when contracts are awarded through

competitive bidding procedures. Following the World Bank definition of voice and accountability

(VA), the study tested the impact the VA has on water and sanitation PPP financing in Zimbabwe.

The respective models are specified in equation 25 and 26 and the results in table 25. As opposed to

Fleta-Asin and Munoz (2020) who found a positive relationship between VA and private investment

in PPP investments in developing countries, according to the current study, the relationship in

Zimbabwe is negative and significant only at 10%.

NPPP; = ag+ a;logGDPP;;_1 + a,IRIMP;;_1 + a3zlogINF;;_q + aslogFDI;;
+ aSSMCit + asDBCit + a7BCDit + agNPLit + VAit + &t

AlogPPPUSD;,

= Qy + alAlogGDPPit_l + azAIRIMPit_l + a3AlOgINFit_1

+ ayudlogFDl; + asASMCy + agADBCiy + a;ABCD; + agANPL;,

+ AVAit + Eit

Where:

(25)

(26)
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° NPPP;.: The count of water and sanitation PPPs that reached financial closure.

. AlogPPPUSD;;: First difference of the logarithm of PPP investment value in USD.

° logGDPP;;_4: Natural logarithm of the one period lag of the GDP per capita.

. AlogGDPP;,_: First difference of the logarithm of the one period lag of GDP per capita.

. IRIMP;,_4: One period lag of the international reserves to imports ratio.

. AIRIMP;;_4: First difference of the one period lag of the international reserves to imports ratio.
° logINF;;_4: Natural logarithm of one period lag of the level of inflation.

° AlogINF;,_: First difference of the logarithm of the one period lag of the level of inflation
o logFDI;.: Natural logarithm of the inflow of foreign direct investment

° AlogF DIy, First difference of the logarithm of the inflow of foreign direct investment

o SMC;,: Stock market capitalisation to GDP

o ASMC,: First difference of the stock market capitalisation to GDP

o DBC;;: Domestic bank credit to the private sector

o ADBC;,: First difference of the domestic bank credit to the private sector

o BCD;;: Bank credit to bank deposits ratio

° ABCD;;: The first difference of the bank credit to bank deposits ratio

o NPL;;: Non-performing loans

o ANPL;,: First difference of the non-performing loans

o VA, voice and accountability

o AV A, Fist difference of the voice and accountability

. &;¢- is the error term.

This observation can be explained by the fact that comparative to Europe and America, the Asia
Pacific region commands a large constituent of PPP market share in Zimbabwe due to economic
influence China exerts on Zimbabwe. Infrastructure development, both hard and soft, is a standout
pillar upon which China-Zimbabwe relationship is founded (Uwajumogu and Nwokoye, 2017). China
has funded projects across many economic and social sectors in Zimbabwe especially during the
period post 1998 when prospective investors from Western countries owing to contradicting political
views with the government of Zimbabwe scaled down investments in Zimbabwe (Vhumbunu, 2017).
Shan, Lin, Li and Zeng (2018) and Sutherland, Anderson, Bailey, Alon, Sutherland, (2020) averred
that because the Chinese have limited regard for governance indicators in their own country, Chinese

investors are sympathetic to countries with poor record on governance indicators hence the continued
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investment in water infrastructure in Zimbabwe. Chinese investors are not concerned either by weak

or non-adherence to host country governance systems including accountability (Shan et al., 2018,

Sutherland et al., 2020).

Table 25: Poisson and Tobit regression estimates-voice and accountability

Regression variables Poisson Poison Incident | Tobit Marginal
regression rate ratios regression effects at mean
model model

logGDPP 4.277621*** 72.06881*** -3.043232 -1.547222
(1.628531) (117.3663) (2.722188) (1.24566)

IRIMP -.5057037 .603081 -.0436969 -.0222161
(.5490813) (.3311405) (.2276701) (.1180481)

LogIFN 1112536 1.117678 -.156513 -.0795734
(.1872427) (.2092772) (.2456128) (.1273627)

logFDI -2.323227** .097957** -.8526522*** | -.4335003***
(.982028) (.0961965) (.2459521) (.1260349)

SMC .0084281** 1.008464** .0151363*** .0076955***
(.0042489) (.0042849) (.0037487) (.0020683)

DBC -.0829637*** | .9203846*** -.0387033*** | -.0196773***
(.0260483) (.0239745) (.0109096) (.0064931)

BCD .0587995*** 1.060563*** .0484262*** .0246206***
(.0159719) (.0169392) (.0125416) (.0074567)

NPL -.210705*** .810013 -.1654519*** | -0841181***
(.0776006) (.0628575) (.0528205) (.0253433)

VA -.0756607* .9271308* -.1061667 -.0539767
(.044936) (.0416615) (.1182036) (.0595902)

Constant 6.98863 1084.235 .094471
(5.022365) (5445.423) 172568

Number of observations | 25 25

Wald chi2 68,4300 -

F( 8 17) - 10,7700

Prob > chi2 0,0000 -

Prob > F - 0,0000

Pseudo R2 0,2730 0,2666

Log pseudolikelihood -31.14108 -31.463025

Note ***, ** and * represents 1%, 5% and 10% level of significance, respectively.
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Political stability

Zimbabwe currently ranks at 15% with regard to the likelihood of politically motivated violence and
instability. The political environment in Zimbabwe has been largely volatile since the early 2000
(Muzururu, 2016). To test if PPP investors regard the political environment as an influential

determinant of water and sanitation PPP investments, the models 26 and 27 are estimated.

NPPP;; = ayg+ a;logGDPP;_1 + a,IRIMP;;_1 + azlogINF;;_1 + aslogFDI;;
+ asSMC;; + agDBCyy + a;BCD; + agNPL; + PS;; + € (26)

AlogPPPUSD;;
= a9+ a;4logGDPP;;_1 + a,AIRIMP;;_1 + azAlogINF;,_4 (27)
+ a,AlogFDl; + asASMCy + agADBC;y + a;ABCD; + agANPL;,
+ APS; + &;¢

Where:

o NPPP;;:: The count of water and sanitation PPPs that reached financial closure.

o AlogPPPUSD;,: First difference of the logarithm of PPP investment value in USD.

