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Abstract. Africas transport infrastructure financing gap, projected to exceed USD 400 billion annually by 2030
amid rising public debt and intensifying climate risks, created an urgent need to reassess the effectiveness of emerging
financing mechanisms. The study aimed to evaluate how green bonds and public-private partnerships (PPPs) performed
in mobilising and delivering sustainable transport infrastructure finance across South Africa, Nigeria, and Kenya, with
particular attention to the role of institutional capacity and policy coherence. The study employed a mixed-methods
design, combining quantitative data from the African Development Bank, World Bank, and national sources covering
green bond issuances (2013-2024) and PPP investments (2008-2024), with comparative case analysis and semi-
structured stakeholder interviews. South Africa recorded USD 545 million in green bond issuance and an 82% project
completion rate, reflecting stronger regulatory alignment and capital market depth. Nigeria and Kenya recorded lower
completion rates of 65% and 61%, respectively, with weaker integration between financing instruments and transport-
sector priorities. PPPs mobilised over USD 4 billion across major projects, including the Lagos-Ibadan Railway, Gautrain
Rapid Rail, and Nairobi Expressway. Nigeria exhibited high capital mobilisation with execution delays and cost overruns,
Kenya demonstrated relatively efficient delivery supported by emerging risk-sharing mechanisms, while South Africa
showed stronger institutional coordination but higher long-term operational costs. The study found that institutional
capacity, regulatory coherence, and project preparation quality were more decisive in shaping project outcomes than the
scale of financing mobilised. It concluded that fragmented regulatory frameworks and weak inter-agency coordination
systematically undermined both green bond effectiveness and PPP performance. The findings indicated that strengthening
institutional frameworks, standardising project preparation processes, and aligning financing instruments with sectoral
policies are critical to scaling sustainable transport infrastructure finance in Africa
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Introduction
Financing sustainable transport infrastructure in Africa
remains unresolved, not because financing instruments
are absent, but because the systems through which finance
is mobilised, allocated, and governed are fundamentally
misaligned with the realities of infrastructure delivery and
climate exposure. Transport infrastructure is inherently
long-term, capital-intensive, and highly sensitive to en-
vironmental risk, yet prevailing financing approaches are
often short-term, fragmented, and weakly integrated into
sectoral planning. This creates a structural contradiction:
while the demand for resilient and interconnected trans-
port systems continues to grow, the mechanisms used to
finance them fail to adequately address risk, coordination,
and implementation complexity. As climate pressures in-
tensify and infrastructure systems become more vulnerable
to disruption, this misalignment deepens, resulting in de-
layed projects, escalating costs, and suboptimal outcomes.
The central problem, therefore, is not simply one of insuf-
ficient capital, but of how financing mechanisms interact
with institutional capacity, regulatory coherence, and pro-
ject execution realities in shaping infrastructure outcomes.

Studies have examined different aspects of this prob-
lem, particularly in relation to climate finance constraints,
green financial instruments, and institutional performance.
K.P. Gallagher et al. (2024) analysed debt dynamics in
Sub-Saharan Africa and demonstrated that rising debt ser-
vicing obligations significantly constrain public investment
in infrastructure. While their work established the mac-
ro-fiscal limitations facing governments, it did not exam-
ine how these constraints translate into sector-specific fi-
nancing outcomes, particularly in transport infrastructure.
E Taghizadeh-Hesary et al. (2022) investigated the potential
of green bonds to mobilise sustainable finance and found
that their effectiveness depends on local currency markets,
risk mitigation instruments, and regulatory support. How-
ever, their analysis remained largely financial in orientation
and did not assess how green bond financing performs
in terms of infrastructure delivery or project outcomes.

E Antwi et al. (2024) explored the relationship between
financial development, green investment, and institutional
quality, concluding that weak institutional environments
undermine the effectiveness of green finance by reducing
transparency and investor confidence. Although this study
highlighted the importance of governance, it did not speci-
fy how institutional quality affects performance across dif-
ferent financing instruments. T. Molokwane et al. (2023)
examined public-private partnerships in African infra-
structure and found that deficiencies in contract manage-
ment and regulatory oversight contribute to inefliciencies
and delays in project execution. Their findings underscored
governance challenges in PPP implementation but were
largely based on single-country or sectorally broad analy-
ses, limiting comparative insights.

E. Unalan Karakus (2023) focused on the institutional
dimensions of PPP governance and concluded that coherent
regulatory frameworks and clearly defined responsibilities
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are critical for achieving efficiency and public value. While
this provided a strong theoretical basis for understanding
PPP performance, it did not empirically assess how such
institutional conditions influence outcomes across different
national contexts. T. Lavitt & H. Sargeant (2024) analysed
green infrastructure financing in developing economies
and identified risk perception, weak project pipelines, and
limited investor confidence as key barriers to private capital
mobilisation. However, their study did not examine how
these barriers interact with specific infrastructure sectors
such as transport.

J. Demski et al. (2025) investigated the growth of the
global green bond market and showed that expansion in
issuance does not necessarily correspond to measurable
environmental impact, particularly in contexts with weak
monitoring and reporting systems. This finding raised im-
portant concerns about the effectiveness of green finance
but did not address sector-level performance. Similarly,
S. Mutarindwa et al. (2024) examined certification chal-
lenges in emerging green bond markets and found that
weak verification mechanisms increase the risk of green-
washing and reduce investor trust. While their study high-
lights regulatory gaps, it did not connect these issues to
infrastructure delivery outcomes or comparative country
performance.

