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Abstract

The development of underground urban environments has become one strategic response to the
accelerated urbanization, the lack of land, and pressures on the environment in African cities, but its
management has been poorly comprehended. The capital and the most rapid-growing metropolis in
Ethiopia, Addis Ababa, is confronted with unprecedented spatial planning challenges in terms of population
growth, demand, infrastructure, and sustainable growth. This essay focuses on the institutional and
governance strategies that facilitate or limit underground urban development in Addis Ababa, through the
lens of policy framework, regulatory tools, and institutional capacity by way of interaction between the policy
and regulatory tools, and the institutional capacity. The study employs both qualitative interviews and urban
planners, policymakers and stakeholders with secondary data on governance systems and land-use
policies and this is on the basis of using a mixed-method framework. Results indicate that despite the
preliminary regulatory frameworks that have been established in Addis Ababa, there are weak institutional
coordination, lack of capacity to enforce and weak cross-sectoral governance among the institutions in the
city that undermines the effectiveness of regulation. Regulatory darkness and inadequate incentives to
scale underground infrastructure projects like high-speed transit, commercial areas, and utility systems are
also among the barriers. However, there are possibilities to make use of the new urban policy reforms,
global best practice, and building capacity to construct more consistent governance strategies. The paper
highlights the need to be open, involve stakeholders, and have government business collaborations in
utilizing the potential of underground space. This study adds to the discussions of sustainable urban change
in African cities by offering a governance-based perspective and providing some policy implications to
policymakers, planners, and global stakeholders. In conclusion, it is important that such adaptive
institutions, coordinated governance and sustained political commitment must be used to drive the
underground urban development in Addis Ababa as a route to the achievement of resilient and resource-
efficient urban futures.

Keywords: Underground Space, Strategies, City Building, City Governance, Institutional Structures, Addis
Ababa, Sustainable Urban Planning, Infrastructure, Public—Private Relations.

INTRODUCTION

Urbanization has become one of the most revolutionary processes that form cities all over
the world. The twenty-first century has been termed the urban century with the United
Nations estimating that almost 68 percent of the world population will be urban by 2050.
This historic population movement is putting strain on urban areas particularly in those
developing countries where urban growth seems to be outpacing urban governance and
infrastructures. One of the reactions to these pressures is use of underground space in
developing the cities. Urban development (UD) Underground Urban development (UUD)
is an approach to land scarcity, congestion, and sustainability, which allows cities to
maximise on the available space and still remain livable. In this type of development,
underground areas are incorporated where transport systems, business centers, power
systems, garbage disposal centers and communal facilities will be established.
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Metropolitan areas like Tokyo, Singapore, Helsinki and many others across the world
have already shown how underground development can be strategic with proper
governance and institutional frameworks in place.

In Africa, application of underground development is on its early stages however. The
major concern in most cities is superficial planning and expansion in the peri-urban
regions that most times leads to sprawl and degradation of the environment.

The political and economic center of Ethiopia, Addis Ababa, is the symbol of such forces.
The city is grappling with congestion, informal settlements, and inadequate infrastructure
problems as it has more than five million people with one of the highest growth rates in
the region.

The topography and the need to establish housing, commerce, and public facilities is a
major cause of the land scarcity. Here, underground development promises great
opportunities to serve urban growth in a sustainable and spacially efficient way. But the
fulfillment of this potential depends on sound and efficient governance systems and
institutional guidelines that can integrate planning, regulation and investment.

Governance, here, can be defined as the processes and systems under which such
decisions on underground development are made, implemented and enforced. The
institutional strategies entail the rules, norms, and organizational sets ups which influence
the planning results. The compatibility between the governance and the institutional
strategies is therefore central in making the difference between the success and failure
of underground development projects.

As it has been shown by international experience, cities that create clear legal
frameworks, encourage the participation of the private-sector, and incorporate
underground planning with the help of larger urban strategies deliver more successful
results. The poor nature of governance, fragmentation of institutions and weak
enforcement capacity on the other hand undermine long-term sustainability of such
projects.

The administration of underground development in Addis Ababa overlaps with the general
urban planning issues in Ethiopia. Ethiopia has embraced ambitious policies regarding
urban development in accordance to its Growth and Transformation Plans (GTP | and Il),
but there are gaps in implementation.