. logGDPP;;_;: Natural logarithm of the one period lag of the GDP per capita.

. AlogGDPP;,_: First difference of the logarithm of the one period lag of GDP per capita.

o IRIMP;;_: One period lag of the international reserves to imports ratio.

o AIRIMP;;_4: First difference of the one period lag of the international reserves to imports ratio.
° logINF;;_;: Natural logarithm of one period lag of the level of inflation.

° AlogINF;,_: First difference of the logarithm of the one period lag of the level of inflation
o logFDI;;: Natural logarithm of the inflow of foreign direct investment

. AlogF DIy, First difference of the logarithm of the inflow of foreign direct investment

o SMC;,: Stock market capitalisation to GDP

o ASMC;: First difference of the stock market capitalisation to GDP

o DBC;;: Domestic bank credit to the private sector

o ADBC;,: First difference of the domestic bank credit to the private sector

. BCD;;: Bank credit to bank deposits ratio

. ABCD;;: The first difference of the bank credit to bank deposits ratio

. NPL;;:: Non-performing loans
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° ANPL;,: First difference of the non-performing loans

° PS;;: voice and accountability
° APS;; Fist difference of the voice and accountability
. &;¢- 1S the error term.

The Poisson analytical framework (table 26) provide evidence that political stability is insignificant
in determining financing of water and sanitation PPPs in Zimbabwe. The finding is similar to that
of a more recent study, Fleta-Asin and Munoz (2020) were in developing countries a negative
relationship between PPP investments and the ranking of political stability was established. It was
the researchers’ argument that most forms of political instability in developing countries are
motivated by inequality and citizen’s demand for better services. Generally, governments respond to
such calls through promoting services and infrastructure development as a strategy to mitigate the
discontent among the populace hence a negative relationship between the rank of political stability
and PPP investments. However, as per the Tobit model, political stability relates positively with PPP
financing in Zimbabwe. The observation aligns with numerous studies that have established a positive
relationship between infrastructure investments and political stability (Benerjee, Oetzel and

Ranganathan, 2006; Moszoro et al., 2015), the finding is counter intuitive.

Table 26: Poisson and Tobit regression estimates-political stability

Regression variables Poisson Poisson Tobit Marginal
regression Incident rate regression effects at mean
model ratios model

logGDPP 3.336689*** 28.12584*** -4.201516 -2.127367**
(1.141036) (32.09261) (2.515783) (1.090807)

IRIMP -.3975006 6719976 -.0383588 -.0194223
(.4274817) (.2872667) (.2361014) (.1217188)

LoglFN -.1509073 .8599274 -.0301223 -.0152519
(.2756834) (.2370677) (.2200276) (.1109735)

logFDI -1.700266** .1826349** -.7069248** -.3579395**
(.8719525) (.159249) (.349036) (.158738)

SMC .0052148 1.005228 .0165041*** .0083566***
(.0042167) (.0042388) (.0030155) (.0018707)

DBC -.0337611 .9668024 -.0405065*** | -.0205098***
(.0246429) (.0238248) (.0116422) (.0076436)

BCD .0425663*** 1.043485*** .0432423** .021895***
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(.0103874) (.0108391) (.015082) (.0069638)
NPL -.1749355*** .8395112*** -.1277507** -.0646844***
(.059013) (.0495421) (.0480749) (.019382)
PS -.0927029 9114643 .025206 0127626
(.090201) (.082215) (.0696046) (.036691)
Constant 5.601696 270.8855 1629032
(5.696008) (1542.966) (.1753174)
Number of observations | 25 25
Wald chi2 62.62
F( 8 17) 9.92
Prob > chi2 0.000
Prob > F 0.0001
Pseudo R2 0.2425 0.2560
Log pseudolikelihood -32.234242 -31.901262

Note *** **and * represents 1%, 5% and 10% level of significance, respectively.

Government effectiveness (GE)

The World Bank governance effectiveness percentile ranking emphasises among other things;

perceptions on the quality of civil service, the quality of policy formulation and implementation as

well as the degree of government commitment to adhering to such policies. Models 28 and 29 are

estimated to evaluate the influence of GE of water and sanitation PPPs in Zimbabwe and the results

are presented under table 27.

NPPP;; = ayg+ a,;logGDPP;;_1 + a,IRIMP;;_; + azlogINF;;_1 + a,logFDI;;
+ aSSMCit + aeDBCit + a7BCDl-t + agNPLit + GEit + Eit (28)

AlogPPPUSD;;

= Oy + alAlogGDPPit_l + azﬂlRlMpit_l + a3AlOgINFl't_1

(29)

+ ayudlogFDl; + asASMCy + agADBCiy + a;ABCD; + agANPL;,

+ AGEit + Eit

Where:

o NPPP;;: The count of water and sanitation PPPs that reached financial closure.
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AlogPPPUSD;;: First difference of the logarithm of PPP investment value in USD.
logGDPP;._4: Natural logarithm of the one period lag of the GDP per capita.
AlogGDPP;,_4: First difference of the logarithm of the one period lag of GDP per capita.
IRIMP;;_: One period lag of the international reserves to imports ratio.

AIRIMP;,_,: First difference of the one period lag of the international reserves to imports
ratio.

logINF;._;: Natural logarithm of one period lag of the level of inflation.

AlogINF;,_4: First difference of the logarithm of the one period lag of the level of inflation
logFDI;;: Natural logarithm of the inflow of foreign direct investment

AlogF DI, : First difference of the logarithm of the inflow of foreign direct investment
SMC;;: Stock market capitalisation to GDP

ASMC;,: First difference of the stock market capitalisation to GDP

DBC;;: Domestic bank credit to the private sector

ADBC;,: First difference of the domestic bank credit to the private sector

BCD;;: Bank credit to bank deposits ratio

ABCD;;: The first difference of the bank credit to bank deposits ratio

NPL;;: Non-performing loans

ANPL;,: First difference of the non-performing loans

GE;;: voice and accountability

AGE;; Fist difference of the government effectiveness

&;¢+ Is the error term.

