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The effect of financial risks on foreign debt capital flow to economic infrastructure projects 

in Kenya: An anchoring and adjustment lens of carbon risk premia additivity  

This paper examines financial risk’s effect on foreign debt capital flows to economic, 

infrastructural projects based on behavioral finance theory’s concept of anchoring and adjustment 

and regression analysis of secondary data on determinants of foreign debt capital cost in Kenya 

from 2011 to 2020.  It provides tentative quantitative evidence on the international debt capital 

market’s reaction to the carbon risk and project risk management’s environmental and social 

governance role of designing project business cases and delivering benefits in a way that impacts 

Vision 2030 sustainable economic infrastructure development goals. The key finding is that 

international foreign debt capital markets’ reaction to carbon, country, and project risk management 

vary and influence risk premia in financing key Vision 2030 economic, infrastructural projects in 

Kenya. The findings suggest that infrastructural foreign debt cost is benchmarked on historical 

emission-intensive projects as the baseline. Government-led projects are more likely to hold high 

debt-to-equity ratios in emission-intensive projects influencing macroeconomic fundamentals. 

Decarbonisation efforts are inadequate in transportation project implementation processes. 

Keywords: Financial risk, Capital flows; Infrastructure project finance, Financial risk 

management, Capital effectiveness.  
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 Introduction 

Financial risks affect foreign debt capital flow.  Sustainable financial decisions matter throughout 

the project management process to sustain project activities’ external socio-economic relevance.  

Thus, improving financial risk management to attract foreign debt capital into large Vision 2030 

economic infrastructure projects demands project practitioners be financially savvy to understand 

how projects fit into their wider socio-economic contexts. The United Nations (UN) Sustainable 

Development Goal (SDG) 9: Industry, Innovation, and Infrastructure aim to foster resilient 

infrastructure, promote sustainable industrialisation, and foster innovation. SDG13: Climate 

Action aims to take urgent action to combat climate change and its impacts (United Nations, 2015). 

SDG 17 seeks to strengthen implementing and revitalising the global partnership for sustainable 

infrastructure project implementation regarding multi-stakeholder partnerships as important 

vehicles for mobilising and sharing knowledge, expertise, technologies, and financial resources to 

support sustainable development goals in a developing country. Carbon emission is a recent global 

financial risk referred to as the likelihood of an infrastructure system becoming a stranded asset or 

prematurely divested due to high greenhouse gas emissions (Görgen et al., 2017). To reduce carbon 

risks, Kenya has put up ambitious policies and measures to pursue a low-carbon climate-resilient 

sustainable development pathway to realise her Vision 2030. A recent Vision 2030 baseline report 

by Kenya’s Ministry of Environment and Forestry (2020) pointed out that Kenya will continue to 

rely on the international support for financial, technological, and capacity-building to realise her 

Vision 2030 sustainable development goal. 

The 2020 baseline projections indicate that the total financing for the 2030 target is $62 billion, of 

which 13 % will be from local sources while 87 % is from foreign loans. Hence, the international 

project management discipline has a unique role in Kenya’s low-carbon project financing and 

implementation capacity-building recommending scientifically supported sustainable risk 

management theories and practices. The International Monetary Fund (1988) defined foreign debt 

as the amount, at any given time, of disbursed and outstanding contractual liabilities of residents 

of a country to non-residents to repay principal, with or without interest, or to pay interest with or 

without principal. Foreign debt can be borrowed by a country, company, or citizens from overseas 

lenders, and it is often a tied loan, thus predefining capital project procurement and contracting 

terms. Empirical studies (Morsy & Moustafa, 2020; Mpapalika & Malikane, 2019; Wu et al., 2019) 
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show that sovereign risk distinguishes risk in a foreign loan from a domestic loan by exposing 

projects to international macroeconomic risks and uncertainties. Empirical decision theory tests 

show that psychological dispositions influence strategic management decisions under risk, 

uncertainty, and ambiguity. We draw on Amos Tversky & Kahneman's (1974) anchoring and 

adjustment concept as a cognitive heuristic where a person starts with an initial idea and adjusts 

their beliefs based on this starting point to explain financial risk management’s effect on foreign 

debt as decisions under risk and uncertainty using historical financial risks and foreign debt cost 

data.  Because foreign debt providers seek to invest in projects with good returns and minimum 

risks, financial risks and policy reforms are anchors upon which practitioners adjust project 

financial risk management decisions to attract foreign debt at optimal rates, i.e., risk premia and 

deliver benefits that sustain a project’s socio-economic relevance to impact Vision 2030. Studying 

the effect of financial risks on foreign debt capital flow to Kenya’s economic infrastructure projects 

to explain the carbon risk premia additivity to foreign debt cost is important in several ways. First, 

anchoring and adjustment behavior has been shown to produce erroneous results when the initial 

anchor deviates from the true value. Secondly, reliance on the international support for 

infrastructure project financing and implementation support makes local and global financial risks 

matter to Kenya’s low-carbon infrastructure project selection, business case assessment, 

implementation, and benefits realisation timelines to meet Vision 2030. Thirdly, underpinned in 

the systems theory, practitioner interactions in every project context are embedded in delivering 

Kenya’s Vision 2030 infrastructure projects. As a result, sustainable Vision 2030 infrastructure 

project financing and implementation are financial risk sustainability policy issues to construct new 

and upgrade old infrastructure systems to low-carbon emission status.  

Kenya’s first Nationally Determined Contributions (NDC) to global greenhouse gas emission 

reduction was issued in 2016, after signing Paris Agreement 2015 (UNFCCC, 2015). Kenya 

targeted a 30% emission reduction conditional on international support. In a recent report by the 

Ministry of Environment and Forestry (2020), the target has been enhanced to 32 % relative to 143 

MtCO2 eq business as usual scenario, making 2020 the baseline year in line with the Vision 2030 

milestone review process with another mid-term review to be done in 2025. How the international 

project management discipline can support Kenya’s revamped sustainable development pathway 

through infrastructure project risk management is unknown. Consistent with Kreiner (1995), 
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projects are fixed-time horizon, discretely, consciously designed, and planned social organisations 

that develop through continuous learning and adaptation to their environments. 

A growing body of research has revealed increased access to foreign infrastructural debt by African 

countries, but debt costs suggest that borrowing patterns trend towards expensive commercial debt 

exacerbating sovereign risks (Makau et al., 2018; Morsy & Moustafa, 2020; Mpapalika & 

Malikane, 2019). Morsy & Moustafa (2020) industry research study quantified that African 

countries’ sovereign risk premium is about 2.9 percent higher than other regions, suggesting 

African infrastructure projects’ cost-risk return profiles are deemed pessimistic by the international 

debt capital market. Infrastructural borrowing undergoes extensive international support in project 

selection criteria, business case justification, preparation, and implementation appraisal reviews. 

Arguably, the high-risk premia could be wrong reference points for some countries, raising the 

question: How does the expensive borrowing culture arise in Kenya’s case? How can sustainable 

infrastructure project risk management be designed to influence risk premia positively in Kenya? 

Answering these two questions by analysing the historical effect of financial risks on Kenya’s 

foreign debt costs, the study makes four contributions. First, data on many African countries are 

used to compare sovereign risks to price infrastructure loans. However, most African projects are 

not rated by the three credit rating agencies, Moody’s, Standard and Poor’s, and Fitch, and project 

implementation capacities differ. Data on foreign debt capital granted to 12 economic, 

infrastructure projects between 2011 and 2020 in Kenya, sovereign, carbon, and project-specific 

risks are used to analyse the determination of risk premia to pin down the variable of interest, 

“carbon risk premia.” The second contribution relates to testing some of the more recent private-

public partnership infrastructure risk-sharing governance models’ implications on capital 

effectiveness in economic, infrastructural projects in Kenya to understand project-specific and 

multilevel project risk premia determinants. Thirdly, the micro-level data on carbon emission 

reduction in the private-public partnership projects in transportation and energy projects used in 

the analysis shows how practitioners anticipate and react to the carbon risks in sustaining foreign 

debt capital flows while meeting Vision 2030 sustainable economic development goals through 

infrastructure projects in Kenya. Finally, similar to Zhou et al ., (2018), the present study’s 

interdisciplinary perspective covering finance, project management, international business 

scholarship, and multi-industry investigation considers the asymmetric nature of carbon risk 
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management across projects. The potentially different responses from high and low carbon emitters 

in an African country, the value of these responses for debt procurement and contracting project 

success definition, and stakeholder satisfaction. Overall, the study reveals that carbon risk 

mitigation and adaptation require a two-way communication process where practitioner's in-depth 

awareness about how the international market prices risk informs project business case to benefits 

delivery processes supplementing the top-down sustainable infrastructure financing and 

implementation policy formulation in Kenya’s case. The rest of the paper proceeds as follows: 

Section 2 provides a literary elaboration of theoretical aspects of project risks, their mitigation 

tools, and their relationship with sustainable foreign debt capital flow to economic infrastructure 

projects. Section 3 develops the analytical framework. Section 4 states the empirical results of an 

econometric analysis of the risk premium associated with foreign loans extended to a sample of 

power and transportation infrastructure projects in Kenya. Section 5 provides the discussion, 

theoretical and practical implications, and policy recommendations.  

 Theoretical underpinnings and empirical evidence  

2.1 Project risk and their mitigation tools 

According to project management theory, risk can lead to positive or negative outcomes (Project 

management Institute, 2013). Finance theory deals with risk a priori when the project’s capital 

structure is established. Thus, ex-ante, management research and international business scholarship 

help make inferences about how the project management process addresses risk mitigation. 