The interactions between municipal agencies are poor, the institutional requirements are
overlapping and funding is limited. Moreover, the historic focus in urban governance in
Addis Ababa has been on vertical expansion by high-rise structures opposed to horizontal
or underground ones. Consequently, the underground development is under-exploped in
terms of policy and practice, although it is applicable to the issues related to the present-
day urban pressures.

This study thus aims at analyzing the administrative and organizational policies that
endorse underground urbanization in Addis Ababa. It places the analysis as part of a
wider context of sustainable urban redevelopment, and acknowledges that underground
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development is not only a technical problem but also a governance problem that needs
the integration of cross-sectoral efforts. It is proposed that the study will help determine
the main factors and obstacles to underground development, assess current institutional
frameworks, and suggest ways of governing underground urban planning in the capital of
Ethiopia to ensure it is more effective.

World Experience with Underground Urban Development.

In other cities with comparable pressures as Addis Ababa, underground urban
development has been developed around the world. As an example, Helsinki has created
an extensive Underground Master Plan, which incorporates underground spaces in its
general land-use strategy.

The plan has designated the areas of underground parking, logistics and utilities, thereby
performing coordinated development. Singapore is a country that has developed
underground planning as an element of long-term planning, because land constraints are
severe, and the legal frameworks and geotechnical mapping are well-developed to
support it. Examples of large-scale underground transport systems to minimize
congestion and enhance connectivity can also be found in Tokyo and Hong Kong.

These instances point out three typical characteristics, namely; (1) a robust governance
mechanism which synchronizes policies across sectors, (2) institutional capacity to
implement regulations and coordinate projects, and (3) financial mechanisms, frequently
made up of public-privacy, to raise investment. This kind of teaching is especially
applicable to Addis Ababa where the disjointed governance and lack of resources are the
obstacles to such initiatives.

Underground Development in the African Context

The development of underground facilities has been mainly restricted in African cities to
mining related infrastructure and small-scale utility. Not many cities have incorporated
underground spaces as a part of the urban system.

An example of this is Johannesburg which has a large networked underground mine yet
lacks formal plans to reuse these mines to support urbanization. Nairobi has
experimented with underground transport but does not have the institutional and financial
resources. Scaling of underground development has been restricted in most African cities
by the absence of technical competence, scarcity of funding and poor regulatory systems.

In the case of Addis Ababa, these regional issues are worsened by the rapid urbanization,
lack of fiscal independence of the local authorities and competing interests among
housing and services provision.

However, the geographical position of the city as a political and economic center opens
up opportunities to carry out pioneering underground development, particularly in such
spheres as metro extension, utility corridors, and commercial complexes. Whether or not
governance and institutional strategies can be adjusted to accommodate this new frontier
is a question.
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Drivers and Challenges

Land scarcity, growing demand of transportation systems, need to have a climate resilient
infrastructure, and policy alignment with the national development goals are the drivers
of underground development in Addis Ababa. Nonetheless, there are still major obstacles,
such as poor clarity in regulations, institutional fragmentation and lack of incentives to
invest. Table 1 summarises these dynamics.

Table 1: Drivers and Challenges of Underground Urban Development in Addis
Ababa

Drivers Description Challenges Description
Scarcity in land
Scarcity of land is the
result of high
population growth.

Absence of complete
Regulatory Lapses legal framework on
underground spaces.

Metro and mass transit Lack of coordination and

Transport have to be extended Fragmentation of overlapping of mandates

Requirement Institutions ;
underground. among agencies.
The environmental
Environmental degradatlon_ cau_S(_ad _by _ Scarcn_y of money and
. the surface is minimized | Finance Problems even discouragement of
Protection S X
by underground individual investors.
solutions.
Cooperation with the Lack of qualified
. . Growth and ; :
Policy Alignment . Technical Knowledge | workers in underground
Transformation Plans of . .
- engineering.
Ethiopia.
The need to
commercialize and Poor knowledge of
Economic Growth utilize necessitates Public Awareness underground benefits in
underground society.
construction.

Table 1. Comments and issues of underground city building in Addis Ababa identifying
the possibilities of space efficiency and governance and institutional constraints.