Across these studies, three patterns emerge. First, exist-
ing research tends to treat financing constraints, financial
instruments, and institutional factors as separate domains
rather than interconnected elements shaping infrastructure
outcomes. Second, much of the evidence remains either
macro-level or instrument-specific, with limited attention
to sectoral dynamics, particularly in transport infrastruc-
ture. Third, comparative, multi-country analyses that link
institutional capacity and policy coherence to measurable
project performance remain scarce. As a result, the relation-
ship between financing mechanisms and actual infrastruc-
ture outcomes, especially in terms of project completion,
efficiency, and sustainability, remains insufficiently under-
stood. This study addressed these limitations by examining
howvariationsin institutional capacity and policy alignment
shape the performance of green bonds and public-private
partnerships in financing transport infrastructure across
South Africa, Nigeria, and Kenya, with a focus on explain-
ing cross-country differences in implementation outcomes.

Materials and Methods

This study adopted a mixed-methods research design to
examine how green bonds and public-private partner-
ships (PPPs) perform in financing sustainable transport
infrastructure across South Africa, Nigeria, and Kenya. The
choice of this design was driven by the need to combine
measurable financial performance with institutional and
regulatory dynamics that shape implementation outcomes.
The quantitative component enabled systematic compari-
son of financing scale, efficiency, and delivery across coun-
tries, while the qualitative component provided contextual
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explanation of how institutional arrangements, risk alloca-
tion practices, and governance structures influence these
outcomes. The integration of both approaches ensured that
observed performance differentials were not only meas-
ured but also analytically explained.

The quantitative analysis relied on secondary data
obtained from publicly accessible and verifiable sources.
These included the African Development Banks African
Economic Outlook reports (African Development Bank
Group, 2025), the World Bank Public-Private Infrastruc-
ture (PPI) Database (World Bank, 2024a; 2024b; 2025),
IMF Article IV consultation reports (International Mon-
etary Fund, 2023), and national treasury and finance pub-
lications from South Africa, Nigeria, and Kenya. Quanti-
tative evidence on green bond issuance and public-private
partnership (PPP) investments was compiled from these
sources, with the most recent complete and verified datasets
available up to 2024; data for 2025 were not yet consolidat-
ed across the referenced databases at the time of analysis.

The temporal scope covered green bond issuances
from 2013 to 2024, reflecting the emergence and consolida-
tion of green finance instruments in African markets, and
PPP investments from 2008 to 2024, allowing for longitu-
dinal assessment of project delivery cycles. The dataset was
not extended to 2025-2026 because complete and validated
data for those years were not yet available in the referenced
databases at the time of analysis (Mukasa & Simpasa, 2024;
World Bank, 2025). This constraint ensures that all report-
ed data are consistent, comparable, and verified.

The variables analysed included total funds mobilised,
number of financed projects, project completion status,
planned and actual implementation timelines, and select-
ed socio-economic and environmental indicators derived
from project documentation, such as employment gener-
ation and mobility improvements. To enable standardised
comparison, three performance ratios were constructed.
The project completion rate measured delivery effective-
ness and was calculated as:

Completion Rate (%) = (Number of Completed Projects /
Total Number of Funded Projects) x 100. (1)

The capital deployment ratio assessed financing effi-
ciency and was defined as:

Capital Deployment Ratio = (Value of Completed
Projects / Total Capital Mobilised). (2)

The implementation efliciency ratio evaluated adher-
ence to project timelines and was calculated as:

Implementation Efficiency = (Planned Duration /
Actual Duration). (3)

These ratios were selected because they capture dis-

tinct dimensions of performance, delivery, financial utili-
sation, and timeliness, and are suitable for cross-country
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comparison in contexts with heterogeneous project scales.
Descriptive statistics and ratio-based comparisons were
computed using Microsoft Excel to generate comparable
indicators across the three countries. The qualitative com-
ponent consisted of semi-structured interviews conduct-
ed with twelve purposively selected stakeholders directly
involved in infrastructure financing and implementation.
Participants included three policymakers from national
ministries of finance and transport, three PPP unit officials,
two financial regulators, two institutional investors, and
two project managers. Interviews were conducted between
March and July 2024 in Abuja and Lagos (Nigeria), with
additional remote interviews involving participants based
in Johannesburg (South Africa) and Nairobi (Kenya). All
interviews were conducted individually to allow detailed
responses and were carried out either face-to-face or via
secure virtual platforms.

The interview protocol was designed to capture institu-
tional and operational dynamics and included the follow-
ing core questions:

1. What factors determine the success or failure of
transport PPP projects?

2. How are financial and operational risks allocated be-
tween public and private actors?

3. What constraints affect the issuance and utilisation
of green bonds?

4. How do regulatory frameworks influence investor
participation?

5. What challenges arise during project implementa-
tion?

6. How is project performance monitored and evalu-
ated?

Additional probing questions were used to clarify and
deepen responses. All interviews were audio-recorded with
consent, transcribed verbatim, and analysed using NVivo
qualitative data analysis software. An inductive thematic
coding approach was applied. Initial open coding gener-
ated a set of first-order codes from the transcripts, which
were subsequently grouped through axial coding into
broader categories such as institutional coordination, reg-
ulatory quality, risk allocation, and project preparation. Se-
lective coding was then used to consolidate these categories
into overarching analytical themes. Coding frequency and
co-occurrence analysis were employed to identify domi-
nant patterns across stakeholder responses, ensuring sys-
tematic interpretation of qualitative data.