Accordingly, the anchoring and adjustment concept integrates management and finance theories 

about project risk management and mitigation’s main objectives: lowering systematic risk and 

diversifying unsystematic risks to attract capital and deliver project benefits sustainably. As noted 

in the introduction, projects are social organisations (Kreiner, 1995) where practitioners are 

strategic leaders (Shenhar, 2015) in identifying and managing environmental drifts (Usher & 

Whitty, 2017) to adapt projects to their wider socio-economic contexts and deliver unique value. 

The person-fit-environment theory by Muchinsky & Monahans (1987) posits that complementary 

congruence is the match between an individual’s talents and the corresponding needs of the 

environment. The strengths of the individual complement the needs of the environment. As a result, 

the adequacy of the fit between practitioners and the international environment can affect 

practitioner’s psychological orientation to financial risks through risk information reference points. 
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An optimal fit facilitates effective risk management, but practitioners experience maladaptation, 

leading to ineffective risk management decisions if suboptimal due to using wrong cues about risk. 

Thus, practitioner capacities to understand financial risks to anchor and adjust project risk 

management to orient projects to sustainable goal-seeking mode is key to Kenya’s Vision 2030 

infrastructure project financing and delivery. 

Finance’s  Markowizt (1952) modern portfolio theory recommends eliminating unsystematic risk 

through portfolio diversification where negatively correlated cash flows offset risks. Unsystematic 

risk is project-specific or industry-specific. This risk is not correlated with the market risks, 

governable at project or industry level, and nearly eliminated through risk diversification strategies. 

Its examples include the project implementation strategy, technology, financial structure, credit, 

legal, liquidity, political, and other operationally governable risks. In finance theory, the lowering 

of systematic risks is hedging, i.e., taking the opposite direction of volatility using a financial 

instrument like an interest swap (Modigliani & Miller, 1958). Hedging carbon risks means 

transferring them to another financial institution which ultimately leaves the global risk unresolved. 

For example, while developed countries have robust carbon emission trading mechanisms for 

participants to buy and sell emission credits, Kenya is a voluntary participant given her negligible 

0.1% global emission contribution but could bear the global carbon systematic risks in debt costs. 

This raises concerns about how international debt capital, technology, and project implementation 

support decarbonisation among borrowers. In this study, risk mitigation is a purely financial 

transaction that targets to alleviate the future financial distress of an economic unit to attract foreign 

debt capital and bolster long-term stakeholder satisfaction. It follows Modigliani & Miller (1958) 

theory that, in perfect markets, hedging risks is fruitless because the risk is priced appropriately to 

match asset fundamentals with return on investment; however, when markets are imperfect, 

hedging can alter risk premium by influencing the expected financial distress costs and investment 

decision assessment. In perfect markets, differences in external (foreign debt) financing costs are 

attributed to asymmetric information (Myers & Majluf, 1984) or contracting problems (Jensen & 

Meckling, 1976). Varying policy and project implementation strategies are information 

imperfections. Presumably, risk information about most African countries’ infrastructure projects 

is inadequate due to infrastructures not being credit-rated, and most countries have not attained the 

investment-grade status.  Widely accepted project risk mitigation strategies include risk avoidance, 

retention, transfer, or sharing—three motives guiding risk mitigation include. 
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 Alleviate financial contracting costs  

 Reduce bankruptcy costs by reducing the variability of project cash flows over its lifecycle 

 Reduce the project manager’s risk exposure, maximising the project’s expected utility  

Essentially, practitioners should be driven by these motives to select risk mitigation trade-offs that 

sustainably deliver projects at a minimal cost – capital effectiveness. The above review shows the 

finance and international business scholarship’s theoretical congruence in financial risk mitigation.  

 The empirical evidence from policy and academic research 

Kenya has been experiencing adverse climate change effects. According to the Ministry of 

Environment and Forestry (2020) report, emissions rose by 65% from 56.8 MtCO2 eq in 1995 to 

93.7 MtCO2 eq in 2015 from agriculture at 40%, energy 38%, transportation 18%, and other 

industrial sectors and are projected to grow to 143 MtCO2 eq by 2030. As required by the United 

Nations Framework Convention on Climate Change (UNFCC) for member countries to update 

their emission reduction targets, an updated report on Kenya’s Nationally Determined Contribution 

(NDC) as of December 2020 indicates that Kenya’s per capita carbon emission of 2.06 MtCO2 eq 

translates to an overall 0.1% (2019) contribution to global greenhouse gas emissions. This level is 

negligible compared to the global per capita carbon emission average of 4.92 MtCO2 eq. Three 

low-carbon priorities Kenya is pursuing include mobilising low-carbon project financing locally 

and from overseas to meet the required $62 billion by 2030. Secondly, ensuring technology 

development and transfer from overseas countries to Kenya consider climate risk mitigation and 

adaptation in designing infrastructure projects to climate-proof infrastructure systems’ future cash 

flows. Thirdly, capacity building along the entire project management process to ensure financial 

viability and vulnerability risk assessments incorporate climate risk information. Indeed, emissions 

growth and Kenya’s priorities reveal macro and micro-level project business case to benefits 

delivery guidelines that practitioners must consider when financing and implementing projects. 

A look at the more recent empirical academic research on infrastructural project risks in Africa and 

Kenya suggests that project creditworthiness analyses are generally centered on macroeconomic 

risks. Macroeconomic risks are systematic risks that can only be partially eliminated through 

hedging. Traditional project management goals of cost and schedule define project success, 

ignoring the unsystematic future capital cost attributable to mitigating rising environmental risks 

in project technology selection and its additive effect on risk premia in studies efforts to analyse 
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the key determinants of debt capital flow cost and value for money. For example, Fan et al ., (2019) 

examined the decarbonisation determinants of implementing economic infrastructure projects, 

focusing on the Belt and Road Initiative countries. China’s Belt and Road economic, infrastructure 

projects are among the leading foreign debt capital flows and project implementation support to 

most African countries (Basu & Janiec, 2020; Irandu & Owilla, 2020). The results revealed that 

the gross domestic product’s economic development and potential energy consumption carbon 

emissions were the two most important carbon emission growth factors. Secondly, abatement 

technology changes and possible energy intensity changes were the two main inhibiting factors to 

decarbonising infrastructure projects during implementation. It suggests that practitioners need to 

enhance their project technology selection capacities to counter potential emissions growth.  

Onjala (2018) revealed that the large infrastructure foreign loans to Kenya were mostly tied loans. 

In a tied loan, a lender makes a loan in exchange for the promise that the borrower will use the loan 

proceeds to purchase goods from the lender’s country. One notes that tied loans a priori design 

project procurement plans and value for money through the technology, quality, and price of project 

inputs – capital, materials, and labor. Recent research about latecomers into large infrastructure 

projects, most African countries, traced several systematic and unsystematic risks to tied loans. 

Findings suggest that tied loans are ambiguous (Farooq et al., 2018; Onjala, 2018), opportunistic 

supplier behavior of technological dumping could be propagating future carbon-related financial 

risks  (Bos & Gupta, 2019; Fan et al., 2019), and suboptimal project benefits delivery instances 

abound (Carrai et al., 2020; Irandu & Owilla, 2020). The short-term and long-term financial risk 

effects of tied loans are unknown, further challenging project risk understanding and management. 

These studies do not investigate the risk premia additivity of the risks to foreign debt costs. 

In a regional level study, Gregory & Sovacool (2019) analysed the literature on financial risks and 

barriers to electricity infrastructure in East Africa and pointed out risks related to inflation, interest 

rate risk, exchange rate risks, and the general lack of long-tail debt capital. Pueyo (2018) addressed 

the issue of costs and returns of large renewable energy projects in sub-Saharan Africa and revealed 

that despite generous returns in renewable energy projects, a low demand, a lack of networking 

infrastructure, governance, and social acceptance problems, exacerbated by uncertain land property 

rights and rent-seeking affected project success in Kenya. A country-level policy analysis by 

Ndiritu & Engola (2020) found that while the Feed-In-Tariff (FIT) policy for renewable energy 
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projects had triggered investment interests, a significant delay in the commercial roll-out of projects 

in the ten-year time lapse following the FIT policy’s introduction in 2008 existed. Most projects 

were in the early stages, with technical expertise unavailable for policy redesign and policy 

implementation inefficient. Kenya’s FIT is indexed to the U.S dollar to mitigate foreign exchange 

rate risks, but it seems that the real-world governance issues highlighted by Pueyo (2018) subvert 

policy success in attracting investors. Studies show multi-level financing, technological and 

benefits delivery risk governance disequilibrium among project participants. Interestingly, what 

practitioners do and how project-level risk governance can supplement the top-down government 

policy formulation process with a bottom-up process is unknown.  

Githaiga & Bing (2019) analysed the impact of the standard gauge railway on the Kenyan economy, 

pointing out that rent-seeking escalated construction costs. While the tariff disputes leading to low 

demand are negative stakeholder reactions, the rails continued operation on diesel oil instead of 

electric power resulted in a higher operations and maintenance cost. It suggests limited attention 

was given to mitigating carbon emissions during the project construction phase despite the design 

allowing electric traction and stakeholder collaboration on Vision 2030 project goals is insufficient. 

However, the study’s scope fell short of quantitatively relating the project losses and project 

management process to risk premia. As seen above, most studies have concentrated exclusively on 

risk identification ignoring their capital procurement and contracting costs and risk management 

behavior. While foreign debt costs and the carbon risk premia additivity remain underexplored, 

indeed, studies highlight several carbon technological and management issues. Thus, research 

findings need to be empirically verified and project risk management implications ascertained. 

