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Abstract: Financing frameworks for Public Private Partnerships (PPPs) are lacking in developing
countries. This study develops and recommends a financing framework for water and sanitation
PPP infrastructure projects in Zimbabwe. The framework model integrates the Public Private
Partnership models, sources of finance for water and sanitation PPPs, and the drivers of water and
sanitation PPP finance. Both the public and private sources of finance are instrumental for financing
water and sanitation PPP projects. Tobit econometric models are applied on data collected from
both international and domestic data banks. The time frame for the analysis is a 25-year period
running from 1996 ending 2021. Capital market variables, bank market development and economic
affluence drive the financing of water and sanitation Public Private Partnership infrastructure
projects in Zimbabwe. The study recommends the application of the developed framework in the
water and sanitation Public Private Partnership infrastructure financing policy, for developing
countries.
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1. Introduction

After decades of economic turmoil and political turbulence, the deterioration of infrastructure
in Zimbabwe is evident [1]. Fiscal misalignment, corruption and the haphazardness with which the
land redistribution programme was executed piloted the deepest peace-time economic contraction
the country has ever seen [2,3]. Western governments, responding to human rights abuses and the
disregard for the rule of law imposed political and economic sanctions [4]. Consequentially, the
country failed to service its debts and payment arrears accumulated with International Development
Partners (IDP) and bilateral creditors. Zimbabwe’s debt overhang currently stands at over US$17.7
billion and it’s making it difficult for the country to obtain long-term infrastructure financing [5]. The
result has been the depletion of the productive capacity of existing infrastructure facilities including
those under the water and sanitation sector.

In Zimbabwe, water and sanitation services provision is unreliable [6]. Securing capital
investment hasn’t been easy for the country resulting in a sustained deterioration in the quality of
operations. Frequently, sewage networks experience disruptive blockages, and the scarceness of
wastewater treatment chemicals is resulting in unprocessed sewage being disposed in freshwater
bodies that supplies Zimbabwe's urban populace [7]. Water treatment plants are malfunctioning
fundamentally because the machinery has long outlived its productive life. Water and sanitation
sector challenges are further compounded by the structural bottlenecks in the generation and
distribution of electricity [8]. Water and sewage systems requires dependable electricity supply
without which they cannot be efficiently operated. Often, maintenance of water and sanitation plants
is deferred and the lack of financing for plant expansion and rehabilitation has made water services
delivery sporadic thus creating a constant threat to public health [9]
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Others support the view that Public Private Partnerships (PPP), if well structured, can remedy
financing bottlenecks in the water and sanitation infrastructure sector [10]. PPPs can crowd in private
sector experience, operational efficiencies and most importantly needed capital for water and
sanitation infrastructure development. The government of Zimbabwe is conscious of this. Under its
Agenda for Sustainable Socio-Economic Transformation (Zim-ASSET) and the Transitional
Stabilisation Programme (TSP), the government has opened the water and sanitation sector to private
sector investments [11]. However, comparative to China where the demand for water and sanitation
PPP transactions continue to strengthen, the uptake of PPP ventures is currently very low [12].
Several factors explain the positive trend in the number of Infrastructure PPPs that have reached
financial closure in China. The Chinese government shifted from a centrally planned economic
system where water supply was viewed as an indispensable task for the government to satisfy the
elementary public needs with urban water and sanitation services being provided by the State free
of charge [13,14]. Foreign investors are permitted to pursue a competitive bidding process for urban
water infrastructure contracts. Market oriented reforms which entailed liberalisation of water tariffs
if a project finance structure has a foreign component in it were instituted [13,14]. Through the
reforms, international investors received attractive risk-adjusted net returns from Chinese water and
sanitation infrastructure projects. Moreover, besides the tariff reforms, instead of relying solely on
foreign banks for financing, China encouraged domestic banks to invest in water and sanitation PPPs
[14].