Benchmarking was conducted using the EU Green
Bond Standard (EU Platform on Sustainable Finance, 2025)
and the OECD (2020). Specific assessment dimensions
included regulatory transparency, project preparation
processes, risk-sharing structures, and monitoring mech-
anisms. These criteria were applied to evaluate the align-
ment of observed practices with established international
standards. Triangulation was achieved by cross-validating
quantitative indicators with qualitative insights and bench-
marking results, thereby enhancing the robustness and in-
ternal consistency of the analysis.
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All ethical procedures were strictly followed. Partic-
ipants provided informed consent before participation,
and confidentiality was maintained by anonymising
all responses. Ethical approval was not required under
the applicable institutional guidelines, as the study in-
volved non-invasive expert interviews without sensitive
personal data. This methodological framework ensures
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transparency, replicability, and alignment between ana-
lytical procedures and the results presented in the sub-
sequent section.

Results
Green bond issuance volumes, sectoral allocation, and
project completion rates are presented in Table 1.

Table 1. Green bond issuance and project completion metrics in selected African countries (2013-2024)

Country Total issuance ($million) Primary sectors Completion rate (%)
South Africa 545 Renewable energy, water, transit 82
Nigeria 135 Forestry, solar energy 65
Kenya 68 Urban transport, water infrastructure 61

Source: A. Mukasa & A. Simpasa (2024), World Bank (2024)

Green bond-financed projects show differentiated sec-
toral allocation across countries. South Africa exhibits a
diversified allocation across energy, water, and transport;
Nigeria is concentrated in forestry and solar energy, with
limited transport linkages; while Kenya shows a targeted
allocation toward transport and water infrastructure. Com-
pletion outcomes differ across sectors. Projects in energy
and water show more stable delivery patterns, whereas
transport projects exhibit greater variability in completion
rates and implementation efficiency, reflecting greater co-
ordination and execution complexity.

There is no consistent positive relationship between
financing volume and completion rates, consistent with
evidence that expansion in green bond markets does not
necessarily translate into measurable infrastructure or sus-
tainability outcomes (Bajra & Wagner, 2024). South Africa
records the highest completion rate (82%) alongside the
largest issuance (USD 545 million), while Nigeria (USD
135 million) and Kenya (USD 68 million) record lower
completion rates of 65% and 61%, respectively. These dif-
ferences indicate that financing scale alone does not de-
termine delivery performance. Completion rates reflect
differences in underlying project pipelines, with South

Africa associated with a larger volume of completed pro-
jects relative to Nigeria and Kenya, while Nigeria’s lower
completion rate reflects a smaller proportion of completed
projects relative to those initiated. Kenya’s outcomes reflect
a smaller but more stable project base. Although precise
project counts vary across reporting sources, these patterns
indicate that percentage indicators must be interpreted
alongside project scale.

Across the period 2013-2024, completion rates do not
follow a uniform temporal trend. South Africa maintains
consistently high performance, Nigeria exhibits variability
associated with implementation delays, and Kenya shows
relatively stable but moderate outcomes. Completion per-
formance varies with project timelines and institutional
conditions rather than following a linear temporal trend.
The average completion rate of 69.3%, calculated as the
arithmetic mean of national completion rates, provides an
aggregate measure but conceals substantial variation across
countries, sectors, and project scales. The evidence shows
that completion performance is not determined by financ-
ing volume alone but varies with sectoral distribution and
implementation conditions. PPP investment volumes and
project-level outcomes are presented in Table 2.

Table 2. Public-private partnership investment and infrastructure outcomes (2008-2024)

Country Project Investment ($million) Key outcomes
Nigeria Lagos-Ibadan Railway 2,000 Employment generation: delayed implementation
South Africa Gautrain Rapid Rail 1,300 Operational success; high operational costs
Kenya Nairobi Expressway 680 Timely delivery; toll-based revenue model

Source: World Bank (2024a), World Bank (2024b), World Bank (2025)

Derived performance ratios enable direct comparison
of delivery outcomes across countries. The project comple-
tion rate is 82% in South Africa, 65% in Nigeria, and 61%
in Kenya, corresponding to differences of 17, 21, and 4 per-
centage points, respectively. The implementation efficiency
ratio is above unity in South Africa, below unity in Nigeria,
and close to unity in Kenya, indicating on-schedule deliv-
ery in South Africa, delays in Nigeria, and relatively stable
timelines in Kenya. The capital deployment ratio follows

the same ordering, with South Africa highest, Kenya in-
termediate, and Nigeria lowest, although precise values are
not uniformly reported across sources.