Empirical evidence is provided with regard to the significance of GE variable in determining PPP

financing in Zimbabwe. Zimbabwe ranking on the World Bank’s GE percentile ranking dropped

drastically from an average peak of 44% during the first decade post-independence to current levels

of under 10%. The current low ranking on GE is attributable to investment and policy environment

characterised by lack of consistency (Muzurura, 2016). In fact, since 1980, Zimbabwe has formulated

well over 20 economic blueprints, the majority of which having either been changed or abandoned

prior to the intended policy horizon (Kanyenze et al., 2017). Kanyenze et al., (2017) further

highlighted that the government of Zimbabwe falls short with regard to policy implementation and
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consistency given the frequent reversals documented since 1980. The same sentiment is anchored in

Idehen (2021) who stated that the policy processes in Zimbabwe are void of collaboration,

coordination and constructive criticism. Often, the government without due consultation deviates

from binding legal requirements. In light of the proceeding, one would postulate a positive

relationship between government effectiveness and PPP financing. Rather, in Zimbabwe, the current

study exhibits a negative relationship between GE percentile ranking and PPP financing in

Zimbabwe. Chinese companies hold major stake in Zimbabwe water PPPs and according to Soumare,

Gohou, Kouadio (2016), unlike investors from OECD countries institutional quality and governance

in the host countries doesn’t matter much to the Chinese.

Table 27: Poisson and Tobit regression estimates-government effectiveness

Regression variables Poisson Poisson Tobit Marginal
regression Incident rate regression effects at mean
model ratios model

logGDPP 3.929343*** 50.87355*** -1.512935 -.7663906
(1.39855) (71.14918) (3.280399) (1.607256)

IRIMP -.5245804 5918036 -.257104 -.1302383
(.5267601) (.3117386) (.2982141) (.161721)

LoglFN 141301 1.151771 -.1472774 -.0746047
(.2008626) (.2313478) (.2316438) (.1187306)

logFDI -2.407543** .0900362** -.7182298*** | -.3638256***
(.9356434) (.0842418) (.2380024) (.1291991)

SMC .0096192** 1.009666** .0137709*** .0069758***
(.0043829) (.0044253) (.0040614) (.0022856)

DBC -.0904292*** | 913539*** -.0357664** -.0181178**
(.02843) (.025972) (.0124037) (.0073303)

BCD 0734527*** 1.076218*** .0483468*** .0244905***
(.0183592) (.0197585) (.0122759) (.0071298)

NPL -.2159423*** | 8057818*** -.1511355*** | -.076559***
(.0751012) (.0605152) (.0377787) (.0180268)

GE -.0610544* .940772* -.0939352 -.0475837
(.025714) (.024191) (.069328) (.0344716)

Constant 7.49506 1799.132 -.0277343
(4.973534) (8948.045) (.2101807)

Number of observations | 25 25
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Wald chi2 66,1800 -

F( 8, 17) - 16,0500
Prob > chi2 0,0000 -

Prob > F - 0,0000
Pseudo R2 0,2951 0,2722
Log pseudolikelihood -30.196395 -31.208589

Note *** ** and * represents 1%, 5% and 10% level of significance, respectively.

PCA Composite indices

The PCA indices for governance quality GIX and financial market development FDX are
incorporated in the specification to establish the financing determinants of water and sanitation PPPs
in Zimbabwe as shown under the equation and the results are in table 28. The governance composite
index GIX is significant at 10% level of significance. Some studies have emphasized the importance
of governance variables in determining PPP investments (Benerjee, Oetzel and Ranganathan 2006;
Taguchi and Sinouchi, 2019; Fleta-Asin and Munoz, 2020). Consistent with earlier findings on
governance variables, the relationship between GIX and financing of water and sanitation
infrastructure in Zimbabwe is negative, a point to the fact that predominantly Chinese sponsors in the
water sector have limited regard of the deteriorating institutional quality in Zimbabwe. Furthermore,
table 28 shows that the financial development index is not significant in explaining water and

sanitation PPP financing in Zimbabwe.

NPPP; = ag+ a;logGDPP;;_1 + a,IRIMP;;_1 + aslogINF;_q1 + aslogFDI;;
+ aSFDXit + asGIXit + Eit (29)

AlogPPPUSD;,
= + alﬂlogGDPPit_l + azAIRIMPit_l + a3Al0gINFit_1 (30)
+ a4AlogFDly + asAFDX; + agAGIX;: + €i¢

Where:

o NPPP;: The count of water and sanitation PPPs that reached financial closure.

o AlogPPPUSD;,: First difference of the logarithm of PPP investment value in USD.

. logGDPP;;_4: Natural logarithm of the one period lag of the GDP per capita.

. AlogGDPP;,_: First difference of the logarithm of the one period lag of GDP per capita.
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° IRIMP;,_,: Natural logarithm of the one period lag of the international reserves to imports ratio.

° AIRIMP;;_4: First difference of the one period lag of the international reserves to imports ratio.
° logINF;;_4: Natural logarithm of one period lag of the level of inflation.

. AlogINF;,_: First difference of the logarithm of the one period lag of the level of inflation

. logFDI;;: Natural logarithm of the inflow of foreign direct investment

. AlogFDl;,: First difference of the logarithm of the inflow of foreign direct investment

. FDX;.: PCA constructed financial market development index

° AFDX;,: First difference of the financial market development index

o GIX;.: PCA constructed governance index

o AGIX;,: First difference of the governance index

o &;¢- 1S the error term.