In contrast to PPP market developments in China, [15] reports that since 1994, notwithstanding
the socio-economic importance of the water for sustainable development and the infrastructure
inadequacy in Zimbabwe's, there hasn't been any mega water or sanitation sector PPP transaction
that has successfully been executed. Where the water and sanitation PPPs are implemented, projects
have stalled [16]. The Matabeleland Zambezi Water Project (MZWP) whose conception was in 1912,
during the colonial era is a classic example of one such project. Although several factors can be cited
for the delays, according to [16], the key constraint is inadequate finance. Given this background, in
this paper, the research seeks to propose a framework to finance water and sanitation PPPs in
Zimbabwe. [17] notes that infrastructure development, in part, is constrained by the lack of
comprehensive frameworks to guide policy. Studies that seek to cover the gap in [17] in Zimbabwe
are scant. Where reseachers have attempted to fill this gap, either the methodology has been largely
qualitative [18] or a broad categorisation of infrastructure sectors has been adopted [18,19]. The
current study, quantitative in nature, recognises that risk and return profiles differ across
infrastructure sectors hence the focus on the water and sanitation sector.

The remainder of the paper is structured as follows: section 2 reviews the literature with a
specific focus on the sources and drivers of PPP finance, the methodology is presented under section
3 with 4 discussing the findings. The framework for financing water and sanitation PPPs is presented
under section 5. Section 6 concludes the paper.

2. Review of Literature: Sources and Drivers of PPP Finance

Government, in the greater interest of society, provide public goods. [20] noted that, in Europe,
public financing of water and sanitation infrastructure is institutionalised at the continental level
through the European Union (EU) Cohesion Funds. Infrastructure development in Central and
Eastern European countries benefited immensely from the EU Cohesion Funds [20]. Equality and
sustainable access to water and sanitation services is achievable subject to public investment [21].
Taxes and tariffs revenue can finance water and sanitation infrastructure either in competition or in
collaboration with private investors. With proper administrative capacity, taxation and tariffs can be
a stable source of viability gap finance in water and sanitation PPPs [22]. The size of the tax base is a
fundamental determinant of the amount of revenue that can mobilised. The informal structure of the
economy as well as profit-shifting activities by multinational companies predominantly through
transfer pricing manipulation has eroded the tax base in Zimbabwe [23]. Hence the need to integrate
other innovative sources to finance PPPs.
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Official development finance (ODF) consists of various forms of international developmental
financial flows mainly towards emerging and developing countries [24]. The key components of ODF
are Official development assistance (ODA), other official Flows (OOF), other transactions from
development finance institutions (DFIs) and contributions towards peacekeeping operations among
other forms of financial flows [24]. Official development assistance (ODA) refers to financial flows
issued from publicly controlled bilateral or multilateral development agencies [25]. ODF loans and
grants are issued either on concessional or non-concessional terms [26]. Concessional loans have
favourable loan servicing structures that suit the peculiar socio-economic conditions of the recipient
country [27]. For most developing countries, ODF still constitutes a small proportion of water
infrastructure finance. [28] stated that ODF for water and sanitation is increasing at slower rates
compared to the health and education sectors. 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 [29].

Foreign direct investment in Infrastructure (FDII) is important in providing financial resources,
know-how and technology for water and sanitation infrastructure development [30,31]. Privatisation
policies of the 1990s immensely promoted FDII. Private FDII investments have taken many forms
that vary depending on the level of investment risk [32]. Investment structures such as joint ventures
and divestitures have been used in FDII. With greenfield infrastructure projects, for instance, a
foreign enterprise can jointly finance, construct and operate a water and sanitation facility [33].
Ownership of the facility can either remain joint or can transfer to either the private or public
enterprise at the end of the contract. With a divesture structure, foreign companies purchase an equity
stake in a state-owned (SOE) enterprise through an asset sale, privatisation or public offering [34].
The government of Zimbabwe view FDII as important to meet the SDGs targets. Accordingly, the
Zimbabwe Investment Development Agency (ZIDA) bill was promulgated in 2019 to outline
safeguards and opportunities available to international investors. The ZIDA bill is complemented by
the National Development Strategy 1 (NDS 1), a blueprint directing economic decisions between 2021
and 2025.

Optimising bank sources of finance reduces financial pressure on the governments seeking to
develop infrastructure facilities. Banks, as financial intermediaries, provide loanable funds [35,36].
This functionality that banks provide under project finance structures is very important and complex
at the same time. Banks can issue securities to mobilise loanable resources. With developments in
financial engineering, banks can underwrite infrastructure loans with the intention of selling the
entire asset or a part of it on the bank loan secondary market [37]. 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 [38]. The policy induced changes in the way
banks conduct business impact negatively on the large-scale construction industry that relies on long-
term loans to bring projects to financial and operational completion. [39] noted that the size of
commercial banks in Africa is small. This is compounded by the lack of meaningful domestic savings
in developing economies.