Furthermore, by ignoring quantifying the carbon risk premia additivity in macroeconomic project 

risk analysis, researchers omit significant foreign debt capital costs and project implementation 

information that affect infrastructure projects’ capital flows. This is because the environmental, 

social governance index has emerged as a substantial determinant of project risk management in 

recent years. Carvallo et al ., (2017) found that geothermal resource adoption is more sensitive to 

operational degradation than high capital costs, emphasising sustenance of maintenance and 

operating subsidies in Kenya, whose source is largely the international market. This indicates that 

geothermal project design, vulnerability risk assessment tools, and contingency provisions be 

extended to incorporate this climate risk in the entire project operational lifecycle costs.  Moreover, 
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the international market empirical analysis shows that carbon risks are systematic, costly to hedge, 

and priced in debt costs (Delis et al., 2018; Engle et al., 2020; Görgen et al., 2017; Monasterolo & 

de Angelis, 2020). Evidence is also found in the recent surge in green bonds, social bonds, 

sustainability bonds, sustainability-linked bonds, green loans, sustainability-linked loans, green 

project input materials, and procurement practices (Boissinot et al., 2016). However, given that a 

lender’s capital cost is an aggregate of all risks, it is not practical to independently analyse carbon 

risks. Its novelty in financial risk assessment is a debt capital cost additivity to existing risk factors. 

Görgen et al., (2017) conceptualised that carbon risks could be decomposed into systematic risk 

and unsystematic risk comprising: (i) Value chain: production, process, technology, and supply 

chain. (ii) Public perception: consists of how carbon emission and carbon mitigation policy is 

viewed by stakeholders (customers, investors, creditors, and suppliers) (iii) Adaptability: strategies 

and policies to adapt to new technology and regulation about emission reduction. Zhou et al ., 

(2018) argued that carbon risk is asymmetric across different industries and imperfect information. 

Risk management strategies differ in operational location, carbon intensity, value chain position, 

industry-specific innovation, substitution, and technological alternatives. Therefore, results from 

different locations allow individual conclusions to be drawn about a project or country’s 

decarbonisation efforts in foreign debt procurement and contracting. In summary, theoretical, and 

empirical studies show systematic and unsystematic carbon, country, and project-specific financial 

risks and management inadequacies. Identified financial risks suggest that the international project 

management profession has a role in helping Kenya deal with systematic and unsystematic risks to 

meet Vision 2030 infrastructure goals. The next section presents the financial risks’ relationship 

with sustainable foreign debt capital flow. 

2.2 Relationship between financial risks, mitigation tools, and sustainable foreign debt capital 

flows to economic infrastructure projects in Kenya  

Large-sized infrastructure project capital needs outweigh the local debt capital market. Even if 

traditional macroeconomic risks are mitigated, financial tools are limited in hedging carbon risks. 

Technologies to decarbonise infrastructure and trading carbon emissions are feasible project design 

and management actions. Failure to do either can lead to “stranded asset” and costly premature 

asset divestiture when climate policy changes. Insufficient project management practices can lead 

to carbon credit certification failures and the invalidation of insurances used to reduce carbon risks. 
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African countries need forward-looking financial investment decision-making assessment tools 

and social intelligence on global climate policy to mitigate the potential rise in carbon risks despite 

their current low carbon emission status. They are still addressing large infrastructure needs.   

Firstly, the long construction periods beyond 3 to 5 years expose projects to world economic 

changes. Onjala (2018) showed that despite tied loan term ambiguities, China’s loans to Kenya’s 

transportation projects are the largest and have the longest maturities of 27 to 40 years compared 

to the average of 12 to 15 years in energy projects. The United Nations welcomed China’s Belt and 

Road Initiative under collaborative global governance for sustainable Vision 2030 economic 

development, which addresses long-term debt and project implementation constraints in Africa. 

For instance, macroeconomic changes affect the local currency’s value for money while servicing 

foreign debt repayments in foreign currency – mostly the U.S. dollar. Unfavorable fluctuations in 

the domestic currency exchange rate and capital controls limiting currency convertibility and 

transferability impede efforts to attract foreign debt capital.  This means trade-off about targeted 

project procurement timelines, budgets, work breakdown structures, and activity sequencing during 

implementation phases call for adaptive in-country and international economic policy anchoring 

and adjusting strategies.   

Secondly, heightening climate risks create cash flow and policy uncertainty. For instance, 

refinancing brownfield infrastructures to upgrade them to a hybrid (fuel-switch projects) or less 

emission-intensive can expose an operational infrastructure system to a short-term sudden revenue 

shortfall but yield long-term benefits if practitioners managed interconnected project trade-offs 

well. Delays in weaning off carbon emission-intensive infrastructures carry even greater stranded 

assets risks (Buh et al   ., 2018; Fan et al   ., 2019; Monasterolo & de Angelis, 2020). However, 

commercial gains from an individual project risk mitigation effectiveness can be reversed by multi-

level and cross-sectoral project planning and implementation misalignment pointed out by Pueyo 

(2018) and Githaiga & Bing (2019).  Thirdly, policy clarity shapes financial investment decision 

information to attract foreign capital. Projects have a high degree of location and asset specificity 

thus;, a sunk cost investment risk can arise from policy changes if not carefully assessed against 

future cash flows. According to Leipziger & Dailami (1999), whereas the extent of the sunk 

investment risk would vary from sector to sector, finance theorists posit that sunk costs from 

premature project divestitures generate high termination or bankruptcy costs (Modigliani & Miller, 
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1958).  Studies showed hesitation in renewable energy project investment despite tariff protection 

(Dalla Longa & van der Zwaan, 2017; Eberhard et al., 2017; Ndiritu & Engola, 2020). The main 

reason being once the investment is sunk, the incentive system and contracting parties’ bargaining 

power on policy changes significantly. Leading contracting and risk-sharing policy approaches to 

mitigating sunk costs can be traced to the dominance of Build, Operate, Transfer (BOT) and Build, 

Operate, Own (BOO) arrangements between government and international project developers. 

Practitioner entrepreneurial acumen to pin down policy gaps that could lead to sunk costs is useful 

to financial risk management but remains unknown.  

Fourthly, private-public partnerships dominated the large infrastructure projects in Kenya in the 

past decade. Chileshe et al ., (2020) elaborated on private-public-partnerships critical success 

factors in Kenya, pointing out institutional capacity and an available capital market are significant. 

As noted in the introduction, projects are social organisations bringing together several actors to 

achieve unique goals. Hence, the capital market underdevelopment issue pointed out in empirical 

studies suggests that investors have limited scope to divest their equity holdings through initial 

public offerings (IPO). Robust risk management tools incorporating climate risks should constitute 

foreign debt risk governance frameworks. Common and well-known international project 

implementation companies dominate the independent power projects, suggesting concentration 

risk premia associated with these creditors’ locked investments, the convergence of their risk 

assessment tools, and their climate policy response actions could influence sectoral capital costs.  

Fourthly, long operational lifecycles mean that risk intensity can only be isolated over time and 

based on phases – development, construction, operation, and termination (Flyvbjerg, 2017). 

Viability gap financing is offered for the early-stage phase. However, a significant climate change 

commercial risk and its effect on off-take agreements in power projects or market risks (Odhiambo 

et al  ., 2020a), tariffs in rail (Githaiga & Bing, 2019), and toll road projects (Banerjee et al  ., 2020) 

give substantial value to resolving policy information asymmetry and moral hazards (Akerlof, 

1970) among actors. Governments’ policies, strategies, political stability, and project parameters 

and benchmarks such as tariff rates and capital cost possess tremendous financial risks influencing 

investor decisions. Against this background, this study relies on two multi-level project risk 

governance informational asymmetry sources that practitioners should strive to resolve to explain 

the relationship between financial risks – carbon, country, and project risk and risk premia.  Firstly, 
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the global shift to private-public partnerships to share risks in sustainable financing and 

implementing of projects; secondly, innovation in international capital markets to address 

sustainability in supplying long-term foreign debt capital to infrastructure projects since costs take 

10 to 30 years recoup.  

(a) Financial risk mitigation tools in private-public partnership projects in Kenya   

Mulligan et al  ., (2020) proposed hybrid governance. While what practitioners do towards project 

risk governance is embedded in Vision 2030 infrastructure goals, empirical practitioner-oriented 

carbon risk perspectives lack in Kenya. Constrained public budgets have led the Kenya government 

to guarantee projects through special contracting and risk-sharing agreements. The Build, Operate, 

Transfer (BOT) and Build, Operate, Own (BOO) arrangements dominate infrastructure projects 

exposing Kenya to global market risks if not well-governed. Private-public partnerships thrive on 

various development achievements regarding institutional, regulatory, management, and policy 

environments (Chileshe et al., 2020; Ndiritu & Engola, 2020; Pueyo, 2018) that practitioners 

should understand well to be effective in risk management. Scientific evidence showed that private 

investors are hesitant to invest long term, suggesting they need to be supported by more robust 

government actions around tax incentives, direct financing, and guarantees to improve the project’s 

cash flow or reduce financial risks beyond the project company. Financial risk effects generally 

differ from project to project, requiring practitioners to bridge any policy risk information 

asymmetries from project management processes experiences. 