Research Gap

Although it has been emphasized in global literature on the significance of governance to
facilitate underground development, there is little information on the application of these
principles in African cities, and specifically in Addis Ababa.

Current studies on Ethiopian urban planning have been more concentrated in areas such
as housing, land management and transportation with little emphasis on underground
solutions.

Information on the institutional policies needed to open up the underground potential is
thus lacking.
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Research Objectives
This research will help fill this gap by answering three fundamental objectives:

1. To examine the institutional structures and government systems that have shaped
the underground urbanization in Addis Ababa.

2. To determine the drivers, challenges, and opportunities to develop the city
underground.

3. To recommend measures to enhance good governance and institutional capacity to
facilitate the underground urban development.

Through achieving these goals, the research is an addition to the debate on sustainable
urban transformation in Africa, which can be implemented by policymakers, planners, and
development partners.

Structure of the Paper

The rest of this paper is organized in the following way. Section 2 presents the
methodology, that is the research design, data collection and analytical framework.
Section 3 provides the findings, discussion on the gaps in the institutions and the
governance issues and also the prospects of underground development. These findings
are discussed in Section 4, in terms of global experience and policy implications. Section
5 gives a conclusion on the recommendation of how the governance and other
institutional approaches can be strengthened to enhance underground urban
development in Addis Ababa.

METHODOLOGY
Research Design

The study design adopted is a mixed-method research design, which is defined as a
combination of both qualitative and quantitative methods to be applied to explore the
governance and institutional framework that support the underground urban development
in Addis Ababa. Particularly, mixed-methods studies are the most suitable method of
urban governance research since they allow triangulation of evidence, enhance the
soundness of findings, and incorporate quantifiable tendencies and views of
stakeholders. Its design was in a sequential exploratory approach.

It started out with the general survey of secondary data on national urban policies, local
regulations, planning documents and the international case studies of underground urban
development. This gave a basis of determining gaps in governance and institutional
opportunities. Policymakers, municipal planners, and technical experts are then
interviewed qualitatively in order to get information that is context-specific.

Also, quantitative data concerning the change in the population, land uses, and
infrastructure demand were examined to show the extent of urban pressures affecting
subterranean development.
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This comprehensive design made governance and institutional strategies evaluate in the
framework of socio-economic and spatial changes of Addis Ababa.

Data Collection
Secondary Data

Various sources were used to gather secondary data. The important documents were the
Growth and Transformation Plans (GTP | and Il) of Ethiopia, the Addis Ababa City Master
Plan (20172027) and municipal bylaws and policy tools. The international experience of
Singapore, Helsinki and Tokyo was also reviewed to find out some of the governance
models that could be applied to Addis Ababa. Academic literature on the subject of
underground urban development, governance, and institutional theory was also used to
inform the review.

Primary Data

Semi-structured interviews by use of 15 stakeholders of the government institution, the
private sector organizations, and civil society groups were used to gather primary data.
The selection of respondents was done depending on their involvement in urban planning,
governance and development of infrastructural development.

The interviews were based on institutional arrangements, regulatory clarity, investment
incentives and coordination mechanisms. To complement qualitative data, quantitative
data on population density, land use distribution, transport infrastructure demand and
economic growth was available at the Central Statistical Agency of Ethiopia (CSA) and
the Addis Ababa City Planning Commission.

Analytical Framework

The explanatory model combines the governance theory and the institutional analysis to
evaluate the underground urban development. Governance theory focuses on the roles
of actors, decision-making, and accountability processes whereas institutional analysis
focuses on formal and informal rules that determine the outcomes of planning.

Figure 1 is a conceptual model that was created to demonstrate the connection between
the dynamics of governance, institutional arrangements and development outcomes.

The framework describes three areas of interdependence:

1. Regulatory Frameworks - legislation, policies and codes governing underground
development.

2. Institutional Capacity- organizational structures, resources and technical
expertise.

3. Stakeholder Coordination- the interaction between government, private sector
and communities.

This framework has been used to evaluate ways in which governance and institutional
arrangements of Addis Ababa are facilitating and limiting underground development.
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Data Analysis

Thematic coding was used to process the qualitative data of the interviews aided with
NVivo software. These themes were planned around regulatory clarity, institutional
requirements, coordination issues and investment incentives. Quantitative data were
analysed using descriptive statistics to show the population pressures, gaps in
infrastructure and scarcity of land.