Table 28: Poisson and Tobit regression estimates-PCA indices

Regression variables Poisson Poisson Tobit Marginal
regression Incident rate regression effects at mean
model ratios model

logGDPP 1.472585 4.360491 5409352 2753373
(1.287543) (.5409352) (3.730927) (1.913144)

IRIMP -.0092535 .9907892 -.3569286 -.1816775
(.4166917) (-.3569286) (.349846) (.1948669)

LoglFN .0911446 1.095427 -.2084529 -.106103
(.2112497) (-.2084529) (.2172217) (.1083146)

logFDI -.3903954 6767892 -.6551074 -.3334512
(.5656194) (-.6551074) (.6331946) (.3323195)

Financial development | -.6685033 512475 .0030967 .0015762

index
(.3615549) (.0030967) (.3199261) (.1626827)

Governance index -.1289374 .879029 -1.407586** -.7164644**
(.3568693) (-1.407586) (.6985882) (.357588)

Constant -1.116055 .3275696 -.1473443
(3.548575) (-.1473443) (.2565826)

Number of observations

Wald chi2 7,2100 -

F(8, 17) - 2,6000

Prob > chi2 0,3018 -

Prob > F - 0,0573
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Pseudo R2 0,3018 0,0570
Log pseudolikelihood -38.713842 -40.437183

The finding is counter intuitive given that previous studies that analysed the impact of financial
development and PPP infrastructure investments have reported significant and positive relationship
between infrastructure investments and the level of financial market development (Ba et al., 2010;
Ba et al., 2017). In fact, financial environment that offers liquidity and risk mitigating capability

contributes positively towards successful execution of PPP infrastructure development strategy.

5.7 Framework for financing water and sanitation PPPs in Zimbabwe
Figure 13 summarises the framework to finance water and sanitation infrastructure PPPs in

Zimbabwe. The provision of water and sanitation can be conceptualized as constituting three cost
components namely capital investment, maintenance, and operating costs (Kolker et al., 2016). A
huge initial capital that is usually payable over the lifetime of the water and sanitation distribution
network is a prerequisite for project implementation. Capital investment entails expenditure on
hardware and software on water and sanitation infrastructure systems such as pumps, pipes concrete
structures, and any other expenditures that are required to abstract water and deliver it to customers
(World Health Organisation [WHO], 2012). Expenditure on upgrading or expanding water and
sanitation services to additional consumers is classified as capital in nature. Software capital
expenditure includes the costs of assessment studies that precede the water and sanitation project

implementation along with any other costs for capacity building (WHO, 2012).

Once construction is completed, a phase comes in the lifecycle of the project when the infrastructure
asset becomes operational. Gillespie (2005) noted that even though operating expenditure receives
limited attention in the water and infrastructure financing discourse, over the lifetime of the asset,
operating expenditure are substantial. Moreover, in some developing countries, despite international
support to build infrastructure assets, domestic resource could not suffice to operate the asset.
Operating costs are recurrent in nature and include expenditure on labour and materials needed to
keep water and sanitation systems functional. The outbreak of cholera in Zimbabwe is attributed to
the failure by urban councils to treat water for domestic consumption (Africa Infrastructure Country
Diagnostic [AICD], 2011). In fact, operating cost are expected to constitute a significant share of

infrastructure cost, not just in Zimbabwe, but rather in developing countries at large if sustainable
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development targets on water are to be achieved (Rozenberg and Fay, 2019; Vorisek and Yu, 2020).

Achieving SDG 6 Bridging the
targets tinance gap
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Figure 13: Framework for financing water and sanitation PPPs in Zimbabwe

Infrastructure Costs

Overtime, some components of the water and sanitation systems may stop working and would require
maintenance. In Zimbabwe, the water and sanitation network has become a threat to public health
due to lack of proper maintenance (ACID, 2011). Half of treated water produced in Zimbabwe cannot
be accounted for due to network distribution losses (ACID, 2011). AfDB (2019) reiterated that water
and sanitation finance plan in Zimbabwe, for the decade ahead, must be oriented towards sufficiently
providing resources to ensure that routine maintenance is undertaken at regular intervals. In order to
meet SDG target 6.1, it is estimated to cost developing countries between 1.1% and 1.4% of GDP.
Inadequate expenditure on maintenance besides reducing the useful life of investment assets,

increases asset replacement cost by 60% (Rozenberg and Fay, 2019).

Decades of underinvesting in critical water infrastructure in Zimbabwe is affecting the socio-
economic potential of the country with the need for capital investments coming at a period of severe

economic underperformance. The water and sanitation financing gap is huge. For instance, Harare,
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the capital city and the sounding towns of Norton, Ruwa, Chitungwiza and Epworth, according to the
greater Harare master plan requires, between 2021 and 2030 USD1.4 billion worth of investment.
Funding is required for short-, medium- and long-term investment plans that focuses mainly on
rehabilitation of existing water and sanitation infrastructure and managing wastewater flows as well
as expansion of distribution networks into new areas (Greater Harare Strategic Plan, 2014). When
investment requirements for other cities such as Gweru, Bulawayo and Mutare are factored in, the
investment need is even high. For instance, in the short term, according to the ZTSP (2018), Bulawayo
city requires USD163 million for water and sanitation system upgrade. The water and sanitation
financing gap is way beyond what the government can single-handedly afford given that the economy

is underperforming.

The review of literature provided evidence that in African countries such as Nigeria, South Africa,
Egypt and Namibia PPP have been used to bridge the water and sanitation sector finance gap.
Generally PPPs are structured as BOT, BOO, BROT, ROT, management and lease contracts. An
example is that of a wastewater treatment with a processing capacity of 250, 000 cubic metres per
day for New Cairo City in Egypt that was financed through PPPs (Salvador, Trillas, Ricart, and
Planas, 2016). With technical support from the International Finance Cooperation (IFC), the deal
mobilised private investment, both local and international, in the range of US$150 to US$200 million
(Salvador et al., 2016). The government of Zimbabwe recognizes the positive impact PPP can play
with regard to financing water infrastructure and through several policy documents has encouraged

private participation in the water sector (Ministry of Finance and Economic Development, 2019).