Leipziger & Dailami (1999) pointed out four distinct types of government support to mitigate credit 

risks shown in Table 1 below that were traced to Kenya’s projects – direct financing, revenue risk 

guarantees, import and withholding tax incentives, and capital project grants/subsidies. Kenya’s 

tax incentives mainly target attracting private foreign direct investment in key infrastructure sectors 

like renewable energy. Table 1 reveals that guarantees are the most prominent risk mitigation tool 

in Kenya due to their direct impact on liquidity issues project promoters face, ranging from the 

commercial risk of non-payment from government entities, policy (climate), political, revenue, 

tariffs, and regulatory risks. The government issued a range of explicit revenue guarantees, letters 

of credit, and insurances. For instance, the 20-year power off-take agreement to the Lake Turkana 

Wind Power Plant’s private developers in the power sector and the 27-year revenue guarantee to 

the Nairobi Expressway operators. The indexation of the tariff assumes part of the exchange rate, 



14 
 

interest rate risk, and inflation risks by ensuring that even if changes in the local currency’s value 

against foreign currencies are related to domestic inflation, foreign creditors and investors will be 

covered if project revenues are in local currency. These instruments cannot address climate-related 

commercial risks associated with the plant’s carbon emission efficiency rates but management 

actions. 

Table 1: Types of government guarantees to private infrastructure projects 

Risk category Type of guarantee 

Contractual obligations of 
government  

Guarantee of off-take in power projects 

Policy/Political Risk 
Guarantee of currency convertibility and transferability 

Guarantee in case of changes of law or regulatory regime 

Financial market disruption Guarantee of exchange rate 
Fluctuations guarantee of interest rate Debt Guarantee 

Market risks 

Guarantee of tariff rate/sales risk guarantee 

Revenue guarantee 

Direct financing 

Source: Authors; information from various sources of literature 

(b) International supply of long-term debt capital to infrastructure projects 

As pointed out by Gregory & Sovacool (2019) and Chileshe et al  ., (2020), a key requirement in 

Kenya’s infrastructure project financing is the availability of sufficient and appropriate long-term 

debt capital. Leipziger & Dailami (1999) suggested that debt structuring in infrastructure project 

financing relies on the traditional bank risk management practices of matching cash flows with 

loan maturities, i.e., that long-term assets should be funded with long-term debt and short-term 

obligations with short-term debt. It speaks to aligning financing with project implementation 

schedules right from business case to benefits delivery to impact Vision 2030 sustainability goals. 

However, achieving long-term debt sustainability will depend on a large-scale shift in international 

project management and investment information transparency, including climate risks, which is 

still nascent in terms of tools and methods to account for it (Zhou et al ., 2018). Scientific research 

on carbon risk hedging  (Engle et al   ., 2020)  found support for both sides of the academic debate 

regarding perfect market informational efficiency (Fama, 1970) and adaptive market hypothesis 

(Lo, 2004), suggesting unresolved issues exist. The market efficiency debate asserts the role of 

market imperfections constituting taxes, agency costs, and asymmetry of information in pricing 
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capital assets. Information efficiency shapes asset pricing behavior through an under or 

overreaction to price risk. Practitioners play a leading role in shaping infrastructure debt markets 

information efficiency through risk management. More so, in project financing, where loans are 

strictly paid from the project’s generated cash flows and creditors have limited recourse to the 

sponsor’s assets (Finnerty, 2013; Gatti, 2013).  It is an ideal research ground to understand how 

management, finance and international scholarship inform the international project management 

discipline’s theory, practice, and low-carbon policy in a developing country. New theories should 

be applied to carbon risks and foreign debt cost studies to generate new insights. Additionally, 

some evolving future credit risk penalties to consider include carbon taxes, emissions trading, and 

compliance with clean development mechanisms, which are within the ambit of practitioners.  

Finally,  Kenya relies on international markets because her local debt market is much smaller, less 

liquid, and has a narrower investor base due to fewer institutional investors (Babatunde & Perera, 

2017; Chileshe et al  ., 2020; Odhiambo et al  ., 2020a). Foreign institutional investors’ entry into 

the market and the recent liberalisation of domestic interest rates led to considerable growth, as 

indicated in the increased financing and participation of independent power developers in 

renewable energy projects. It suggests decarbonising the entire value chain demands thoughtful 

practitioner dialogue and stakeholder engagement on all sources of project risks (Fan et al  ., 2019; 

Godínez-Zamora et al   ., 2020). Indeed, Kenya has made significant progress in strengthening her 

local infrastructure bond market’s liquidity and has recently introduced green bonds. Her guiding 

policies in the low-carbon transition include the Green Economic Strategy, Implementation Plan 

(GESIP) of 2016–2030, and the Kenyan Green Bonds Programme (GBPK) launched in March 

2017 to support a domestic green bond market. However, the 65 % rise in emissions between 1995 

to 2015 and some public emission-intensive projects’ inability to access long-term capital suggests 

that efforts are needed to lengthen green bond and debt maturities (Ngwenya & Simatele, 2020) to 

match project features. More green capital market development policies, tax incentives, and 

regulatory innovation are needed to establish a viable secondary market for trading in private 

infrastructure debt instruments. Efforts to develop risk mitigation tools such as green bond 

insurances to enhance local currency bonds’ attractiveness to a broader local and foreign investor 

base are required ( Ngwenya & Simatele, 2020). Finally, upgrading the derivatives market’s current 

infrastructure to make it more diversified to provide weather derivatives for renewable 

infrastructure projects is useful. 
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In conclusion, the literature review shows no one-size-fits-all solutions exist. Studies point to a 

need to understand multi-level risk governance challenges and cross-sectoral industry tools that 

help practitioners make sustainable financial decisions. Investigating project financing terms, 

technology transfer, and risk management capacities helps researchers, policymakers, and 

practitioners understand risk premia determinants to develop effective investment decision 

assessment tools. The next section is the analytic framework.  

 

2.3 Analytical framework 

The present study’s analytic framework builds from the two-period bank lending model Leipziger 

& Dailami (1999), incorporating sovereign risks Edwards (1986)  and (Mpapalika & Malikane, 

(2019) as a baseline, and the carbon risks proposed by Görgen et al., (2017)  are used to extend it 

in determining the effect of credit risks on foreign debt capital flows. Following the steps and 

assumptions provided by Leipziger & Dailami (1999), the model starts with a highly simplified 

bank lending model with an exogenously specified probability of country default or financial 

distress. As shown in the literature, an important attribute distinguishing a foreign loan from a 

domestic one is the sovereign risk the debt capital provider faces, which is the anchor to adjust to 

price risk as postulated in this study. Hence, the importance of country risk in internationally 

funded infrastructure projects follows the assumption that even if a commercially viable project is 

established, its ability to service its foreign debt or equity depends on broader host country policies 

regarding capital mobility and currency convertibility, which are beyond the control of the project 

entity. The model’s main assumptions is that suppose the required return by a creditor, or cost of 

debt capital, from a particular project in a given country, is i,  i can be expressed as i = r+ s, where 

r is the risk-free rate of interest, and s is the independent variable reflecting the market’s combined 

assessment of the project’s carbon, country, and project credit risks. The determination of s as a 

function of specific carbon, project, and country risk is presented next. 

Sovereign risks could be derived from country and infrastructure credit rating agencies since they 

consider numerous social, economic, and political factors in assigning the credit scores (Mpapalika 

& Malikane, 2019). Evidence from the most recent published reports from renowned global credit 

rating agencies Moody’s (2019), Standard and Poor’s, and Fitch and leading scholarly 

examinations of determinants of country risks (Edwards, 1986; Mpapalika & Malikane, 2019) 
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suggest that six factors significantly explain a country’s credit rating: per capita income, GDP 

growth, inflation, external debt, level of economic development, and default history and that rating 

and market-determined credit spreads of sovereign bond issues had a strong relationship. More 

recent studies reveal a close correlation between a country’s external debt, sovereign bond 

performance, infrastructural development, and foreign capital flows (Morsy & Moustafa, 2020). 

Additionally, the environmental, social governance index has emerged as a significant determinant 

of project risk in recent years (Abdi et al  ., 2018).  Hence, following prior studies examining the 

relationship between carbon risks and cost of debt, the present study adds carbon futures contract 

price to the six factors used in the measurement model for country risks as a proxy for carbon credit 

risk (Jung et al   ., 2018; Pizzutilo et al   ., 2020; Zhou et al   ., 2018). 

As revealed in the reviewed literature, the risk premium demanded by creditors from an 

infrastructure project is a function of their risk perception, availability of third-party guarantees, 

the contractual arrangements in the loan security package, and the broader host country 

macroeconomic fundamentals. The present study decouples the influence of carbon, country, and 

project risk by postulating conditions under which the project or the country experiences financial 

distress, including carbon emission constraints in accessing capital. The project’s financial distress 

derives from the standard corporate finance practice of defining default as the condition in which 

the project’s revenues are less than the face value of its outstanding debt obligations, denoting a 

cash flow or liquidity crisis (Copeland & Weston, 1988; Gatti, 2013). Hence liquidity ratio is the 

selected variable for financial distress (Modigliani & Miller, 1958).  As pointed out in the literature, 

project risk management can affect success and stakeholder satisfaction. Because projects are non-

routine ventures to change or deliver unique value, we consider value-for-money and value-for-

many success principles to proxy risk management quality. Risk management quality underlies 

performance to business case in cost, quality, schedule, and stakeholder satisfaction. Stakeholders 

are anyone affected by the project because, as shown in the literature, tariff disputes were attributed 

to low demand and loss-making in projects suggesting the socio-economic context within which 

the project exists can influence its financial success. 