These patterns are reflected in project-level evidence.
The Lagos-Ibadan Railway (Nigeria) experienced delays
linked to procurement processes, coordination challeng-
es, and contract execution issues reported in project doc-
umentation (World Bank, 2024). The Gautrain Rapid Rail
(South Africa) achieved operational completion within

Innovation and Sustainability, 2026, Vol. 6, No. 1 79



Innovative financing for sustainable transport infrastructure in Africa...

planned timelines but shows higher operating costs, while
the Nairobi Expressway (Kenya) was delivered on schedule
under a toll-based concession model.

Differences are also evident across project types. The
railway project (Nigeria) shows lower implementation ef-
ficiency, the urban rail system (South Africa) shows high
completion performance, and the road concession (Ken-
ya) shows stable timelines, indicating variation in delivery
performance across project categories. There is no consist-
ent relationship between investment size and implemen-
tation efficiency. Nigeria records the largest investment
(USD 2,000 million) with the lowest efficiency, South Af-
rica combines USD 1,300 million with the strongest per-
formance, and Kenya records USD 680 million with mod-
erate but stable outcomes. Implementation performance,
therefore, varies with execution conditions rather than
financing scale.

Figure 1 presents the comparative distribution of green
bond issuance across South Africa, Nigeria, and Kenya,
with values of USD 545 million, USD 135 million, and
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USD 68 million, respectively. Corresponding completion
rates, reported separately in the dataset, are 82%, 65%, and
61%, differing by 17 percentage points (South Africa-Ni-
geria), 21 percentage points (South Africa-Kenya), and 4
percentage points (Nigeria—Kenya). These differences in-
dicate that higher issuance does not consistently translate
into stronger delivery outcomes. Project-level outcomes
reinforce these differences: the Lagos—-Ibadan Railway (Ni-
geria) experienced delays linked to procurement delays,
inter-agency coordination challenges, and contract exe-
cution issues reported in project documentation (World
Bank, 2024), while the Gautrain Rapid Rail (South Afri-
ca) achieved timely completion despite higher operating
costs, and the Nairobi Expressway (Kenya) was delivered
on schedule under a toll-based concession. Variation across
railway, urban rail, and road concession projects further in-
dicates differences in implementation efficiency by project
type. These patterns indicate no consistent relationship be-
tween financing scale and implementation efficiency across
the three countries.

135

] .

Nigeria Kenya

Figure 1. Comparative project completion rates for green bond-funded projects
in South Africa, Nigeria, and Kenya (2013-2024)
Source: author’s compilation based on A. Mukasa & A. Simpasa (2024), World Bank (2024a), World Bank (2024b)

Figure 1 presents green bond issuance across South
Africa, Nigeria, and Kenya (USD 545 million, USD 135
million, and USD 68 million, respectively). Corresponding
completion rates are 82%, 65%, and 61%, differing by 17,
21, and 4 percentage points. The figure shows that higher
issuance does not consistently correspond to higher com-
pletion performance. This divergence is reflected in pro-
ject-level outcomes. The Lagos-Ibadan Railway (Nigeria),
despite the largest investment, experienced implementa-
tion delays and cost pressures, representing a contrasting
case with lower implementation efficiency relative to in-
vestment scale. In contrast, the Gautrain Rapid Rail (South
Africa) achieved timely operational completion with high-
er capital deployment efficiency, while the Nairobi Express-
way (Kenya) was delivered on schedule under a toll-based
concession model. These cases illustrate that variation in
outcomes is not explained by financing scale alone.

Over the period 2013-2024, this pattern remains con-
sistent. South Africa maintains relatively high completion
performance, Nigeria exhibits variability associated with
delays, and Kenya shows moderate but stable outcomes.
This consistency indicates that the observed divergence re-
flects persistent differences in implementation conditions
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rather than isolated outcomes. Higher completion rates
and efliciency ratios are associated with stronger institu-
tional coordination and regulatory clarity. In this study, in-
stitutional coordination is operationalised using observable
proxies, including project completion rates (Table 1), im-
plementation efficiency ratios, procurement timelines, and
coordination-related constraints identified in stakeholder
interviews, consistent with proxy-based measurement of
institutional performance in infrastructure systems (Ogun-
seye & Oladipo, 2025). These indicators reflect the align-
ment of planning, financing, and implementation functions.

The relationship is evident across countries. South
Africa’s higher completion rate (82%) corresponds with
centralised PPP oversight within the National Treasury
and structured green finance processes. Kenya’s interme-
diate performance reflects coordination through its PPP
Unit and transport regulatory framework. Nigerias lower
completion rate (65%) coincides with procurement de-
lays, inter-agency coordination challenges, and execution
constraints, with institutional coordination identified as
a dominant issue in stakeholder interviews. This pattern
appears across both instruments but in different forms: in
green bonds, through alignment of issuance and project
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selection; in PPPs, through procurement design and con-
tract execution. The evidence indicates a consistent cor-
relation between institutional coordination and perfor-
mance, without establishing causality. In contrast, lower
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performance indicators correspond with fragmented gov-
ernance structures and weaker risk allocation frameworks.
The results indicate a consistent association between insti-
tutional capacity and financing effectiveness.