Given the acceptance of PPPs for infrastructure financing in Zimbabwe, as shown in figure 12, PPPs
can be financed through both private and public sources. Short and medium-term commercial bank
loans can be used to channel capital, operational and maintenance resources for water and sanitation
PPP projects. Zimbabwe has 19 functional banking institutions which, given a conducive
environment can be a rich source of loanable funds (Maune et al., 2020). Commercial bank loans can
be supplement with the issuance of bonds. When financing a project and when compared to the use
of bank loans, on average bonds offers long maturity investments stretching to as long as 20 to 30
years (Richer, Heyde, Horsch and Winsche, 2021). A feature that makes them suitable for

infrastructure investments that are long-term in nature. The types of bonds that can be issued may
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include sovereign bonds, corporate bonds, diaspora bonds or even diaspora bonds (OECD, 2009,
SAIIA, 2015). Furthermore, water and sanitation PPPs can be financed through the equity market.
The equity market is an attractive source for long-term investments since there is no specific deadline
for capital repayment. Moreso, equity investors are often interested in holding a stake in PPPs for a
longer period of time in order to maximise on both the capital gains and the holding period return
(OECD, 2009; Bodie et al., 2013). Both domestic and international exchanges can be used to sell
water and sanitation securities. Official development finance and foreign direct investment can also
be used to finance water and sanitation PPPs. The financing of New Cairo wastewater treatment plant
financed through a PPP has ODF and foreign direct investment in its finance structure. Zimbabwe
can harness the support of the AfDB for water and sanitation PPPs financing in order to build investor
appetite for such securities. As depicted in the framework private sources can be complemented by

public finance sources of tariffs, taxes and transfers (Humphreys et al., 2018; Ghosh, 2021).

However, harnessing the sources of financing is dependent on the variables examined and confirmed
as significant in the empirical section and the same variables are summarised in figure 12. The
prosperity of a nation measured through GDP per capita is an important determinant of water and
sanitation PPP financing in Zimbabwe. Unlocking investment in the water sector thus depends of
prudent macro-polices that enhances the standard of living in Zimbabwe given that services
consumption is dependent on income levels (Diacon and Maha, 2015). Similarly, the level of foreign
direct investment is empirically confirmed in this study as an important determinant of PPP financing.
However, the relationship between FDI and PPP financing in Zimbabwe is negative. The capital
market and bank market development variables tested in this study are found to exert influence on
PPP financing. For instance, stock market capitalisation to GDP ratio, bank credit to bank deposit
ratio as well as the level of non-performing loans were confirmed as having influence on PPP finance.
Banks with solid asset quality are better positioned to channel loanable funds towards infrastructure
PPPs (Ba, Gasmi, and Noumba 2010; Ba, Gasmi and Noumba, 2017; Hyun, Park, and Tian, 2018).
In the same light, four governance variables namely the control of corruption, rule of law, voice and
accountability and government effectiveness impact financing of water and sanitation PPPs in
Zimbabwe. In order for the government to diversify the investor profile to include the European
market, the government should endeavor to improve the country’s percentile ranking of the control

of corruption, rule of law, voice and accountability and effectiveness of the government.
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5.8 Conclusion

Econometric analysis of the PPP market in Zimbabwe is scant. As observed in the literature review,
methodology wise, Zimbabwe oriented PPP studies have largely been qualitative (Halimani, Dzapasi
and Mavaza, 2020; Tshehla and Mukudu, 2020). The current study fills this gap by using econometric
techniques of Poison, Negative Binomial and Tobit regression analytic method to empirically
examine the financing determinants of water and sanitation PPPs in Zimbabwe. In keeping up with
expectations, financial market development is a significant explanatory variable that positively
influence water and sanitation PPPs in Zimbabwe. More specifically, the size of the stock market,
bank credit allocation relative to deposits are concluded to positively impact PPP financing in
Zimbabwe. In the same light, bank asset quality as measured by the level of non-performing loans is
found to have a negative relationship with PPP investment. Of the three macro-economic variables
tested, GDP per capita has significant impact on financing of PPPs. International capital inflows in
the form of FDI has a bearing on PPP financing in Zimbabwe. However, the finding is contra to
expectations since FDI inflows were found to be inversely related to PPP financing in Zimbabwe.

Institutional quality relates negatively with PPP finance in Zimbabwe.

The ensuing chapter wraps up the entire study by recapping the research objectives, key findings,

drawing conclusions and proposing recommendations thereof.
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Chapter 6: Conclusions and Recommendations

6.1 Introduction

The concluding comments to the entire study are provided in this chapter. This chapter recaps the
study objectives and research questions, the key findings of the study, as well as highlights the
contribution made by the study to scholarly literature and practice. In addition, the policy implications
of the evidence provided in the study are examined and policy recommendations are suggested. In
the interest of expanding the frontiers of PPP research, limitations of this study are acknowledged,

while areas identified as important for further research are also outlined.

6.2 Motivation and objectives of the study

The broad aim of the study was to address the lack of financing for water and sanitation infrastructure
in Zimbabwe. This comes out of the realisation that water and sanitation infrastructure in Zimbabwe
is in a dilapidated state despite the country having attained independence four decades ago, a period
long enough for meaningful water financing strategies to have been implemented and yield results.
The water and sanitation sector has struggled to attract new investment and, resultantly, the sustained
decline in operational efficiency is evident. Frequently, sewage systems are experiencing large-scale
blockages and often raw sewage is discharged into water bodies adjacent to urban and peri-urban
centers. In the same light, a large proportion of water treatment assets have outlived their economic
life. Without maintenance, these pieces of equipment constantly break down resulting in either water
rationings that can go on for weeks and months in some cases. By and large, due to financial
constraints, water and sanitation infrastructure projects have stalled. A classic example is provided

by the Matabeleland Zambezi Water Project whose conception was in 1912 during the colonial era.