As shown in the literature, the private-public partnership project financing environment entails 

private foreign debt capital from banks, mutual funds, hedge pension funds, and insurance 

companies invested in projects. Therefore, the robustness of this study’s results is enhanced by 
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encompassing the country and private sector’s vulnerability to the changing global financial 

landscape of emerging market economies and international project management. Factors and 

circumstances which bear upon the creditworthiness of private entities relate to direct or indirect 

measures adopted by the governments in response to a situation of financial distress. Such actions 

would include contractionary macroeconomic policy stances, direct intervention in the foreign 

exchange markets, and sustainable economic infrastructure development policies. For instance, 

Kenya enacted an external debt management policy in March 2020 following pressure on the rising 

external borrowing for large economic infrastructure projects. It could influence controls on 

currency convertibility or transferability (Liao et al ., 2019) and mainstream clean development 

financing mechanisms to avert the risk of “stranded assets.” 

In Leipziger & Dailami, (1999) footsteps and most recently Atalla & D’Errico’s (2019), the present 

study’s analysis is based on a two-period bank lending model with no taxes, transaction cost, and 

third-party guarantee and focuses only on default risk to be the dependent variable. Thus, consider 

a bank is extending a foreign currency-denominated loan to a company to fund an infrastructure 

project. The loan is contracted in the first period with the face value D dollars paid back in the next 

period. The investment project yields an uncertain cash flow 𝑋 Dollar (in foreign currency 

equivalence) in the second period. The authors define 𝑋 to include liquidation value of assets but 

net operating costs. In line with project financing, the promised payment to debt capital provider, 

i.e., interest plus principal, is serviced entirely from the project’s cash flows, i.e., no recourse to 

project promoters’ credit. To incorporate country risk, the authors assume a random variable z 

represents financial distress.  z takes only two alternative values of z = 0, with the probability p, 

indicating that the country is in financial distress at the time of loan maturity, and value z = 1 with 

the probability 1 - p. In the event of financial distress, the project’s ability to promptly service its 

foreign currency loan obligations is adversely affected. Three events are important: (a) a general 

deterioration in business and the economic environment associated with country financial distress, 

and (b) imposition of government control and interference with access to foreign exchange, 

resulting in less than 100% loan recovery, even if the project itself is financially viable (c) a climate 

change policy that constrains capital flow to certain projects,  penalises a project for emissions or 

renders a project a stranded asset leading to divestment. In such a situation, the authors denote the 

fraction of the project’s loan repayment that can be recovered by the parameter α, where 0≤α≤1. 

For a value of α = 1, the loan is fully recovered, and for α = 0, the loan is lost. In the case of no 
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country default, the pay-off to the foreign creditor is determined solely by the project’s financial 

viability, in the sense that whether its cash flows are sufficient and adequate to meet its contracted 

loan repayment obligations. Taking all possibilities into account, and bearing in mind that an 

infrastructural project debt contract is a fixed obligation which does not entitle debt investors, 

beyond a certain point, to the success of the project, the return, or pay-off to the creditor 𝑌, will be 

a function of both country, carbon, and project credit risks, i.e.,  

Y = 𝜋(𝑧, 𝑋) which can be expressed as: 

𝑌 = 𝜋(𝑧, 𝑋) =  
min(𝐷, 𝑋)       𝑖𝑓 𝑧 = 1

𝛼min(𝐷, 𝑋)    𝑖𝑓𝑧 = 0
                                                                                                                 (1)                                             

Where 

min(𝐷, 𝑋) =  
𝐷         𝑖𝑓 𝑋  ≥ 𝐷 

𝑋          𝑖𝑓 𝑋 < 𝐷
                                                                                                                               (2)                                             

The expected value of  Ȳ can be expressed as: 

E(Y) = {1 − 𝑝 + 𝛼𝑝} 𝐷 − ∫ (𝐷 − 𝑥)𝑓(𝑥)𝑑𝑥                                                                                                    (3)                                             

Where 𝑓(𝑥) is the density probability function of 𝑋 

Under the assumption that creditors are risk=neutral, the market value of the loan V is the present 

value of E(𝑌), discounted at the risk-free rate of interest, r. that is 

V =
E(Y)

1 + 𝑟
                                                                                                                                                                        (4) 

Given that the loan has a maturity of one year with a promised D, and market value V, its expected 

market rate of return i, is given: 

𝑖 =
𝐷

𝑉
− 1                                                                                                                                                                         (5) 

From equation (3), (4), and (5), it is possible to derive an expression for the risk premium on the 

loan       s = i-r, which can be shown to equal: 

𝑖 − r =
(1 + 𝑟)(1 − 𝜆)

𝜆
+ 𝐿                                                                                                                                       (6)   

Where 𝞴 and L are defined as: 
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λ = 1 − p + αp                                                                                                                                             (7) 

  𝐿 = ∫ (𝐷 − 𝑋)𝑓(𝑥)𝑑𝑥                                                                                                                                    (8)  

Equation (6) describes the risk premium on a foreign currency loan to a project as a function of 

country, carbon, and project risk attributes at both levels. As pointed out in the literature, a carbon 

risk can arise either due to policy changes or project level due to poor project benefits delivery. For 

simplicity, it is included as a regressor in the econometric model. The carbon futures price change 

is the proxy for the systematic carbon risk to account for its country-level nature, while the reduced 

carbon emission in volumetric terms is the proxy for project-level carbon risk to account for project 

management quality. Country risk is captured through the parameters, α and p, and project risk 

through L. If there is no country risk, i.e., 𝞴 = 1, which can happen when either p =0 or α = 1, then 

s = L. On the other hand, if there is no project risk, i.e., L = 0, which could happen if the loan was, 

for instance, fully guaranteed by the government, then 

𝑠 =
(1 + 𝑟)(1 − 𝜆)    

𝜆
 

In equation (8), L defines the average loan loss on the project. It will be zero for a full pay-off 

outcome and positive in default. Finally, the role of the risk-free rate of interest r in the 

determination of the credit risk premium s is addressed in equation 6. From equation (6), it is 

evident that s depends positively on r, implying a second-order influence of variation in the level 

of risk-free interest rates on the cost of borrowing to the projects. This second-order effect stems 

from the fact that as international interest rates decline, outstanding foreign currency loans’ market 

value increases. Given US dollars’ dominance in international loan markets, it is reasonable to 

consider a good proxy for r, a special 10-year U.S. Treasury rate. Thus, when U.S. rates increase, 

the foreign debt capital cost increases directly and indirectly through a higher credit spread. 

 Econometric regression results and discussion 

The above model is an intuitive perception of the combined effect of country, carbon, and project 

risks on foreign debt risk premia. This section presents the empirical results of the fixed-effects 

pooled panel data regression, drawing on a sample of infrastructure projects from the power and 

transportation sector that attained financial close or were funded between 2011—2020 in Kenya. 

Based on a broader database containing a sample of 23 greenfield infrastructure projects contracted 
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under the private-public partnership model, the authors compiled detailed information on 12 

projects whose total cost exceeded $100 million regarding their foreign debt loans, terms, size, 

sector, and carbon emission reduction attributes. Due to a limited number of projects above $100 

million, a pooled panel data regression model is selected to increase observation as it gives more 

information, more variability, less collinearity among variables, more degrees of freedom, and 

more efficiency and allows for exploring more issues than cross-sectional or time-series data alone.   

ℓ𝑛 ( 𝐹𝐷 ) = 𝛽 + 𝛽 𝑆𝑅 + 𝛽 𝑃𝑅 +  𝛽 𝐶𝑅  + ∑ 𝐶𝑜𝑛𝑡𝑟𝑜𝑙 𝑉𝑎𝑟𝑖𝑎𝑏𝑙𝑒𝑠 + 𝜀                                                                       

 𝐹𝐷 = Foreign debt in US$ amount:  𝑅𝑃 = Risk premia benchmarked on 10-year US treasury 

bill yield 

 𝛽  = The intercept is fixed and independent of projects debt/cost observations and time 

 𝑆𝑅  = Sovereign risks; it is expected 𝛽  is negative where an increase in foreign debt capital 

flow is associated with declining sovereign risks. 

 𝑃𝑅  = Project-specific risk; it is expected  𝛽  is negative to denote that an increase in 

foreign debt capital flow associated with declining project-specific risks 

 𝐶𝑅  = Carbon risk; It is expected  𝛽  is negative to denote an increase in foreign debt 

capital flow associated with declining carbon risks.  

 Control variable = Project size measured as total capital cost invested in US$ amount. 

 𝜀  = error term, which has a mean of zero and can vary over project or time. 

The authors use the U.S. dollar-denominated loans advanced to each sample high-ticket Vision 

2030 project in Kenya’s power and transportation sectors because it formed over 70 % of capital. 

Most power projects and the standard gauge railway had more than one foreign debt loan provider. 

Following Leipziger & Dailami (1999), the spread is the weighted average of constituted loans to 

fund the project. The risk premia varied across projects, within a marginal range of 184 bps to 918 

bps, with higher premia found in loans to independent power project developers. The authors relate 

this measure of the risk premia to a set of macroeconomic, project-specific, and carbon risk 

explanatory variables through linear regression analysis. The main macroeconomic variables 

include inflation, gross domestic product per capita, and ratios of external debt to exports, short-

term debt to foreign exchange reserves, reserves to imports, government effectiveness. For project-

specific variables, the authors have included project size, leverage ratio, and loan maturity. The 

carbon risks score is constructed from (i) Value chain proxied as the carbon emissions reduced to 
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denote level of implementing the environmental policy (ii) Public perception proxied as registering 

an infrastructure as a Clean Development Mechanism project (1, registered 0, otherwise) as a 

partnership with global climate policy, sustainable development goals and to stakeholder interests 

regarding decarbonisation compliance (iii) Adaptability is the reduced carbon * carbon futures 

contract price denoting a systematic risk that may generate decarbonisation penalties lagged by one 

year to capture the future savings from reducing carbon emissions. A set of dummy variables are 

applied to distinguish projects in different sectors. Table 2 presents the descriptive statistics, while 

Table 3 and Table 4 report the main regression results under several model specifications. 