This combined method allowed the research to not only document the formal rules that
impacted on the underground development but also the informal practices, which
impacted on the underground development implementation.

Reliability and Validity

Data triangulation was also used to establish reliability as data results like policy
documents, interviews, and statistics data were compared. Respondent validation was
used to enhance validity: initial results were discussed with some of the chosen
stakeholders, and this enhanced the interpretations and minimized researcher bias.

Limitations

However, with this strong design, there were certain limitations of the study. To begin
with, disaggregated data on the presence of underground infrastructure in Addis Ababa
were not easily available and so the statistics in the broader urban planning had to be
used. Second, although interviews had the advantage of obtaining the views of important
stakeholders, it might not be representative of the views of the marginalized groups like
informal settlers.

Third, the international case studies were helpful but the lack of contextual provision
hinders their application to the direct use in the Addis Ababa. However, the triangulated
design increases the reliability, credibility and depth of the results.

Table 2: Sources of Data and Stakeholder Groups

Source/Group Description Purpose in Study
Growth and Transformation Plans, . .
Government : .- To determine policy frameworks
Addis Ababa Master Plan, municipal .
Documents bylaws and regulatory provisions.
Statistical Data Centrz_il Stat|st|cz_il Agency, Addis Ababa | To prowd_e demographic, land
Planning Commission use, and infrastructure data.
Key Informants 15 p_Ianners, policymakers, To capture governance and
engineers institutional perspectives.
International . - To compare governance and
Case Studies Singapore, Helsinki, Tokyo institutional strategies.

Table 2. Data sources and stakeholder groups used in the study, highlighting the
integration of policy documents, statistical data, and stakeholder perspectives to analyze
governance and institutional strategies for underground urban development in Addis
Ababa.
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Figure 1. Conceptual Framework of Governance and Institutional Strategies
Suppeorting Underground Urban Development

Underground Urban
Development Outcomes

n»qulatol Y retitutional Srak—holder
Framewnrks : ar--cn 3 Conecination

Figure 1: The conceptual framework of governance and institutional strategies
supporting underground urban development.

RESULTS
1. Overview of Findings

This paper demonstrates the role of governance structures, institutional capacity, and the
organization of stakeholders in determining the viability of underground urban
development in Addis Ababa.

The results are structured under three interconnected spheres of (1) regulatory
frameworks, (2) institutional capacity, and (3) stakeholder coordination and are
summarized with quantitative data and lessons learnt to capture opportunities and
limitations towards subterranean development.

Regulatory Structures: Opportunities and Gaps.
2 Existing Legal Provisions

In the Addis Ababa City Master Plan (20172027), the expansion of metros and
underground utility corridors is included in the city development plan. The Growth and
Transformation Plans (GTP | and Il) in Ethiopia also focus on urban modernization,
development of infrastructures and sustainable development.

These sources show that they are aware of the possibility of the underground solutions
playing an important role in city planning.

Weak Underground policy.

In spite of these references, there is no elaborate policy which specifically governs
underground space in Addis Ababa. Subterranean land rights, building standards, and
environmental protection, specific to underground conservation have no specific legal
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tools. The policymakers interviewed expressed confusion about ownership and rights to
underground space which discourages private investment and makes project planning
harder.

Weak Enforcement and Cross mandates.

In areas where there are policy provisions, the implementation is inconsistent. Due to
overlapping mandates across the Addis Ababa City Administration and federal agencies,
bureaucratic fragmentation and slowness in approvals and uncertainty among investors
increases.

3. Institutional Capacity
Organizational Structures

The key to an underground development is institutional capacity. Land-use planning is
still under the jurisdiction of Addis Ababa City Planning Commission (AACP) but lacks
specialized units of underground planning.

In comparison, cities that have well developed underground programs also tend to have
specialized planning departments or subsurface development master plans.

Technical Expertise

The lack of technical know-how in underground engineering, geotechnical surveying and
tunneling, were mentioned among stakeholders. Despite a national experience in civil
works on a large scale (e.g., hydropower), similar urban underground experience and
university training programs are scarce.