Table 3. Thematic coding of interview responses on institutional coordination
and project performance (NVivo analysis, n=14)

Theme Frequency (%) Manifestation in practice Representative quotation
Institutional 79 (11 of 14 | Delayed approvals; overlapping Apprqvals TIove across mu'ltlple agencies at the fet'iera})
. A . level without clear ownership, which extends timelines’
coordination interviews) mandates; rework cycles .
(Policymaker)
. 71 (10 of 14 Inconsistent requirements; “Regulatory requirements change during implementation,
Regulatory clarity . . : . . A 5
interviews) delayed permits creating uncertainty for investors.” (Investor)
. . 64 (9 of 14 Cost escalation; financing “Demand and regulatory risks are not clearly defined,
Risk allocation . . . . . . »
interviews) constraints increasing financing costs.” (Investor)
. . 57 (8 of 14 Weak feasibility studies; “Projects enter procurement without complete feasibility,
Project preparation . . . . . . s » .
interviews) contract revisions leading to adjustments during execution” (Project manager)

Source: compiled by the authors based on interviews

Interview results indicate that institutional coor-
dination is the most frequently cited constraint (79%),
followed by regulatory clarity (71%) and risk allocation
(64%). In practice, weak coordination manifests through
multi-stage approval processes, overlapping institutional
mandates, and inconsistent implementation decisions,
which extend procurement timelines and reduce imple-
mentation efficiency. These patterns correspond with low-
er completion rates and implementation delays reported
in Table 1, particularly in Nigeria. Risk allocation issues
are reported primarily by investors and are reflected in
unclear assignment of demand and regulatory risks,
which increases financing costs and reduces project via-
bility. Project managers emphasise deficiencies in feasibil-
ity preparation, resulting in contract revisions and exe-
cution delays. Differences across respondent groups are
evident. Policymakers emphasise coordination and regu-
latory constraints, investors focus on risk allocation and

return predictability, while project managers highlight
implementation bottlenecks. This distribution indicates
that performance constraints arise at multiple stages of
the project cycle.

Cross-country variation is also observed. Kenya’s rela-
tively stable implementation performance corresponds with
structured procurement procedures and defined risk-shar-
ing frameworks within its PPP Unit, while Nigeria’s lower
performance reflects coordination failures, regulatory in-
consistency, and weak feasibility planning. While interview
evidence for South Africa is limited, its higher completion
rates indicate stronger institutional alignment relative to
the other cases. Benchmarking against international stand-
ards further reinforces these patterns consistent with recent
empirical applications of benchmarking frameworks in
infrastructure governance analysis (Gonzalez et al. 2025).
Comparative assessment using the EU Green Bond Stand-
ard and OECD PPP Principles is presented in Table 4.

Table 4. Comparative benchmarking of green finance and PPP frameworks

Domain

Global standard (EU/OECD)

Observed practice (Africa)

Regulatory framework

Unified taxonomy, pre-issue reporting

Fragmented and inconsistent

Risk-sharing tools

Advanced guarantee instruments

Limited and uneven

Project pipelines

Standardised and transparent

Ad hoc and non-standardised

Monitoring systems

Independent verification and audits

Weak and under-resourced

Source: OECD (2020), A. Mukasa & A. Simpasa (2024), EU Platform on Sustainable Finance (2025)

Benchmarking shows the highest alignment in South
Africa, followed by Kenya, with Nigeria lowest. This or-
dering is consistent with observed completion rates (82%,
61%, 65%) and implementation efficiency patterns. Across
criteria, regulatory clarity, project preparation, and risk
allocation show the strongest association with outcomes,
while institutional coordination and procurement consist-
ency represent the main constraints, particularly in Nige-
ria. Kenya shows moderate gaps in regulatory standardisa-
tion, while South Africa’s limitation lies in operational cost
efficiency rather than implementation performance.

Completion rate, implementation efficiency, and cap-
ital deployment were selected as they directly measure
delivery outcomes and are consistently reported across
infrastructure performance studies (Chapman, 2024;
Olatunde et al., 2026). Alternative indicators were not ap-
plied due to data inconsistency. Completion rate has the
strongest explanatory power, as it captures realised out-
comes and aligns with efficiency patterns observed in in-
frastructure performance literature (Munday et al., 2023).
The results are consistent with prior evidence on insti-
tutional effects in infrastructure delivery. A composite
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efficiency index is feasible but not constructed due to
comparability constraints.

Across all three countries, these indicators consistently
show that institutional capacity, regulatory coherence, and
project preparation quality are more decisive determinants
of infrastructure delivery outcomes than the scale of capital
mobilisation alone. The variation in completion rates and
implementation efficiency across countries reflects differ-
ences in regulatory, financial, and institutional conditions.
The observed misalignment between green bond issuance
and transport investment corresponds with the absence of
clearly defined eligibility criteria and reporting structures
in some cases. Differences in implementation timelines are
associated with fragmented approval processes and weak
inter-agency coordination, while variation in project deliv-
ery reflects differences in project preparation and risk allo-
cation practices.

These patterns are consistent with established inter-
national frameworks, including green finance taxonomies
and recent OECD guidance on infrastructure governance
(OECD, 2020; European Commission, 2025), which em-
phasise eligibility criteria, risk allocation, and institutional
coordination as key determinants of financing effective-
ness. The distribution of responsibilities across ministries
of finance, PPP units, and financial regulators corresponds
with the observed variation in implementation outcomes.
The evidence indicates that performance differences occur
at multiple levels. At the national level, variation in regula-
tory structure and institutional coordination is associated
with differences in completion rates. At the sectoral and
project levels, variation in feasibility assessment, procure-
ment design, and contract structuring corresponds with
differences in implementation efficiency.