Table 2: Descriptive statistics for credit risk data used in the regression analysis 
Variables Mean Max Min Std. dev N 
Dependent variable      
Spread over benchmark   1.70 9.18 -1.84 2.12 87 

      
Explanatory variables      
Sovereign risks      
Inflation per annum (%) 0.067 0.140 0.050 0.022 87 
External debt/ export (%) 0.438 1.350 -0.270 0.427 87 
Gross domestic product per capita (%) 0.030 0.040 0.020 0.005 87 
Short term debt/ reserves (%) 0.019 0.020 0.010 0.002 87 
Reserves/ imports (%) 0.307 0.370 0.250 0.038 87 
Government effectiveness (%) -0.381 -0.300 -0.570 0.069 87 

      
Project risks      
Project size: Total investment in (US$ 
Million)          355                     805       100           183  87 
Debt capital: Leverage ratio (%)         0.74                    0.95      0.70        0.075  87 
Loan maturity (Years)            18                       30         12               6  87 

      
Carbon risks      
Value chain: Carbon emissions reduced    219,584               736,615  0.00    282,027  87 
Public perception: Certified CDM project 
(Dummy)              1                         1        0.00       0.485  87 
Adaptability: Carbon emission reduced * 
carbon futures contract price       3,508                 24,492  0.00       5,867  87 
Carbon futures contract (1000 tonnes) price  15.41 33.25 0.00 10.72 87 

      
Projects sector      
Power 8 8 8 8 8 
Road transportation 3 3 3 3 3 
Rail transportation 1 1 1 1 1 
Index benchmark: 10-Year US treasury-
yield 2.063 2.890 0.820 0.605 87 
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Table 3: Regression results explaining the determinants of the risk premium on foreign debt 
capital in infrastructure projects 

Independent variables 
Equation 

1 
Equation 

2 
Equation 

3 
Equation 

4 
Equation 

5 
Intercept -4.707 -4.769 -17.395 -9.294 -5.332 

 (-1.196) (-1.874) (-2.888) (-1.862) (-1.487) 
Carbon Risk  5.385 -4.796 3.79 8.397  
 (2.472) (-2.814) (1.244) (3.752)  
Inflation per annum (%) -25.509 -20.787 -51.252 -13.022 -19.956 

 (-2.693) (-3.377) (-3.904) (-1.136) (-2.293) 
External debt/ export (%) -1.526 -1.281 -0.56 -1.798 -1.087 

 (-3.199) (-3.922) (-0.885) (-3.261) (-2.423) 
Gross domestic product per capita (%) -114.271 -91.653 -140.859 -93.347 -84.207 

 (-3.252) (-3.981) (-2.929) (-2.342) (-2.452) 
Short term debt/ reserves (%) 107.368 82.585 352.07 -22.643 148.555 

 (1.410) (1.535) (3.786) (-0.210) (2.587) 
Reserves/ imports (%) -16.318 -14.078 -0.961 -18.877 -11.08 

 (-3.074) (-3.918) (-0.124) (-2.957) (-2.297) 
Project size: Total investment in (US$ 
Million) 0.005 0.000 0.007 0.005 7.044 

 (8.087) (0.416) (10.037) (9.053) (0.018) 
Debt capital size: Leverage ratio (%) 19.831 18.396 27.567 30.586 16.459 

 (12.158) (14.899) (10.629) (11.696) (9.229) 
Loan maturity (Years) -0.073 -0.003 -0.130 -0.17 -0.019 

 (-3.437) (-0.227) (-1.248) (-4.945) (-0.536) 
N 86 63 22 54 31 
Adjusted R.Square 0.743 0.828 0.925 0.819 0.884 
F statistic 28.664 34.65 31.135 28.076 30.449 
The independent variable is ln(s); the estimation method is ordinary least square (OLS) of pooled panel data 
regression. t-ratios are in parenthesis; Significance at the 1% level; significance at 5% level; significance at 10%. 
N refers to the number of observations. F is the F-statistic for the regression as a whole. Adjusted R-Square is 
the 𝑅  corrected by degrees of freedom. These equations are the saturated model including country-specific, 
project-specific, and carbon risk independent variables 
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Table 4: Regression results explaining the determinants of risk premia on foreign debt capital in 
infrastructure projects 

Independent variables 
Equation 

1 
Equation 

2 
Equation 

3 
Equation 

4 
Equation 

5 

Intercept -3.46 -5.219 -17.6 -7.472 -5.332 

 (-0.859) (-1.937) (-2.868) (-1.327) (-1.487) 

Inflation per annum (%) -28.378 -19.227 -55.333 -21.567 -19.956 

 (-2.925) (-2.956) (-4.27) (-1.693) (-2.293) 

External debt/ export (%) -1.485 -1.358 -0.45 -1.697 -1.087 

 (-3.017) (-3.933) (-0.709) (-2.719) (-2.423) 

Gross domestic product per capita (%) -118.316 -91.174 -149.121 -103.445 -84.207 

 (-3.265) (-3.732) (-3.071) (-2.295) (-2.452) 

Short term debt/ reserves (%) 120.528 61.498 367.058 4.056 148.555 

 (1.537) (1.088) (3.905) (0.033) (2.587) 

Reserves/ imports (%) -16.535 -14.485 0.468 -19.391 -11.08 

 (-3.018) (-3.803) (0.006) (-2.681) (-2.297) 
Project size: Total investment in (US$ 
Million) 0.005 0.001 0.008 0.006 7.044 

 (8.129) (1.528) (13.535) (8.556) (0.018) 

Debt capital size: Leverage ratio (%) 18.856 19.076 27.436 28.897 16.459 

 (11.542) (14.849) (10.385) (9.898) (9.229) 

Loan maturity (Years) -0.089 -0.001 -0.126 -0.157 -0.019 

 (-4.221) (-0.08) (-1.187) (-4.031) (-0.536) 

N 86 63 22 54 31 

Adjusted R-Square 0.726 0.806 0.922 0.767 0.884 

F statistic 29.548 33.748 33.520 23.223 30.449 
The independent variable is ln(s); the estimation method is ordinary least square (OLS) of pooled panel data 
regression. t-ratios are in parenthesis; Significance at the 1% level; significance at 5% level; significance at 
10%. N refers to the number of observations. F is the F-statistic for the regression as a whole. Adjusted R-
Square is the 𝑅  corrected by degrees of freedom. These equations are the saturated model including 
country-specific, project-specific, and carbon risk independent variables 

 The effect of country, carbon, and project credit risks on foreign debt capital costs 

The regression results shown in Table 3 are robust. The adjusted R-square values are reasonable, 

and most estimates are statistically significant, given the small sample used in this analysis.  

Equation 1 results are for the full sample regression where project size, leverage ratio, and loan 

maturity were significant at 1%. Carbon risk, external debt over exports, gross domestic product 

per capita, and reserve over imports were statistically significant at 5%, while inflation was 

significant at 10%. Government effectiveness was statistically insignificant. Equation 2 results are 

for the private sector projects regression analysis where leverage ratio, inflation, external debt over 
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equity, gross domestic product per capita, and reserves over imports were significant at 1%, while 

carbon risk was statistically significant at 10%. The loan maturity was statistically insignificant in 

private sector projects. Equation 3 results are for the public sector projects regression analysis 

where project size and leverage were significant at 1% while inflation, gross domestic product per 

capita, and short-term debt over reserves were statistically significant at 5%. Carbon risks and 

reserves over imports were statistically insignificant in public sector projects. Equation 4 results 

are for the power sector projects regression analysis where carbon risk project size, leverage, and 

loan maturity were significant at 1%, while external debt over imports, gross domestic product per 

capita, and reserves over imports were statistically significant at 5%. Interestingly, inflation and 

short-term debt over reserves were statistically insignificant in power sector projects. Finally, 

Equation 5 presents the regression results of the transportation sector projects where leverage was 

significant at 1% while inflation, external debt over imports, gross domestic product per capita, 

short term debt over reserves, and reserves over imports were statistically significant at 5%. 

 Pinning down the “carbon risk premia’ in foreign debt capital costs 

Table 4 present the regression results, excluding the carbon risk variable included in Table 3’s 

equations. The explained variation in risk premia decreases across all the equations, indicating the 

capital cost additivity effect of carbon risk premia in Table 3’s results. Equation 1 – by 1.70%; 

Equation 2 – by 2.20%; Equation 3 – by 0.30%; Equation 4 – by 5.20%; Equation 5 – by 0.00%. 

The adjusted R-square values remain reasonable, and most estimates are statistically significant, 

given the small sample used in this analysis. The coefficients remain negative, suggesting improved 

performance in the significant independent variables enhances the creditworthiness of projects. The 

full sample’s equation 1 regression results indicated that project size, leverage ratio, and loan 

maturity were statistically significant at 1%, while inflation, external debt over exports, gross 

domestic product per capita, and reserves over imports are significant at 5%. Equation 1 results in 

Table 3 had indicated inflation to be insignificant; hence Table 4 results suggest a relationship 

between inflation and carbon risk may exist. Short-term debt reserves and government 

effectiveness were statistically insignificant consistent with Table 3 results. Equation 2 regression 

results for private sector projects showed that leverage ratio, external debt, gross domestic product 

per capita, and reserves over imports were significant at 1%. 