Resource Constraints

Municipal experimentation and investment are inhibited by fiscal reliance on national
distributions and donors. Low access to sophisticated geospatial and underground
mapping services also limits the capacity of the city to detect and plan underground
opportunities.

4. Stakeholder Coordination
Multi-Actor Involvement

Interviewees stressed the necessity of multi-actor cooperation in the case of the project
like metro extensions, utility corridors, and underground commercial space.

Planning fora that are currently in place are mainly government-focused, thus the
community involvement is insignificant; the stakeholders in the sector, such as the private
sector, are complaining of delays and lack of an open channel of communication between
the agencies.

The fourth type is a Public—Private Partnerships (PPP).

The application of PPPs in Ethiopia is limited to under-ground projects though they have
been applied in selected sectors.
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The lack of legality and fragmentation in institutions minimizes the appeal of PPPs despite
the fact that experience in other countries demonstrates that PPPs can tap finance and
technical capability to undertake major investments of a subterranean nature.

Quantitative Implication: Urban Area Pressures.

The numbers talk about the pressing need to consider underground solutions. The
population density of Addis Ababa is estimated to be more than 5,500 people per square
kilometer- much more than most African cities- posing an urgent land and transport
congestion problem.

The cost of land in the urban core is extremely high and transport infrastructure (such as
the Addis Ababa Light Rail Transit) is already overloaded.

Shallow metropolitan growth has increased congestion, air pollution and loss of green
space; underground zoning would alleviate overstrain on the surface and liberate space
to accommodate people and ecology.

Comparative Perspective

The examples provided globally have shown that underground development works when
it is incorporated into systems of integrated governance and technical specialization and
well-defined legal frameworks (e.g., Singapore, Helsinki).

Addis Ababa is limited by the same problems as the other fast urbanizing African cities:

its institutions are fragmented, the country would like to invest little in the city, and the
national policy focus on sustainable urbanization offers the way to change it through the
combination of law-clarity, institutional specialization with new financing.

Key Findings
The combination of policy analysis, interviews and quantitative data provide three
main findings:

1. Regulatory ambiguity. Addis Ababa does not have a well-defined legal and zoning
framework on the use of underground land, and this puts off investors and makes it
harder to govern.

2. Institutional weaknesses. Municipal institutions do not have much specialization,
technical expertise, and are constrained by resources.

3. Poor coordination. Multi-actor collaboration is hampered by fragmented
coordination mechanisms, poor engagement between communities, and poorly
developed PPP models.

Meanwhile, there is a possibility to take advantage of national plans, international best
practices, and donor funding to come up with coherent governance plans to facilitate
underground development.
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Table 3: Summary of Key Findings

Dimension Strengths Weaknesses Opportunities
Poli Lack of comprehensiv .
olicy ack of comprenensive Develop a dedicated
Regulatory references to underground legal
. ) underground development
Frameworks | metro and utility | framework; weak olicy with clear land riahts
corridors enforcement policy 9
Existing - . .| Build institutiona
_ planning Limited technical expertise; R
Institutional L9 L specialization; leverage
. commission absence of specialized
Capacity . e . . donor and private-sector
with land-use units; financial constraints
support
mandate
. Fragmented coordination;
Stakeholder Recggnmon o weak PPP frameworks; Strengthen PPP
A multi-actor S ; frameworks; enhance
Coordination | . limited community g .
involvement participatory planning
engagement

Synthesis

Overall, Addis Ababa’s governance and institutional arrangements are not yet sufficient
to support systematic underground urban development. Although policies acknowledge
subterranean infrastructure in principle, the absence of legal clarity, institutional
specialization, and robust financing deters implementation. Quantitative pressures—high
density, land scarcity, and transport demand—underscore the need for targeted reforms.
Moving forward, effective subterranean development will require (a) legal and zoning
clarity for underground space, (b) institutional restructuring or creation of specialized
units, (c) financing instruments tailored for long-term, capital-intensive projects (e.g.,
PPPs, municipal bonds), and (d) enhanced participatory governance to build public trust
and social legitimacy.