Across cases, lower completion rates and delays are
associated with weak project preparation, inconsistent
procurement processes, and unclear risk-sharing arrange-
ments, while stronger performance corresponds with more
structured coordination mechanisms and defined alloca-
tion of responsibilities. These patterns align with the per-
formance indicators reported in this study. These measures
align with established international standards, including
green bond taxonomy frameworks and OECD PPP prin-
ciples, which provide guidance on eligibility criteria, risk
allocation, and governance structures. Implementation
responsibility rests with ministries of finance, PPP units,
and financial regulators, with support from development
finance institutions.

Implementation is required at the national level (reg-
ulatory frameworks and coordination), and at sectoral and
project levels (feasibility assessment, procurement design,
and contract structuring). The expected impact is a reduc-
tion in implementation delays, improvement in completion
rates, and stronger capital deployment efficiency, consistent
with the performance indicators used in this study. Oper-
ationalisation requires strengthened project preparation
systems, standardised procurement processes, and clearly
defined risk-sharing mechanisms within PPP contracts.
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Potential barriers include institutional capacity constraints,
regulatory inconsistency, and coordination failures, which
may limit effectiveness if not addressed.

Discussion

The results point to a consistent pattern across the three
countries: the effectiveness of green bonds and PPPs in
transport infrastructure is not determined by how much
capital is mobilised, but by how that capital is governed,
coordinated, and translated into implementation. This be-
comes most visible when comparing Nigeria and South
Africa. Nigeria mobilises larger volumes of capital through
PPPs, yet records weaker completion and efficiency out-
comes, while South Africa, with comparatively moderate
financing volumes, achieves higher delivery performance.
This divergence suggests that financing instruments do not
operate independently of institutional conditions; rather,
they are mediated by them, consistent with recent empiri-
cal evidence on PPP governance and infrastructure perfor-
mance in emerging economies (Nguyen et al., 2025; Aria-
na et al., 2026).

This reading sits within, but also sharpens, a growing
body of work on institutional quality in sustainable finance.
F. Antwi et al. (2024) showed that weak institutional envi-
ronments reduce the effectiveness of green investment by
undermining transparency and investor confidence. What
the present findings add is a clearer link between institu-
tional conditions and project-level outcomes. Completion
rates and implementation efficiency were not abstract in-
dicators; they were the points at which institutional weak-
nesses become operational. In this sense, the study moved
beyond macro-level associations and demonstrates how in-
stitutional constraints materialise in delayed delivery, cost
overruns, and fragmented project execution.

A similar pattern emerges in the literature on PPP
governance, although often treated in isolation from green
finance. T. Molokwane et al. (2023) identified deficiencies
in contract enforcement and regulatory oversight as central
to PPP underperformance in African contexts. The results
here were consistent with that diagnosis but extended it in
two ways. First, they showed that these governance issues
are not confined to PPPs; they also shaped the performance
of green bond-financed projects. Second, they suggested
that the problem is less about the choice of instrument and
more about the institutional environment within which dif-
ferent instruments are deployed. E. Unalan Karakus (2023)
emphasised the importance of regulatory coherence and
clearly defined institutional roles in PPP systems. The rel-
atively stronger performance observed in South Africa
reflects precisely these conditions, although the evidence
here indicates that such coherence must be sustained across
both financing and sectoral policy domains to be effective.

The findings on green bonds complicate some of the
more optimistic claims in the literature. F. Taghizadeh-He-
sary et al. (2022) argued that green bonds can mobilise
long-term capital for sustainable infrastructure, particular-
ly when supported by appropriate financial and regulatory
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frameworks. Recent studies similarly show that green bond
issuance does not automatically translate into sectoral in-
frastructure outcomes (Khan & Vismara, 2025). While this
was not contradicted, the results suggest that mobilisation
alone is an insufficient metric of success. In Nigeria, for
instance, green bond issuance remains largely disconnect-
ed from transport infrastructure, limiting its relevance for
sectoral outcomes. This raised a question that is often over-
looked: not whether green bonds exist, but whether they are
“embedded” within sector-specific investment strategies.
S. Mutarindwa et al. (2024) highlighted the risks associated
with weak certification and verification systems, particu-
larly in emerging markets. The present findings reinforced
this concern, but also showed that the consequences extend
beyond market credibility to affect the actual delivery of in-
frastructure projects.

There is also an important nuance in how PPPs per-
form under different institutional configurations. T. Lavitt
& H. Sargeant (2024) identified risk perception and weak
project pipelines as key barriers to private investment in
developing economies. The interview evidence supported
this, particularly in relation to risk allocation and feasibility
planning. However, the comparison with Kenya suggested
that these constraints are not uniform. Kenya’s relatively sta-
ble implementation performance, despite moderate institu-
tional capacity, points to the role of targeted interventions
such as structured risk-sharing mechanisms and external
guarantees. This did not contradict the broader literature
but indicates that institutional capacity is not a fixed con-
dition; it can be partially compensated for through specific
design choices in project structuring.