Listed Infrastructure companies raise equity capital to finance investments in PPP projects
through issuing shares. Shares are perpetuities that confer ownership to the holders and are ideal for
long-term investments. In emerging markets, public equity markets are dominated by infrastructure
companies [40]. Their participation is traced back to the era of privatisation policies [41]. Like
infrastructure companies, infrastructure funds are active in the PPP market. [42] highlighted that
infrastructure funds invest heavily in PPP/PFI projects hence they are an attractive source of project
finance. The funds are largely popular in Australia having been promoted through the partnership
that Macquarie Group entered with state-controlled entities [43]. Financing PPP through the stock
market requires the market to be developed to a stage where it’s feasible to mobilise the huge
amounts required to develop economy-transforming infrastructure projects. Stock market crashes
typified by the global financial meltdown of 2007 can potentially result in massive capital losses to
investors in PPP projects [36].
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The universe of bonds is very wide [44]. Nonetheless, project bonds are an instrument of choice
for PPP financing. 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 [45]. Obligations to bondholders are settled
exclusively from the cash flows generated by the project without the possibility of recourse from
other cash flow sources. The financial performance of the underlying project is integral to debt
servicing. The SPV can issue bonds denominated in domestic currency with a preference for holding
the security being given to domestic institutional and retail investors. 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 using domestic bonds is
challenging for most developing countries. Bond markets are underdeveloped and as such, they
cannot supply the requisite financial resources [46,47]. Contra to domestic bonds are foreign project
bonds, an instrument of choice for large-scale capital-intensive projects. Foreign bonds are issued in
foreign markets in the currency of the placement market. Bonds have been used to finance public
infrastructure in Zimbabwe with the medium of issue being private placement [19]. However, the
use of infrastructure bonds is constrained by the absence of a developed bond market.

In most developing countries, [48] confirmed that PPP financing is driven by the nature of the
economic environment. The same study further postulated that indebted governments have a higher
likelihood of signing PPP contracts. The indebtedness of the government of Zimbabwe has
substantially curtailed international capital inflows hence the policy inclination towards private
investment for water and sanitation infrastructure development. [49], further confirmed that
inflation, import cover, market size and purchasing power drive PPP investments in developing
countries. However plausible the findings are, they cannot be superimposed to the Zimbabwean
scenario in view of the socio-economic transformation the country underwent over the recent past.
[50] concluded that the level of inflation negatively relates with PPP financing. The finding is
congruent to economic theory that emphasises the corrosive effect of high inflation on return on
investment. Nonetheless, the study is premised on the supposition that, in developing countries, the
impact of macro-economic factors is symmetric across infrastructure sectors, which is not the case. In
the current study, the examination is water and sanitation sector specific.

Financial market access is a pre-requisite for infrastructure project companies to borrow long-
term. [51] established that, in PPP energy markets, the extent of financial market advancement
significantly impacts financing. Nonetheless, and relative with the bank loan market, the capital
market predominantly drives PPP energy investment. Extending [51] analysis to Zimbabwe's
infrastructure sectors and compare the results adds value to discussions on PPP financing in
emerging and developing countries. Contra to [51,52], empirically identified the bank loan market as
the main driver relative to the capital market. The finding suggests that the bank market is central to
intermediating PPP infrastructure investments in developing countries.

Other than economic and financial development variables, the governance environment
influences the sustainable financing of water and sanitation PPPs. Either collectively or individually,
governance elements of rule of law, control of corruption, among others, exert influence PPP finance.
However, reseachers at times report contrasting results with regard to the relationship between the
element of the governance environment and the financing of PPP infrastructure projects. For instance,
contrary to [53,54] reported that, in selected developing countries, the more corrupt the economic
environment is, the higher the level of PPP infrastructure investments. The researchers argued that,
at times project sponsors cannot entirely circumvent corruption. Similarly, [55], counter intuitively
reported the finding that a higher likelihood of political instability results increases PPP
infrastructure investments. This is contrary to [56] who postulated an inverse relationship between
infrastructure investment and political instability. [55] argued that citizen demand for better services
expressed through political uprising may compel public authorities to use PPPs to increase
investments in infrastructure. Conceptually, the relationship between determinants of PPP
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investment and elements of the economic environment, financial market development and the
governance environment and water and sanitation PPP financing is presented under Figure 1.
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Figure 1. Conceptual framework.