26 
 

In comparison, inflation was significant at 5 %, consistent with Table 3, which includes carbon 

risks, suggesting carbon risk stands out as a determinant of risk premia in private sector power 

projects. One could attribute this factor to investors anchoring on fossil-fueled projects as the 

baseline determinants of infrastructural capital costs in the debt markets, given their historical 

dominance and adjusting from this reference point. Equation 3 regression results for the public 

sector projects are consistent with Table 3’s results, indicating project size and debt ratio were 

significant at 1% while inflation, short term debt over imports were significant at 5 %, and gross 

domestic product per capita at 10%. Equation 4 regression results for power projects had gross 

domestic product per capita, project size, leverage, and loan maturity significant at 5 %, while 

project external debt, reserves over imports, and inflation were substantial at 10%. Finally, 

Equation 5 regression results of the transportation sector projects were consistent with Table 3’s 

results. The estimated coefficient for project size, leverage, and inflation are statistically significant 

in all equations, while carbon risks are significant in power projects. The relationship between the 

risk premia, carbon risks seem non-linear, and inflation seems linear. It may suggest sudden 

increases and stops in reaction to global carbon emission policy information and events. Kenya 

lags in the transportation sector decarbonisation but has controlled inflation well. Overall, these 

findings’ robustness showcases the critical role of government intervention in international project 

management in a lower-middle-income country against the background of an evolving climate 

policy environment and macroeconomic reforms to attract foreign debt infrastructural capital.  This 

role supports the financial investment decision-making process in infrastructural projects by 

sustaining strong macroeconomic conditions and controlling the investor portfolio diversification 

of external debt in attracting private foreign debt capital to infrastructure projects. Independent 

power projects have commanded the highest risk premium, followed by non-carbon emissions 

certified projects. Most independent power projects disclosed carbon emission reductions and 

registered projects with clean development mechanisms. The next section presents the discussion 

to answer the two questions posed in this study. 

Research question 1: How does the expensive borrowing culture arise in Kenya’s case? 

Results suggest that, for Kenyan economic infrastructure projects, the international debt market 

anchors and adjusts carbon risks, inflation, project size, debt size, loan maturity, and project 

management capacities in determining risk premia; hence these factors determine the expensive 
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borrowing trend in the Kenyan infrastructure context. Anchoring and adjustment behavior have 

been shown to produce erroneous results when the initial anchor deviates from the true value 

requiring information asymmetry and contracting problems affecting external financing costs to be 

identified to avoid wrong risk price reference point. In that, practitioners should strive to understand 

international market risks to anchor and adjust the business case, procurement plans, and earned 

value analysis on true risk estimates to minimise information asymmetry, manage stakeholder risk 

attitudes and avoid contract negotiation problems that escalate risk premia. Five multi-level 

financial risk management anchoring and adjustment hypotheses could be deduced to explain this 

finding.  

First, at the international risk management level: The international market determines risk premia, 

but investors do not seem to consider local government policy and macroeconomic factors in 

forming infrastructural risk pricing strategies requiring practitioners to bridge such information 

asymmetry through bilateral or multilateral stakeholder engagement about a project’s true risk 

(Jung et al., 2018). Consistent with Godínez-Zamora et al., (2020), capital providers seem to hold 

onto fossil-fuel-related project capital cost determinants, hesitating to reward carbon emission 

reduction efforts through risk premia al bait to compensate for expensive carbon risk reduction 

technological costs. A correlation with this finding can be traced to evidence from the European 

market by Pizzutilo et al., (2020) that showed that carbon risks are priced in developed countries’ 

infrastructure debt costs. On the other hand, Zhou et al., (2018) studied debt costs of high emitting 

sectors in China, an upper-middle-income developing country leading in financing lower-middle-

income and developing country projects. The findings showed that carbon risks moderated by 

media attention are priced in debt costs. This means media can play a key role in fostering Vision 

2030 collaborative infrastructure project risk governance internationally. All project stakeholder 

information asymmetries should be reduced by transparently extending the financial investment 

decision assessment tools to incorporate climate risks in decision-making a la Görgen et al., (2017) 

and avert practitioner person-environment-fit maladaptation to international project environments 

that can affect risk management reference information. 

Secondly, at the country risk management level:  Consistent with Edwards (1986) and Mpapalika 

& Malikane (2019), the international debt market faithfully anchors and adjusts inflation as a proxy 

for governments’ overall fiscal and monetary policy. Kenya’s newly enacted external debt 
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management policy is a good international market signal about Kenya’s inflation risk management 

strategy to attract long-term debt and foster forward-looking infrastructure debt accountability 

practices. At the micro-level, the policy helps practitioners a priori measure country-level foreign 

debt tolerance limits and expectations in their project capital procurement and contracting financial 

investment decision assessment tools. Enhanced two-way communication between government 

and practitioners regarding debt management effectiveness and carbon emissions will reduce 

stakeholder information asymmetry and secure long-term government guarantees to projects. 

Thirdly, periods of high inflation are likely to increase domestic interest rates, creating an incentive 

for the private and public to borrow at higher spreads that the debt management policy can resolve. 

Practitioners can anchor inflation, interest rates, and policy to world economic conditions to project 

and understand their implication on project procurement plans, financial decisions trade-offs, and 

contingency provisions given the tied loan nature of such projects (Onjala, 2018).  

Fourth, at the project-specific risk management level:  Higher spreads could reflect longer loan 

maturity impacts depicted mostly in transport projects, independent of project costs suggesting cost 

overruns, schedule delays, and suboptimal benefits delivery can have lasting financial risk effects. 

Loan maturities averaged 18 years, with the lowest being 10 years and the highest 30 years. As 

presented in the sample, power sector projects had an average of 14 years, while those in the road 

had longer maturities averaging 17.5 years, and rail 30 years. Loan maturity repayments risks are 

a function of project implementation schedule delays, tariff disputes (Ndiritu & Engola, 2020), and 

project benefits (Githaiga & Bing, 2019) in that repayment matures sooner than the project can 

generate sufficient cash flows to afford debt repayment.  Insufficient project cash flows negatively 

impact gross domestic product (GDP), creating incentives to borrow to bridge the gap which can 

escalate sovereign risks and future project financing risk premia. Research has raised this issue in 

Chinese loans to Africa as a debt trap (Fowler, 2019; Onjala, 2018).  Renewable energy power 

projects were mostly low carbon emitters, suggesting capital markets do not reward them despite 

declining investment costs as technologies mature. Therefore, practitioners’ timely registration of 

projects as clean development mechanisms and carbon price awareness are critical strategies to 

mitigating their operational lifecycle capital attraction risks. Some variations may exist with a 

bigger sample, which could be correlated with the loan interest rates in future studies, controlling 

the economic effects of the COVID-19 pandemic. Including maturity as an independent variable 

in the regression analysis was statistically significant in all equations suggesting schedule overruns 
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can hamper future project financial success. At the same time, countries should consider issuing 

green infrastructure bonds with 30-year maturities; at project levels, financial investment decision 

assessment tools used by practitioners should aim to match loan maturities with complete 

operational lifecycle management tools carefully to attract long-term capital. Finance theory posits 

that a trade-off between interest rates and maturity is determined endogenously in loan contracts.   

Finally, practitioners should pursue market emission credits to minimise project cash flow volatility 

by anchoring and adjusting carbon risk assessment models on carbon futures contract price. Extant 

empirical evidence shows that carbon risks are rising, systematic, and priced in debt costs. Fan et 

al., (2019) and Onjala (2018) demonstrated that most large infrastructure projects in Kenya are 

China’s Belt and Road Initiatives like the standard gauge railway and several energy projects. 

While the European market and Chinese markets have well-established carbon emission trading 

exchanges, Kenya relies on these markets for project financing and implementation support, which 

is not surprising when project costs bear carbon risk premia. Furthermore, the heightened Chinese 

focus on Africa’s infrastructure projects suggests benchmarking carbon futures price volatility to 

incorporate global carbon risks in project business cases, procurement plans, earned value 

management analysis, and benefits delivery to Vision 2030 timeframes. The multi-level credit risk 

management perspective in this study has revealed that. 

 Future carbon risks manifest in risk premia at the international market levels, and carbon 

risk mitigation is not rewarded through reduced debt costs. 

 At the country level, the top sovereign risks influencing risk premia included inflation, 

gross domestic product per capita, external debt to exports, and reserves over imports. Their 

effect is pronounced in power projects financed by the private sector. 

 At the project levels, carbon risk is inadequately considered during project implementation 

phases, yet it is priced in debt costs suggesting policy and practice misalignment. Project 

risks constituting management capacities, leverage, project size, and loan maturity 

influence the risk premia. Registering a project with the clean development mechanisms is 

not rewarded through risk premia despite lending covenants requiring practitioner’s 

disclosure of a project’s carbon emission intensity.  
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Research question 2: How can sustainable infrastructure project risk management be designed to 

influence risk premia positively in Kenya? 