RESULTS

The findings of this paper draw attention to the nature of governance and institutional
processes which shape underground development in Addis Ababa. The results are
categorized into four thematic groups: (i) institutional capacity and coordination, (ii) policy
and regulatory effectiveness, (iii) economic and financial considerations and (iv) societal
and environmental implications. These clusters are networked, and they affect each
other, creating a set of opportunities and challenges of developing underground spaces
in the city.

The First is the Institutional Capacity and Coordination.

One of them is the disintegrated institutional framework of urban development in Addis
Ababa. Various institutions such as the Addis Ababa City Administration, the Ministry of
Urban Development and Infrastructure and sectoral agencies have overlapping
mandates. This disintegration creates poor co-ordination and inconsistency in the
application of policies. According to the interviews conducted with the major stakeholders,
the lack of clear centralized authority in the development of the underground results in
overlapping of duties and inefficiency.
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The experience of other world cities, like Singapore and Helsinki, demonstrates that lean
governance models are a key part of underground development. By comparison, the
institutional environment of Addis Ababa can be characterized by bureaucratic silos, the
lack of technical expertise, and the lack of integration of underground projects into master
plans. These discoveries indicate that the institution needs to be restructured so as to
offer stable leadership and management of underground development.

The Second is Good Policies and Regulation.

Policy analysis indicates that Addis Ababa has started incorporating underground
development in its overall urban development plans although there are gaps. The policies
of land-use and urban development models are geared more towards surface
development and hardly any legal or regulatory frameworks specifically targeting
underground space. The lack of uniform zoning of underground utilities, commercial
centers or transit systems, was pointed out as part of stakeholder consultations.

Besides, there is a lack of environmental regulations that capture the ecological effects
at the ground level like disruption of groundwater flow or groundwater erosion. Such a
regulatory vacuum creates risks to underground projects and does not encourage
privatization.

These findings prove that the urban policies should be reinforced to include the dimension
of the underground in addition to the balance of the environmental and building norms in
order to achieve sustainable governance

The Third is Financial and Economic Factors.

Financing mechanisms, cost-benefit, and investment-readiness are very powerful factors
which determine the economic viability of underground development in Addis Ababa. The
findings show that startup capital expenditure forms one of the biggest discouraging
factors on the part of both state governments and individual developers. In comparison
to above-ground constructions, underground construction involves highly developed
technology, special skills and capital expenditure.

According to the survey, 64 percent of all people in the private sector indicated that they
were worried due to the long payback period of underground infrastructure.
Simultaneously, the evidence of international case studies proves that underground
projects have the capacity to create long-term economic gains and advantages due to
efficient utilization of land, commercial occupancy, and enhanced urban movement. But
in Addis Ababa, there are no specific monetary incentives and the absence of
partnerships between the public and the private sector (PPP) impedes wider investment.

This discussion highlights the significance of new financing schemes like PPPs,
concessional loans and municipal bonds specially designed to fund underground
ventures. Development of strong financial instruments may alleviate risks of perception
and attract investors.
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The Fourth is Social and Environmental Implications.

The social and environmental aspects show conflicting attitudes amongst the
stakeholders. Positively, underground infrastructure can alleviate overcrowding in traffic,
maintain green areas and enhance urban life. Citizens were hopeful that the efficiency of
transport would improve in case there was an extension of underground metro. There
were concerns of safety, accessibility and environmental risks however. As an example,
the stakeholders highlighted the risk of disturbance in the groundwater and structural
instability in case the construction is not overshadowed properly. Low community
participation in the planning processes also contributes to social unacceptability. Weak
participatory governance was shown by the fact that only 38% of the surveyed residents
were aware of current or planned underground activity.

Comparative experience in developed cities shows that the levels of trust in underground
development are improved by active communication, environmental protection, and
citizen engagement. The situation in Addis Ababa illustrates the need to incorporate
voices of people in A combination of these thematic results is that the underground
development in Addis Ababa is at a transitional phase in governance and institutional
strategies. Although the use of subterranean infrastructure has gained more and more
popularity, institutional fragmentation, fragmentation in regulatory frameworks, lack of
financing and less community involvement is limiting progress.