Given this brief background, the research objectives of the study were framed as:
= To analyse global PPP models commonly used in providing water and sanitation services in
urban settlements, and assess their applicability to the Zimbabwean context.
= To identify and confirm determinant factors to the financing of water and sanitation PPPs in
Zimbabwe.
= To develop a framework for financing water and sanitation PPPs in Zimbabwe.
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6.3 Research Objective 1: PPP models for water and sanitation infrastructure development
A prudent PPP infrastructure development strategy requires that there be alignment between PPP

models and either the sectors or projects to which the models are applied. The study sought out to
analyse the PPP models that are commonly used to develop water and sanitation infrastructure and to
assess applicability in Zimbabwe. Earlier attempts by Dube and Chigumira (2012) to recommend PPP
models that can provide respite to infrastructure deficiency in Zimbabwe’s water sector fell short in
providing a comprehensive recommendation largely because inference was drawn from a single case
study analysis. The current study expanded the investigation through a much broader analysis of PPP
models used for developing water infrastructure across Africa. PPP models implemented in selected
Sub-Saharan African countries are summarised in table 4 in Chapter Two. Diverse PPP models have
been implemented in countries such as Nigeria, South Africa, Senegal and Namibia with management
and lease contracts being the most widely used models. For instance, countries such as Mauritius,
Uganda, Ghana and South Africa have used management contracts for water and sanitation
development. Long term concession contracts, mainly structured as either BOT or BOO, have been
used in Africa to develop water and sanitation infrastructure. Countries such as South Africa, Nigeria,
Sudan and Ghana are reported by the World Bank PPP database as having used BOT contracts to
develop water and sanitation infrastructure. For instance, in Ghana, recently, a desalination plant was
developed in Befesa under a BOO agreement (Ameyaw and Chan, 2015; Ameyaw and Chan, 2017)
and similarly a USD61 million BOT contract was signed in 2017 in Rwanda (OECD, 2018).

It can thus be concluded from the preceding observations that countries have adopted a situational
approach to align projects to the suitable mode of PPP delivery. For instance, in South Africa, diverse
PPP models such as BOT, BOO, BROT, ROT, and management contracts have been used depending
on the water and sanitation challenges at hand. This approach to PPP infrastructure policy is supported
in the literature by academics such as Swai et al. (2018), who stated that the nature of the project to
be undertaken must direct the implementation modalities including the choice of model. Zimbabwe
can adopt a similar approach when implementing PPPs for water and sanitation development. The
approach has gained acceptance in other SADC countries other than South Africa, and Zambia is a
case in point. Wider consultation was a precursor to choosing and implementing PPPs in Zambia
(Lengwe, 2014).
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6.4 Research Objective 2: Financing determinants of water and sanitation PPPs in Zimbabwe
Table 29 below summarises the financing determinants of water and sanitation PPPs in Zimbabwe.

Table 29: Summary of key PPP financing determinants

Poisson Poisson Tobit Tobit marginal
Regression variables regression Incident rate regression effects
model ratios model
GDP per capita 2.8483*** 17.25787 *** -4.020718 -2.033518*
(1,0390) (17.93098) (2.763564) (1.192715)
Foreign direct -1.83487** 0.1596342** -0.7739414*** | -0.3914286***
investment (0.7509262) (0.1198735) (0.2620382) (0.135133)
Stock market 0.0066733 1.006696 0.0165676*** | 0.0083792***
capitalisation to GDP (0.0041486) (0.0041763) (0.0028695) (0.001809)
Domestic Bank credit to | -0.0626819** 0.9392422** -0.0397237*** | -0.0200907***
GDP (0.0290025) (0.0272403) (0.0103871) (0.006663)
Bank credit to bank 0.0382268*** | 1.038967*** 0.0463721*** | 0.0234531***
deposits (0.0091161) (0.0094714) (0.0126305) (0.007396)
Non-performing loans -0.1615087*** | 0.8508591*** | -0.1357609*** | -0.0686624***
(0.0587427) (0.0499817) (0.0344024) (0.015821)
Control of corruption -0.0532068* 0.9481839* 0.0353438 0.0178676
(0.027366) (0.025948) (0.0687914) (0.50)
Rule of law -0.0758936* 0.9269148* -0.1200413 -0.0609749
(0.0340248) (0.0315381) (0.1137923) (0.0586501)
Voice and -0.0756607* 0.9271308* -0.1061667 -0.0539767
accountability (0.044936) (0.0416615) (0.1182036) (0.0595902)
Government -0.0610544* 0.940772* -0.0939352 -0.0475837
effectiveness (0.025714) (0.024191) (.069328) (0.0344716)
Governance Index -0.1289374 0.879029 -1.407586** -0.7164644**
(0.3568693) (-1.407586) (0.6985882) (0.357588)

Source: student’s own conceptualisation from Stata output

Estimations from both Poison and Tobit regression models are presented. Gross domestic product per
capita has a highly significant (at 1%) and positive effect on PPP financing in Zimbabwe, according
to the Poisson estimations. Still on gross domestic product per capita, the relationship is however
negative and weakly significant at 10%, according to the Tobit marginal effects. Similarly, foreign

direct investment relates negatively to water and sanitation PPP financing.
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Both capital and bank market development were concluded to have a significant influence on PPP
financing in Zimbabwe’s water and sanitation sector. The ratio of stock market capitalisation to gross
domestic product is significant at 5% and portrays a positive relationship with water infrastructure
development. With regard to bank market development, the ratio of bank credit to bank deposits
significantly and positively influences water and sanitation PPP financing in Zimbabwe. On the other
hand, a counter-intuitive result is observed between PPP financing and the ratio of domestic bank
credit to private sector as percentage of gross domestic product. The ratio of bank credit to private
sector negatively relates to PPP financing. It was this researcher’s expectation that the two variables
positively relate, given that bank loans are a key source of debt finance during the early contraction
phase in PPP deals. Non-performing loans have a significant and negative causative relationship with
financing of water and sanitation PPPs in Zimbabwe. The finding supports the proposition that non-
performing assets curtail financial institutions lending potential whilst high asset quality enhances the
propensity to lend towards project finance deals.

This study further concludes that governance variables influence the financing of water and sanitation
PPPs in Zimbabwe. The negative relationship between percentile ranking on governance indicators
of control of corruption, rule of law, voice and accountability and government effectiveness is
explained by the fact that water and sanitation PPPs in Zimbabwe are financed by Chinese companies.
Shan, Lin, Li and Zeng (2018) affirmed that Chinese investors have little regard for ethical standards.
As such, despite Zimbabwe ranking low on governance indicators, Chinese companies are taking up

large stakes in water PPPs.