As pointed out by Githaiga & Bing (2019) and Fan et al. (2019), practitioners’ insufficient 

anchoring and adjustment of projects from Vision 2030 policies and carbon market price risks 

suggest they need help to incorporate climate risk information and recent policy reforms in project 

financial investment decision assessment tools. Africa regional level policy information that 

financial risk assessment tools should incorporate includes Africa’s Agenda 2063. Agenda 2063 is 

a forum for regular cooperation between its member countries on delivering sustainable large 

infrastructure projects that economically connect the region by rail, road, sea air, power, and 

information communication and technology. Kenyan level policies that project plans and goals 

should be oriented towards include the Vision 2030 and the Public-Private Partnership (PPP) Policy 

framework (2014) to attract local and international private sector partners in financing and 

managing infrastructure; the Big Four Agenda (2015): The Energy Act 2015 to enact sustainable 

renewable energy tariff policies on top of exempting foreign loans channeled to construct large 

infrastructure projects from withholding tax to attract foreign investors. Energy Act 2019, Green 

Economic Strategy, Implementation Plan (GESIP) of 2016–2030, and Kenyan Green Bonds 

Programme (GBPK) launched in March 2017 to enhance energy tariff policy, support a domestic 

green bond market and foster construction of sustainable infrastructures, and to mitigate carbon 

emission-related climate change impacts; and more recently the National Debt Management Policy 

(2019) to mitigate sovereign debt risks (The National Treasury and Planning, 2019).   

Practitioners need to help to expand carbon reduction technological awareness in project selection 

and capacities to implement climate-related policy guidelines for projects to impact Vision 2030 

sustainable development goals. As revealed by the policies stated above, Kenya has been proactive 

in embracing global policies and enacting local policies to foster building sustainable 

infrastructures and controlling sovereign debt risks that are largely driven by infrastructure debt 

capital needs, but the financial risk is rising. Extant local (Carvallo et al., 2017),  other developing 

country  (Bos & Gupta, 2019; Fan et al., 2019), and developed country (European Systemic Risk 

Board., 2016; Pizzutilo et al., 2020) researches documented issues around inadequate carbon risk 

information consideration, technological dumping from developed to developing countries, carbon 

reduction technology unawareness, ineffective policy implementation, and uncertainty. As 
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revealed by Zhou et al. (2018), media is a useful anchor for international practitioner dialogue and 

stakeholder engagement around carbon risk awareness among developed and developing countries 

to forge collaborative risk governance practices as recommended by Carrai et al. (2020), also in 

carbon reduction research, technological development, and transfers. If private and public project 

practitioners form a consensus about mainstreaming decarbonisation in all infrastructural 

investment decisions and the procurement value chain, investors and practitioners will be 

intentional about anchoring and adjusting from proposed principles and guidelines in capital 

procurement, contracting strategies, and project management processes. Consequently, their 

anchoring and adjustment could lead to the attainment of large infrastructure project carbon 

emission reduction goals at scale. The following project management actions could intervene. 

 Establish sustainable project procurement principles and guidelines as key performance 

indicators of project business case, benefits delivery, and success definition. A starting 

point would be to use the method proposed by Görgen et al., (2017) comprising value chain, 

public perception, adaptability, and the variables applied in this study to proxy price carbon 

risk in procurement decisions as they have indicated to be robust. 

 Extend project selection and financial investment decision assessment tools to incorporate 

explicit carbon-risk market price information to benchmark African country’s infrastructure 

foreign debt costs with global standards in pricing risks (Morsy & Moustafa, 2020). 

 Establish an integrated project financial investment decision assessment tool that considers 

macroeconomic risks and practitioner risk-taking psychology as a scientifically designed 

behavioral risk governance intervention model (Pueyo, 2018).  

 Constitute an independent infrastructural debt management policy unit to control 

infrastructure risk tolerance limits to the government’s guarantee threshold by engaging 

practitioners in policy effectiveness assessment to foster policy and practice congruence in 

influencing risk premia reduction in public-private partnerships in response to project risk 

implementation management issues highlighted by several authors (Githaiga & Bing, 2019; 

Ndiritu & Engola, 2020; Odhiambo et al., 2020; Pueyo, 2018). 

 Conclusions  

This present study emphasised the role of carbon, country, and project-specific financial risk in 

fostering sustainable capital flow into economic, infrastructural projects in the 21st Century; to 
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bridge the infrastructure financing gaps while enabling Vision 2030 carbon emission reduction. 

The study showed that the risk premia on foreign debt to infrastructure projects could be related to 

carbon, country, and project-specific risk management. These results offer interesting insights into 

determining economic infrastructure project borrowing costs in lower-middle-income African 

countries. Regression results are most robust on carbon risks, loan maturity, inflation, external debt 

levels, and project management roles. Seemingly, international markets recognise and reward 

inflation control but environmental risk reduction efforts. Studied projects revealed that capital 

flows to Kenya’s infrastructure sector witnessed remarkable growth in loan size, composition, 

creditor bases, and loan maturities, growing from 10 to 30 years over the study period, but require 

enhancing carbon risk management. Sustainable foreign debt capital flow has multi-level 

governance implications of stretching government bond issuance to 30-years, innovation in 

international development finance partnerships, and international project management processes. 

These long-term debts are critical to delivering low-carbon projects underpinning Vision 2030 

economic growth and export trade expansion – the standard gauge railway expansion to counter 

road transport carbon emissions. 

Second, new private-sector creditors and investors’ claims that are differentiated and not 

subordinated to existing claims emerged in the project-specific debt structure analysis, suggesting 

changing multi-level project creditworthiness perceptions and private sector participation in 

economic, infrastructural project financing and implementation. However, the hierarchy of debt 

claims at the national level depends on the interrelationship between the private and the public 

sector through contractual arrangements, guarantees, and government policy on clean development 

mechanisms. This study has shown that a key element in understanding the surge in foreign debt 

capital flows, the cost attributed to economic infrastructure projects debt costs, and infrastructure 

decarbonisation effort is assessing risk premia decomposing it to carbon, country, and project-

specific characteristics to account for the host country and business environment risk management. 

Any disorderly policy changes affecting risk at the three levels can affect future capital flow if 

future policies go off course with the global sustainable infrastructure financing and development 

goals. This study’s theoretical significance lies in availing recent multi-level scientific research to 

quantify risk premia determinants in fostering infrastructural debt sustainability in Kenya and the 

main project-by-project financial risk management peculiarities. Prior studies had generalised risks 
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ignoring carbon risk additivity effect, specific macroeconomic risks, and sector-specific project 

management processes. The exact theoretical contributions are: 

 Assessed capital effectiveness in economic infrastructure projects using macroeconomic 

factors pointed out by (Gregory & Sovacool, 2019; Odhiambo et al   ., 2020a) and carbon 

risk proxy pricing using the method proposed by Görgen et al. (2017) to ascertain its 

significance in project procurement, contracting, acquisition costs and benefits per Fan et 

al   ., ( 2019) to mainstream decarbonisation in infrastructure project delivery. Proxy pricing 

entails adding a hypothetical carbon surcharge to procurement costs determinants. 

 The ascertained effects of the global business cycle fluctuations on risk premium extend 

knowledge regarding the external factors causing serious financial risks in infrastructural 

project debt capital markets pointed out by (Morsy & Moustafa, 2020). It informs the 

financial investment decision process on project business case, interest rates negotiations, 

and sustainable foreign debt capital sources under risk and uncertainty.  

 This study’s behavioral finance theory’s anchoring and adjustment concept complements 

stakeholder management theory, systems theory, and person-environment-fit theory in 

showing how finance, project management, and international business scholarships inform 

sustainable international project management theory and practice. It explains investor debt 

costs risk references to ascertain new risk financial cost additivity in project lifecycles to 

sustain its refinancing capital costs and enhance risk management. Results show the 

international debt market psychology anchors and adjust inflation, climate policy, 

government’s external debt management practices, and project management to reward and 

penalise projects through risk premia. Findings demonstrate how a behavioral finance 

theory concept can be applied to explain pollution’s psychological, economic, and social 

costs in international project management processes through proxy carbon risk pricing.  

This study’s results address practitioner project business case, capital procurement, and contracting 

financial investment decision-making in planning and acquiring emission-intensive goods and 

services in infrastructural projects. Its practical significance lies in its contribution to the empirical 

statistical analysis of multi-level borrower financial risks by focusing on the relationship between 

carbon, macroeconomic, and project-specific risk variables. Infrastructure projects’ susceptibility 

to event risks, including “stranded assets,” has received limited attention in quantifying carbon 
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risk’s effect on Kenya’s infrastructure foreign debt costs. The estimated interrelations can ease 

multi-level practitioner understanding of the carbon and macroeconomic impact on foreign debt 

costs and develop models that consider the business cycle fluctuations along the project lifecycle. 

The statistical analysis results also support embedding sustainability in international project 

management processes.  Practitioners can easily see the multi-level effects of pricing carbon risks 

in debt costs and the carbon credits of registering projects as clean development mechanisms. 

Understanding decarbonisation risks can help them manage the projects more responsibly to 

mitigate systematic and unsystematic risks. The main limitation is the small sample used in this 

analysis due to the availability of data online for projects over $100M; hence generalisation of the 

findings is constrained.  This study’s secondary data limits the scope of capturing unpublished and 

ongoing carbon risk mitigation actions in the studied projects. Additionally, the effect of COVID-

19 may need to be accounted for separately by future studies. Future studies may: 

 Empirically test practitioner perceptions of the effectiveness of carbon, country, and project 

risk mitigation tools as critical risk premia determinants in private-public-partnerships. 

 Empirically test the proposed concept at a regional level to ascertain carbon proxy pricing’s 

effects and risk mitigation tools as a critical private-public partnership in the risk 

management of sovereign infrastructural liabilities from country to country. 

 Empirically test other heuristics’ explanatory power in financial risk management in large 

infrastructure projects like availability and overconfidence among decision-makers. 
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