3. Materials and Methods

In line with [50] and [57] the study uses secondary data for empirical analysis. Data on PPPs
investment is obtained from the World Bank's Private Participation in Infrastructure database (PPI).
Even though the PPI databank provides good reporting of internationally published PPP projects.
According to [48], the data bank falls short regarding the reporting of small projects that involve
domestic sponsors. As such, domestic databases: the Central Statistics Office (CSO) Zimbabwe and
the Reserve Bank of Zimbabwe (RBZ) data bank will supplement the World Bank databases. The
sample frame is from 1996 to 2021. The choice of time frame is rationalised on the grounds that,
Zimbabwe, being an infant PPP market, it was in the late 1990s that the pioneering PPP contract was
signed. The sample frame provides 25 data points that the researchers consider reasonable, given that
this is a single country analysis. In sync with [52] and [58] the dependent variable (PPPUSD) is the
investment value of PPPs that reached financial closure. Table 1 summaries explanatory variables.

Table 1. Explanatory variables.

Variab Indicator Data source Reference
le

GDPP  GDP per capita World Bank WDI database [35,48,49]

IRIMP  International reserves to imports World Bank WDI database [49,50,59]
ratio

INF Consumer price index World Bank WDI database, Reserve Bank of [35,49,50,60]

Zimbabwe

FDI Net FDI to GDP (%) World Bank WDI database [61,62]

Stock market capitalisation to GDP  World Bank WDI database [51,52]

SMC (%)
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6
DBC Domestic bank credit to GDP (%)  World Bank WDI database [51,52]
BCD Bank credit to bank deposits (%) Reserve Bank of Zimbabwe [58]
NPL Non-performing loans to bank Reserve Bank of Zimbabwe [35,63,64]
assets (%)
cC Control of corruption percentile World Bank WGI database [48,53,65,67]
rank
RQ Regulatory quality percentile rank World Bank WGI database [56,65-67]
RL Rule of law percentile rank World Bank WGI database [48,53,67,68]
VA Voice and accountability =~ World Bank WGI database [55,56,65,67,
percentile rank 68]
PS Political stability percentile rank World Bank WGI database [48,65,66,68]
GE Government effectiveness World Bank WGI database [48,56,65,67,
percentile rank 68]

Source: Authors” own conceptualisation.

The objective of the analysis is to present a proposed framework for financing water and
sanitation PPP projects in Zimbabwe. Achieving the objective requires firstly, the identification of
finance sources for PPP projects (section 2), and secondly, empirical determination of the variables
that drives PPP financing in Zimbabwe. To achieve the later, and since the dependent variable
(PPPUSD) is a non-negative and continuous variable, the Tobit regression model is used [55,58].
Moreso, Tobit regression model accounts for censoring in the dependent variable that can potentially
create biases if Ordinary Least Squares (OLS) was to be used. Parameters are estimated using the
maximum likelihood estimation. The dependent variable is judged to left censored, being
characterised by a clustering pattern around zero. Zimbabwe's PPP market is in its formative stages
and for this reason, over the sample period, some years have recorded zero PPPs that were finalised.
Literature confirms governance variables to be highly correlated [67,68]. To manage the adverse
consequences of multicollinearity and the loss of explanatory power, governance variables are
examined separately, and hence seven models are estimated.