6.5 Research Objective 3: Water and sanitation infrastructure financing framework

The figure below depicts a framework that can be adopted for structuring water and sanitation
infrastructure financing in Zimbabwe. It can be deduced that, although PPPs are the common
financing structure, there is need to rope in additional stakeholders to strengthen the financing

prospects of water and sanitation infrastructure projects.
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Figure 14: Framework for financing water and sanitation MSPs in Zimbabwe
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SDG 17 explicitly recognises multi-stakeholders as instrumental to collaboratively harness and share
knowledge, technology, expertise, and investment funds to bridge the infrastructure gap as well as
other developmental initiative that are imperative in order to meet sustainable development targets
(ESAP, 2017). Against this background, we also concluded that indeed multi-stakeholder
partnerships (MSPs) as formations involving extended parties such as the private sector, private local
and global investors, the financial sector, government, academics, directly impacted communities,
civil organization, and non-governmental organizations, would ensure a more holistic and realistic
approach, which would enhance the chances of fundraising and seeing projects to completion, than
is currently the case when pursued as PPPs. These various stakeholders would influence their
constituencies in different ways, thus facilitating the raising of required funds. For instance, FDI
would come in from external international capital sources and be intermediated through the financial
markets (stock market and bond market). It would thus be the responsibility of the financial market
players to ensure that these international capital flows are directed at the water and sanitation
infrastructure projects, within a reasonable period of time, as stakeholders would want to realise a
return on their investments, while also impacting positively on the respective beneficiary
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communities.

6.6 Contribution to knowledge, policy implications and recommendations

Research on the PPP discourse for infrastructure development in Zimbabwe is very limited. Table 10
provides a summary of Zimbabwe oriented studies published in peer reviewed journals. Since 2012,
only 13 articles can be identified with the range of yearly publications oscillating between one and
two. Relative to developed countries of United States of America, China and United Kingdom
Zimbabwe’s level of PPP research output is significantly low (Sai, Muzondo and Muranda, 2015; Cui
et al., 2018). This points to the fact that scope remains to expand the frontiers of PPP research in

Zimbabwe a gap the study has contributed to.

On the other hand, the few studies there are, have focused on themes that include and not limited to
the possibility on implementing PPPs in Zimbabwe (Dube and Chigumira, 2012; Zinyama and Nhema
2015), constraints to PPP adoption (Sai, Muzondo and Muranda, 2015) and the risk aspects
Zimbabwe’s PPP market (Chakuchichi, 2017). An evaluation of the effectiveness of PPPs in solving
housing challenges in Masvingo urban areas was conducted by Chitongo (2017). Despite the critical
importance of the sources of finance to the successful execution of a PPP strategy, limited attention
has been given to this subject in the academic discourse in Zimbabwe (AfDB, 2019). Even though
Tshehla and Mukudu (2020) have contributed to covering this gap, the study adopted a broad view
of infrastructure under which constraints to project finance was assumed to impact infrastructure
sectors symmetrically. Risk and return profiles vary considerably between infrastructure sectors. The
current study narrowed the analysis to the water and sanitation sector in order to unpack the variations
between infrastructure sectors in Zimbabwe. In that way the study contributes to knowledge and

practice.

It was observed (see table 10) that PPP studies in Zimbabwe are predominantly anchored on
qualitative research design (Zinyama and Nhema, 2015; Mrebwi, Chonomona and Shumba, 2018;
Dube and Kunaka 2020, Halimani, Dzapasi and Mavaza, 2020). The quantitative research design was
only applied in two of the 13 studies (Tshehla and Mukudu, 2020; Maposa and Munanga, 2021), not
in an econometric sense though. This researcher is yet to identify a Zimbabwe’s specific study on

water and sanitation that applied econometric analysis to answer research questions. Given that
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background, the study gives an analytical perspective on PPP research that has rarely been used in
Zimbabwe. The study followed a strand of international studies that have capitalised on the strength
of count and censored regression models to analyse PPP financing (IMF, 2006; Pan et al., 2019).
Moreover, to enrich our analysis of what determines the financing of water and sanitation PPPs in
Zimbabwe, using the PCA technique, financial development (FDX) and governance indices (GIX)
were developed and applied in our study. The FDX comprised of 4 financial development variables,
whilst the GIX index summarised six governance variables. As in Nxumalo and Makoni (2021), the
use of governance and financial development indices enriched and strengthened the analysis in this

study.

The government of Zimbabwe through the Zimbabwe Investment Development Agency (ZIDA) is
marketing investment opportunities in the water and sanitation sector. In order to convince private
investors to take up stakes in water and sanitation infrastructure projects, it is imperative that the
government be equipped with empirically tested decision-making aides (Seema and Kibuuka, 2017).
Panayiotou (2016) noted that a still hesitant private sector exists with regard to investment in
infrastructure even in developed countries like the United Kingdom (UK) largely because of
information asymmetry. In Zimbabwe, water and sanitation projects have stalled largely due to
financial constraints. A classic example is that of Matabeleland Zambezi Water Project (MZWP)
whose conception was in 1912, during the colonial era (Zhou and Chilunjika, 2018). The project
implementation is in three phases: the first phase of the project was supposed to be the construction
of the Gwayi-Shangani dam, followed by the second phase which entails the construction of a pipeline
from the dam to Bulawayo, the second-largest city in Zimbabwe. Lastly, the construction of a 450km
water pipeline from the Zambezi basin to Bulawayo, would be phase three. The project requires
US$1.2 billion to complete. For this reason, a framework to unlock investment inflows to bridge the

infrastructure financing gap in the water and sanitation sector was presented in the study (Figure 12).

The framework development was a two-stage procedure that started off with a compressive survey
of literature to identify financing determinants of water and sanitation PPP infrastructure projects.
Figure 9 conceptually summarises the determinants provided for in literature. Econometric analysis
was then applied to confirm validity of the determinants to the Zimbabwean context after which a

framework was presented. The framework developed will significantly contribute to both practice
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and theory given that Henn, Sloan, Charles, and Douglas (2016), as well as Kapesa et al. (2021) noted
that infrastructure financing decisions are impacted negatively due to the absence of empirically

tested frameworks.