The broader implication is that financing scale and fi-
nancing effectiveness should not be conflated. U.Q. Bajra &
N. Wagner (2024) showed that the expansion of green bond
markets globally has not always translated into measurable
environmental impact. The results here reflected a similar
disconnect at the level of infrastructure delivery. Higher
levels of capital mobilisation do not necessarily produce
better outcomes, and in some cases may obscure underly-
ing inefficiencies. S.K. Kogi et al. (2025) attributed the slow
development of green finance in Africa to weak disclosure
standards and fragmented regulatory systems. The bench-
marking results confirmed these structural gaps, but also
suggest that the issue is not simply one of absence, but of
misalignment between financial frameworks and sectoral
implementation systems.

What emerges across both the quantitative and quali-
tative evidence is a convergence around institutional varia-
bles, consistent with recent multi-level analyses of sustaina-
ble infrastructure systems (Li, 2025). J. Xie et al. (2023) and
K. Zhou et al. (2024) emphasised the importance of align-
ing financial systems with sustainability objectives through
coherent governance structures. The present findings sup-
ported this, but also indicate that alignment must occur at
multiple levels, financial, regulatory, and sectoral, to pro-
duce measurable outcomes. Where this alignment is partial,
as in Kenya, performance is uneven but improving. Where
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it is weak, as in Nigeria, financing mechanisms operate in
isolation, reducing their effectiveness. Where it is more ful-
ly developed, as in South Africa, financing instruments are
more consistently translated into completed infrastructure.

At the same time, the findings challenged a common
assumption in the literature that increasing private sector
participation will automatically improve infrastructure
delivery. The evidence suggests that without clear institu-
tional frameworks, private capital does not reduce risk but
redistributes it in ways that can delay or complicate imple-
mentation. This is particularly evident in the qualitative
data, where issues of coordination and contractual clarity
repeatedly emerge as constraints. In this respect, the study
did not reject the role of PPPs or green bonds, but reframes
their effectiveness as contingent rather than inherent.

The results reposition the discussion on sustainable in-
frastructure finance in Africa. Rather than asking how to
mobilise more capital, the more pressing question is how
to ensure that existing and future financing is embedded
within institutional systems capable of delivering out-
comes. The contribution of this study lies in making that
distinction empirically visible. By linking financing instru-
ments to measurable performance indicators and ground-
ing these in institutional dynamics, it shows that the effec-
tiveness of green bonds and PPPs is not a function of their
design alone, but of the environments in which they are
implemented.

Conclusions

Performance across the three countries does not track the
volume of financing mobilised; it tracks the capacity to
organise, govern, and execute projects. South Africa com-
bines moderate green bond issuance with the strongest
delivery record, reflected in completion rates above four-
fifths and higher conversion of capital into operating assets.
Nigeria mobilises the largest PPP volumes, exceeding USD
2 billion in the Lagos-Ibadan corridor, yet translates less of
that capital into completed infrastructure, with lower com-
pletion rates and weaker schedule adherence. Kenya sits
between these positions: smaller financing envelopes but
steadier delivery, with timelines closer to plan and mod-
erate completion outcomes. Taken together, completion
rates cluster around roughly seven in ten projects across the
sample, masking wide national differences in how finance
becomes infrastructure.

The pattern is consistent across indicators. Where in-
stitutional coordination is tight, regulatory expectations are
clear, risks are allocated predictably, and projects are well
prepared upstream, completion rates are higher, timelines
are closer to plan, and capital deployment is more efficient.
Where these conditions are weak or fragmented, delays,
renegotiations, and cost pressures erode performance. The
interview evidence mirrors this distribution: coordination
failures, unclear mandates, and thin feasibility work recur
where quantitative indicators are weakest; clearer roles,
firmer rules, and disciplined preparation coincide with
more reliable delivery.

Innovation and Sustainability, 2026, Vol. 6, No. 1 83



Innovative financing for sustainable transport infrastructure in Africa...

The central implication is unambiguous. Financing
instruments, green bonds and PPPs alike, do not deliver
outcomes on their own. Their effectiveness is governed by
institutional capacity, regulatory coherence, and the qual-
ity of project preparation. Increasing the scale of finance,
in isolation, does not improve delivery; it often amplifies
existing weaknesses. Embedding financing within coherent
sector strategies and enforceable rules is what converts capi-

revisions), and broaden the country set to test the stabil-
ity of these relationships. Further analysis of how specific
governance arrangements, particularly risk-sharing struc-
tures, approval processes, and feasibility standards, shape
outcomes would deepen understanding of how institution-
al design conditions the performance of both green bonds
and PPPs in transport infrastructure.

tal into completed, functioning infrastructure. The findings ~Acknowledgements
point to the need for strengthened regulatory frameworks, ~ None.

improved project preparation systems, expanded risk-mit-

igation instruments, and greater regional coordination in ~ Funding

transport infrastructure financing. None.