AlogPPPUSD; = ay + a;AlogGDPP,_; + a,AIRIMP,_; + azAlogINF,_;
+ o,AlogFDI; + asASMC; + agADBC; + o;ABCD; (1)
+ agANPL; + ¢,

AlogPPPUSD; = oy + a;AlogGDPP,_; + a,AIRIMP,_; + a3AlogINF,_4
+ o,AlogFDI; + asASMC, + agADBC; + o;ABCD; (2)
+ agANPL; + agACC; + &

AlogPPPUSD; = ay + a;AlogGDPP,_; + a,AIRIMP,_; + a3AlogINF,_;
+ a,AlogFDI; + azASMC; + agADBC; + a,ABCD; 3)
+ agANPL; + agARQ; + &

AlogPPPUSD; = ay + a;AlogGDPP,_; + a,AIRIMP,_; + azAlogINF,_;

—+

a,AlogFDI; + asASMC; + agADBC; + o;ABCD; (4)
agANPL; + agARL; + &

—+
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AlogPPPUSD,

oy + a;AlogGDPP._; + a,AIRIMP,_; + azAlogINF,_;
+ a,AlogFDI; + a5ASMC; + agADBC; + a,ABCD; (5)
+ agANPL; + agAVA; + &

AlogPPPUSD; = «ay + a;AlogGDPP,_; + a,AIRIMP,_; + a3AlogINF,_4
+ o,AlogFDI; + asASMC; + agADBC; + o;ABCD; (6)
+ agANPL; + agAPS; + &

AlogPPPUSD; = oy + a;AlogGDPP,_; + a,AIRIMP,_; + a3AlogINF,_4
+ o,AlogFDI; + asASMC; + agADBC; + o;ABCD; (7)
+ agANPL; + agAGE; + &

Where AlogPPPUSD; is the natural logarithm of the USD investment value differenced once.
AlogGDPP;_, and AlogINF,_,is the natural logarithm of the one period lag of GDP per capita and
Inflation differenced once. Whereas AIRIMP,_, represents a one period lag of the ratio of
international reserves to imports differenced once. Whilst ASMC;, ADBC,, ABCD,; and ANPL, are
financial market measures of stock market capitalisation to GDP, domestic bank credit to private
sector, the ratio of bank credit to bank deposits and non-performing loans respectively. The metrics
are in first difference. ACC,, ARQ;, ARL,, AVA,, APS, and AGE, represents the first difference of the
percentile ranking of the governance variables namely the control of corruption, regulatory quality,
rule of law, voice and accountability, political stability and government effectiveness, respectively.
g;¢: is the error term. Multicollinearity is controlled by estimating models using variables with a
variance inflation factor (VIF) under 10 [62]. Unit root testing is performed using the Augmented-
Dick-Fuller test [69]. ADF and VIF diagnostics are reported under Appendix A. As recommended by
[69-71], to control heteroskedasticity, robust standard errors are used.

4. Results and Discussion of Findings

Seven models are estimated, and the results are summarised in Table 2. Mixed influence of GDP
per capita on PPP financing is reported across the models. Models 1, 2 and 6 confirms that GDP per
capita, at 10% and 5% level of significance impact water and sanitation PPP investment. Contrary to
Sharma [50]) and [58], the relationship between GDP per capita and PPP financing in Zimbabwe is
negative. The inverse variation between GDP per capita and water and sanitation PPPs, consistent
across the 7 models, can be explained by the World Bank observation that low-income economies
have greater need to invest in infrastructure including through PPP to transform economies and
enhance the standards of leaving. As countries prosper, the demand for PPP declines since public
finances can adequately finance water infrastructure. Nevertheless, models 3, 4, 5 and 7 report that
GDP per capita does not significantly influence the financing of water PPPs in Zimbabwe. China is
the main source of infrastructure finance in Zimbabwe, and primarily, investments are rationalised
on political solidarity rather than economic metrics.

d0i:10.20944/preprints202404.0805.v1
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Table 2. Tobit regression estimates.

Variable Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7

AlogGDPP -2.0335*  -2.3409*  -0.9765  -04760  -15471  -2.1273**  -0.7663
(1.1927)  (-1.866)  (1.573)  (2.2012)  (1.2456)  (1.0908)  (1.6072)
AIRIMP ~ -00181  -0.0043  -0.1268  -0.1890  -0.0222  -0.0194  -0.1302

(0.1200)  (-0.0422)  (0.162)  (0.2255)  (0.1180)  (0.1217)  (0.1617)

AlogIFN  -0.0368  -0.0266  -0.061  -0.0456  -0.0795  -0.0152  -0.0746
(0.1039)  (-0.2514)  (0.110)  (0.1006)  (0.1273)  (0.1109)  (0.1187)