As part of its contribution to scholarly knowledge, this study confirmed financial market development
indicators such as stock market capitalisation to be important determinants of PPP financing in
Zimbabwe. In light of this observation, it is recommended that the government through the Securities
Exchange Commission (SEC) implement structural reforms that enhance the capacity of the
Zimbabwe Stock Exchange (ZSE) to assimilate large public share offerings. Structural reforms to the
market may entail revising stock market listing requirements in a manner that securities markets
become more accessible, especially for infrastructure project companies that have a short operating
history. This would go a long way in availing long-term investment and operational finance for water

infrastructure projects which characteristically have a long gestation period.

Financial market authorities can endeavour to develop a liquid domestic government bond market
that has a long-term yield curve. A long-term yield curve provides an important benchmark that is
essential for pricing risk that is associated with the long-term financing of infrastructure projects. On
the other hand, policy reforms should seek to build a long-term corporate debt market. Corporate
bonds offer a suitable mechanism through which institutional investors such as insurance and pension
funds can directly or indirectly channel savings into water and sanitation infrastructure projects. In
order to develop a liquid bond market, the government can work with multilateral institutions such
as the AfDB in order to generate a positive signalling effect to investors that they can issue bonds on
the ZSE. This approach was used in countries such as Thailand, India, Malaysia among other Asian
countries where multilateral banks promoted bond market development through jointly issuing bonds
in domestic currencies. Multilateral issuances would act as the benchmark for lower-rated issues and

help in enticing investors unacquainted with the Zimbabwe financial market.

Furthermore, having established in this study, the significance of the bank market variables such as
the level of non-performing loans, it is imperative that monetary authorities institute strategies that
enhance the quality of assets in the banking sector. For instance, the government can promote and
strengthen the role of credit rating agencies in financing transactions. The efficient function of credit
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markets is dependent on the objectivity of credit assessments as they support informed decision-
making by financial market participants. This is largely important to Zimbabwe, given the high levels
of information asymmetry in PPP deals and the fact that the country has experienced a banking crisis
in the recent past. International and domestic credit rating agencies can complement in providing
services in Zimbabwe. In as much as foreign investors rely on rating services from international credit
agencies, local agencies can complement their services by providing an in-depth understanding of the
Zimbabwe operating and investment environment. With perfect conditions, domestic rating agencies

have the capacity to provide useful information to guide infrastructure financing decisions.

Zimbabwe needs to diversify its portfolio of PPP sponsors. As stated in the preceding chapter, relative
to western investors, the lion’s share of the PPP stake in Zimbabwe is held by Chinese construction
companies. Comparative to investors from China, sponsors from western countries are sensitive to
institutional factors of levels of corruption, political instability, and government effectiveness among
other governance variables. In which case government is advised to institute strategies to enhance the
country’s ranking on governance factors. Political risk is entrenched in the government’s disregard
to abide by the contractual PPP obligations, is an important consideration to investors, and can be
managed through various mitigating instruments. Examples include the MIGA products (contract
breach and sovereign disregard of financial obligation) and IBRD guarantees.

The 2030 Agenda for sustainable development recognises that, mitigating infrastructure challenges
requires an integrated approach that allows stakeholders for different backgrounds to work together
in unison (ESCAP, 2017). In fact, the SDG 17 explicitly recognises multi-stakeholders as
instrumental to collaboratively harness and share knowledge, technology, expertise and investment
funds to bridge the infrastructure gap as well as other developmental initiative that are imperative in
order to meet sustainable development targets (ESAP, 2017). Perhaps, in line with SDG 17,
Zimbabwe needs to expand the scope of partnerships from PPPs to multi-stakeholder partnerships
(MSPs). This is important given the realisation that despite reaching financial closure, PPP projects
take too long before operations commence. MZWP provides a classic example of a water project that
was conceptualised decades back and is yet to be completed. Essentially and as a concept, MSPs are
an innovative and solution-oriented approach that is focused on enhancing public value. Stakeholders
from diverse backgrounds collaborate to provide developmental challenges: water and sanitation
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infrastructure in this case. Parties to MSPs would include the government, private sector, the
academia, affected communities, non-governmental organization (NGOs) and civil society, who
would advocate and collaborate in various ways towards water and sanitation infrastructure

development.

6.7 Limitations of this study and Suggestions for future research

Despite a having conducted a detailed study on financing of water and sanitation PPPs in Zimbabwe,
discussing the PPP models applicable to water PP projects, the sources of finance for such projects
and empirically examining financing determinants of water PPPs, it is impossible for a single study
to cover all the facets of water and sanitation PPP financing. As such there remains scope for future

studies to extent the discussion.

Firstly, it is recognised that in practice, the scope of partnerships for water and sanitation
infrastructure development has metamorphosed to include other structure such as multi-stake holder
partnerships (MSPs) and water operator partnerships. Future studies can examine these new forms of
partnership in detail either singularly or collectively to exposit possibilities, challenges, and

limitations and in accessing funding sources in developing countries.

A wholesome approach was used in the study to examine water and sanitation PPP financing. It is
imperative to disaggregate sources of finance and examine them in greater detail. For example, given
the importance of capital markets to project finance, future studies can investigate and build a
framework for bond financing of water and sanitation PPPs. Such studies can yield informative results
for water policy makers and monetary authorities seeking to develop capital markets to finance

infrastructure.

Methodologically, this study used econometric estimation techniques of count data models and
censored regression to establish financing of water and sanitation PPP infrastructure projects in
Zimbabwe. Specifically, the Poisson and Tobit regression models were used. In addition, the
secondary data for empirical analysis was collected from data banks such as the World Bank’s Private
Participation in Infrastructure (PPI) provided information on PPPs that reached financial closure.

Whilst the PPI database provided good coverage of mega PPP projects, according to Jansen and
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Blanc-Brude et al. (2006), and World Bank (2018), it does not provide comprehensive coverage of
small projects (those with a valuation less than USD 20 million), and those involving domestic
investors. Due to this limitation, data gathered from the PPI databases were supplemented with PPP
projects reported in government publications and other development agencies active in the water and
sanitation sector in Zimbabwe. Other data banks used include WGI, WDI, WFI, CSO and RBZ.
Future studies could complement these databases with primary data collection for specific
infrastructure projects undertaken to assess other non-documented challenges that arose during the

respective projects, particularly those that were not completed.
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