Future work should extend the dataset beyond 2024
as verified releases become available, track projects at fin-
er granularity (including stage-by-stage timelines and cost
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AHoTauif. Jediunt dpinancyBaHHS TpaHCIOPTHOI iHdpacTpykTypu B Adpuii, skuit, 3a nporsosamu, 1o 2030 poky
nepepyinTb 400 Mirpg ponapis CIIA Ha pik Ha T/ 3pOCTaHHSA Jlep>KaBHOTO 60Pry Ta HOCHICHH KITIMaTHYHIX PUSHUKIB,
CTBOPUB HarajabHy IOTpeOy B IepeoLiHni eeKTBHOCTI HOBUX MeXaHi3MiB ¢iHaHCcyBaHHA. MeTa monArana B OLiHII
eeKTUBHOCTI «3e/IeHVX» 00Iiraniii Ta iep>kaBHO-1puBaTHyX naprHepcts (IIIIT) y mo6inizanii Ta HafanHi piHaHCyBaHHA
WIS CTAJIOTO PO3BUTKY TpaHCHOpTHOI iHppactpykrypu B IliBgenniit Appuui, Hirepii Ta Kenii, 3 oco6nuBoio yBaroo
IO pomi IHCTUTYLiifHOI CIIPOMOYXHOCTI Ta Y3TOI)KEHOCTi HOMITHMKM. 3aCTOCOBAHO 3MIIIAaHUII METOf], IO IOESHYBAB
KinbKicHI gaHi AQpyuKaHCbKOro 6aHKY po3BUTKY, CBiTOBOro 6aHKy Ta Hal[iOHAaJIbHUX JPKeperl, L0 OXOIUTIOITh BUIYCKU
3eneHux obmiraniin (2013-2024 pp.) Ta inBectunii B JIIIT (2008-2024 pp.), 3 HOPIBHAIBHUM aHATi30M KOHKPETHUX
BMIIAJKIB Ta HAIIIBCTPYKTYpOBaHMMI iHTEepB'I0 i3 3anikaBieHymMu croponamu. IliBgenna Adpuka 3adikcyBana BULIYCK
3e/IeHuX oOiraniit Ha cymy 545 mitH fonapis CIIIA Ta piBeHb 3aBeplIeHH: IPOEKTIB y 82 %, 110 3aCBifYMIIO PO Kpally
Y3TOIKEHICTh PETyATOPHUX HOpM Ta IMMOMHY puHKY Kamitamy. Hirepia ta Kenis sadikcyBanmm Hypkdi IOKasHUKM
3aBeplIeHHA IPOeKTiB — 65 % Ta 61 % BifmoBigHO — mpy crabmii inTerpanii Mix iHcTpyMeHTaMu (iHaHCYBaHHA Ta
npiopureTamu TpancnoptHoro cextopy. JITIT samyunnm monaxn 4 mupp ponapis CIIIA Ha pearnizalito BeIMKIX IPOEKTiB,
BKJIIOYalouy 3amisHumio Jlaroc-I6aman, mBuakicHy samisamipjo Gautrain Ta mBuakicHy aBToMarictpanb y Haiipo6i.
Hirepis mpopeMoHcTpyBaa BUCOKMI piBeHb MOOi/Tisamii KamiTasy, OfHaK i3 3aTpMMKaM! y BUKOHAHHI Ta IlepeBUIIIeHHAM
BuTpaT. KeHia mpopeMoHcTpyBana BifHOCHO epeKTUBHY peaisaliilo, MiIKpilyIeHy HOBMMU MeXaHi3MaMy PO3MORITY
pusukis. IliBoeHna Adpuxa mpopeMOHCTpyBala CWIBHIINY IHCTUTYLIHY KOOpAMHALIO, ajie BMINI TOBTOCTPOKOBI
omnepanilai Butparu. [JocmimpKeHHA MOKa3ano, o iHCTUTYIiHA CIPOMOXKHICTD, Y3TOJPKEHICTh PEryIATOPHUX HOPM
Ta AKICTb MiTOTOBKM IPOEKTiB Ma/ju BUpilllajibHe 3HaUYeHHA [y (OPMYBaHHA pe3y/IbTaTiB IPOEKTiB, HDK MacumTabd
3anydeHoro (iHaHcyBaHHA. OparMeHTOBaHI peryIATOpHI paMKM Ta cMabka MDKBiOMYa KOOpAMHALIA CUCTEMaTUYHO
nifjpuBam AK e(eKTUBHICTD 3e/IeHNX o0iraniil, Tak i pesynpratu gisnbHocti JITIT. PedynbraTn Bkasau, o 3MilTHEHHA
IHCTUTYLITHMX PaMOK, CTaH[apTH3allid IpoLeciB MiTOTOBKM IPOEKTiB Ta y3rOfKeHHA iHCTpyMeHTIB (iHaHCYBaHHA
3 TaJy3eBOI0 IOJITMKOIO MAlOTh BUpilllaJibHe 3HAYeHHA [JI1 PO3LIMPEHHA MacIuTabiB (piHaHCYBaHHA CTajIoro
TPAaHCIIOPTHOTO iHPPaCTPYKTYPHOTO PO3BUTKY B Adpuii

KAlo4oBi cAoBaQ: IHCTUTYLi/IHA CIPOMOXKHICTb; Y3TOJPKEHICTb IOMITUKIA, (biHchyBaHHH iH(bpaCprKTpr; TIOKAa3HUKU
3aBeplIeHHA IIPOEKTiB; TPAHCIIOPT, CTIMIKWIL O KIIMAaTUYHMX 3MiH; 3MillaHe (piHaHCYBaHHA; PO3LOALI PUSKKIB
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