AlogFDI  -0.391***  -0.389***  -0.395**  -0.3037**  -0.433***  -0.3579**  -0.363***
(0.1351)  (-27217)  (0.122)  (0.1523)  (0.1260)  (0.1587)  (0.1291)

ASMC 0.0083**  0.0087**  0.0071**  0.0071**  0.0076***  0.0083**  0.0069***
(0.0018)  (3.7934)  (0.002)  (0.00239)  (0.0020)  (0.0018)  (0.0022)
ADBC 0.020%*  -0.019%*  -0.02%*  -0.022**  -0.019"*  -0.020*  -0.0181**
(0.0066)  (-32793)  (0.006)  (0.0066)  (0.0064)  (0.0076)  (0.0073)
ABCD 0.0234%%  0.0238**  0.023**  0.0231**  0.0246**  0.0218**  0.0244***
(0.0073)  (3.0830)  (0.006)  (.006071)  (0.0074)  (0.0069)  (0.0071)
ANPL -0.068*  -0.061**  -0.09**  -0.087**  -0.084**  -0.064"*  -0.076"*

(0.0158)  (-3.0704)  (0.023)  (0.0241)  (0.0253)  (0.0193)  (0.0180)
ACC 0.0178

(0.5068)
ARQ -0.068
(0.049)
ARL -0.06097
(0.0586)
AVA -0.0539
(0.0595)
APS 0.0127
(0.0366)
AGE -0.04758

(0.0344)

1%, 5%, 10% significance level is represented by ***, ** and * respectively. Source: authors” own computations.

The ratio of international reserves to imports (IRIMP) does not influence water and sanitation
PPPs. [72] argues that the level of import cover is an important determinant of infrastructure
investments on the observation that developing economies characterised by low import cover are
prone to currency crashes. In Zimbabwe, IRIMP has largely been low [73]. [74] assert that the closure
of water and sanitation PPPs is explained by the prevalence of the stable rate of inflation in China.
However, despite high inflation volatility [20], the bearing of inflation on water and sanitation
infrastructure financing is insignificant. Perhaps, the finding can be explained by the fact that
precious minerals have been used to guarantee returns for investors. On the other hand, we
determine that the relationship between FDI and PPP financing is negative and significant. The
negative relationship implies that subject to dwindling international capital inflows, the government
of Zimbabwe values PPPs for water infrastructure development. In fact, [75] states that it is only when
public finances are under pressure that the government of Zimbabwe seek to attract private partners.

d0i:10.20944/preprints202404.0805.v1
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The ratio of stock market capitalisation positively relates with water and sanitation finance and
the relationship is significant at 1%. Earlier, [51] confirmed that PPP investments are mainly driven
by capital market development. Characteristically, infrastructure investments are long-term in nature
and thus require liquid markets for financing. Other than the capital market, bank market
development influences water and sanitation PPP financing. The bank credit to bank deposits (BCD)
ratio influence significantly PPP financing at 1%. The finding is synchronous to [35] and [64] who in
their studies established that commercial banks with large balance sheet are better positioned to
finance infrastructure projects. The ratio of domestic bank credit to private sector (DBC) significantly
influences water PPP finance. During the early construction phases, [35,52] reiterated the centrality
of commercial bank loans as source of debt finance.

Non-performing loans (NPL) significantly and negatively bears on financing PPP investment.
The finding supports the proposition that the propensity to avail project finance is high for institution
with high asset quality [35]. According to [76], since 2015, the proportion of non-performing loans in
the banking sector has been improving. Contrary to [18,55,56,65,75,77] who reiterated the importance
of governance indicators in project finance, the current study, concludes that, in Zimbabwe, the
governance environment has insignificant bearing on PPP financing. Perhaps, the observation can be
explained by the fact that the Chinese, with little regard for institutional quality, are the main
sponsors of water and sanitation PPPs in Zimbabwe.

5. Framework for Financing Water and Sanitation PPPs.

Figure 2 summarises the framework to finance water and sanitation infrastructure PPPs in
Zimbabwe. The provision of water and sanitation can be conceptualised as constituting of three cost
components namely capital investment, maintenance, and operating costs [78]. Capital investment is
expenditure on hardware and software on water and sanitation infrastructure systems. 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.
Once construction is completed, a phase comes in the lifecycle of the project when the infrastructure
asset becomes operational. [82] noted that, even though operating expenditure receives limited
attention in the water and infrastructure financing discourse, over the life-time 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. Operating costs are expected to constitute a significant share of
infrastructure cost if sustainable development targets on water are to be achieved [79]. Overtime,
some components of the water and sanitation systems may stop working and would require
maintenance. [80] reiterated that water and sanitation finance plan in Zimbabwe, for the decade
ahead, must prioritise maintenance expenditures. Approximately 50% of the treated water produced
in Zimbabwe cannot be accounted for due to network distribution losses. Inadequate expenditure on
maintenance, besides reducing the useful life of investment assets, increases asset replacement cost
by 60%. [79]. To meet SDG target 6.1 and 6.1 is estimated to cost developing countries between 1.1% and
1.4% of GDP.
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Figure 2. Framework model for financing water and sanitation infrastructure in Zimbabw.

The water and sanitation financing gap in Zimbabwe is huge. For instance, according to the
greater Harare master plan, the city requires, between 2021 and 2030, USD1.4 billion to finance water
and sanitation infrastructure. When investment requirements for other cities such as Gweru,
Bulawayo and Mutare are factored in, the investment need is even high. The need for capital
investments has come during a phase of severe economic underperformance. Given the acceptance
of PPPs for infrastructure development in Zimbabwe, Figure 2 shows that private and public sources
complement to finance PPPs [81]. 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.
Bank source can be supplemented with bonds. On average bonds offer long maturity hence the
suitability to finance infrastructure. The types of bonds that can be issued may include sovereign
bonds, corporate bonds, diaspora bonds, project bonds among other bond classes. Furthermore,
domestic and international equity markets can be used to mobilise finance. 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 to
maximise on both the capital gains and the holding period return. Harnessing the sources of financing
is dependent on the economic, financial development and international capital flow variables
econometrically confirmed significant determinants. PPP financing policy in Zimbabwe should target
these variables to enhance investment inflows into the water and sanitation sector.

6. Conclusions

The study sought to develop a financing framework for water and sanitation PPPs in Zimbabwe.
This follows the observation by [17] that even in developed OECD countries, there are no readily
available comprehensive frameworks for financing public infrastructure. [19] further recommends
that logical frameworks be developed to guide public infrastructure policies a gap the study
contributed to. The study concludes that water and sanitation financing frameworks, in line with
SDG 17, must integrate both state and non-state sources of finance to sustainably bridge the water
and sanitation financing gap in Zimbabwe. The government of Zimbabwe should seek to optimize
internal public revenue sources of taxes, tariffs and transfers. Collectively and independently, public
sources of PPP financing provide viability gap funding critical to enhance the risk profile of water
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and sanitation infrastructure projects. To crowd in private investors, the study concludes that the
level of financial market development is key. For that reason, enhancing private sources of PPP
finance requires that economic policies in Zimbabwe stimulates both capital market and bank market
development [61]. Developed financial markets are efficient in intermediating infrastructure
investments. 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 on prudent macro-polices that enhances the standard of living in Zimbabwe
given that services consumption is dependent on income levels. The government of Zimbabwe
should thus institute effective growth oriented macro-economic policies. Other than contributing to
the scant literature on financing frameworks for water and sanitation PPPs in Zimbabwe, the study
is a basis for future research. Instead of censored regression, future research can consider count
models instead to build the framework. Moreso a similar study can be replicated in other jurisdictions
and compare the findings.
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Appendix A.
Table 3. Variance inflation factor analysis.
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 2,72
Inflation logIFN 2,4
Government effectiveness GE 2,01
Regulatory quality RQ 1,98
Control of corruption CcC 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
Table 4. ADF unit root test.
Variable ADF Statistic  Critical value (1%) Critical value (5%) Critical value (10%)
AlogPPPUSD -6.207*** -4.380 -3.600 -3.240

AlogGDPP -2.796** -2.528 -1.725 -1.325
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AIRIMP -6.362*** -4.380 -3.600 -3.240
AloglFN -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: A 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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