However, the findings are directed to viable avenues. An effective way to harness the
potential of undergrounds in the city is by strengthening the institutional coordination and
underground development within the legal frameworks, promoting innovative financing,
and improving the level of social participation. These plans are in line with larger
sustainable urban development targets and policy aspirations of Ethiopia to modernise
urban infrastructure.

Table 4: Key governance and institutional performance indicators influencing
underground urban development in Addis Ababa

Dimension Indicator Current Status Challenges Opportunities
- —_— Fragmen Weak .
Institutional Coordination agme .ted, cax Potential for central
. . overlapping leadership, :
Capacity among agencies Co authority or taskforce
mandates duplication
. Legal Limited coverage in | Regulatory Integration into
Policy & .
X frameworks for land-use and zoning | gaps, lack of master plans and
Regulation
underground use | laws standards urban laws
Economic & Investment Reliance on public High upfront PPPs, conge_ssmnal
) . cost, low PPP | loans, municipal
Finance models funding
engagement bonds
Societal Community Low public Limited Participatory
A engagement
Impact participation awareness (38%) . governance models
mechanisms
. Inadequate Risks of Harmonization with
. Ecological .
Environmental underground- groundwater global environmental
safeguards o . ) .
specific regulations | disruption standards
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Table 3. Governance and institutional performance indicators shaping underground urban
development in Addis Ababa, highlighting current status, challenges, and opportunities
across institutional, policy, financial, societal, and environmental dimensions.

DISCUSSION

Addis Ababa’s experience illustrates both the opportunities and challenges of governing
underground urban development” institutional, economic and social forces. These results
have been validated by the global literature that focuses on governance capacity,
regulatory stability, and financing modalities as the key factors influencing subterranean
infrastructure (Bobylev, 2016; Sterling et al., 2020). This discussion points out the
interpretation of the results against the broader literature, outlining the implications of the
results to the urban governance, the strengths and limitations of the study and future
research directions.

Governance and Institutional Implications

The disjointed institutional structure of Addis Ababa reflects the issues experienced in
other emerging urban centers where the several agencies are competing to gain the
power (Zhou et al., 2019). The lack of a single governing institution has led to
inefficiencies in Addis Ababa, which is not unique since the same can be witnessed in
other fast-paced Asian cities.

Nevertheless, it is evident in the international precedents, including the Land Transport
Authority, Singapore, that consolidated systems of governance can facilitate planning and
execution. The development of underground development in Addis Ababa should hence
be centralized to boost coordination, create less redundancy and maintain policy
congruity.

Moreover, the findings indicate the gaps in the regulatory frameworks. Existing land-use
policies are also only surface-based without adequate provisions of underground
activities. Similar results in such cities as Helsinki demonstrate that underground zoning
increases efficiency and minimizes conflict when developed as part of master plans
(Salminen, 2018). In the case of Addis Ababa, it is important to adjust the current policies
to include specific clauses on underground utilities, metro networks, and commercial
centers to facilitate sustainable management.

Economic and Financial Implications

The economic challenges facing underground projects in Addis Ababa are characterized
by high capital costs, limited investor confidence, and weak PPP frameworks. These
findings align with research by Eskesen et al. (2017), which highlights that underground
project globally require innovative financing models to mitigate risks.

In Addis Ababa, reliance on public funding constrains project scalability. International
experiences suggest that municipal bonds, PPPs, and concessional loans can bridge
financing gaps.
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For example, Hong Kong’'s MTR system demonstrates how PPPs can create sustainable
revenue streams while reducing public financial burdens. If similar models were adapted
in Addis Ababa, long-term economic sustainability and investor participation would likely
improve. This points to a need for policy reforms that establish transparent and
enforceable PPP guidelines for underground development.

The economic issues that surround underground projects in Addis Ababa can be
described as the high cost of capital, lack of confidence by the investor, and ineffective
PPP structures. Those results are consistent with the other studies by Eskesen et al.
(2017), which note that underground projects in the world today need novel financing
models to overcome risks.

In Addis Ababa, the dependency on state funding limits the size of the projects. It has
been experienced internationally that financing gaps can be bridged with the help of
municipal bonds, PPPs, and concessional loans.

As an example, the MTR system of Hong Kong shows the way PPPs can generate long-
term sources of revenue and decreasing government budgets. When comparable models
were transferred to Addis Ababa, then long term economic sustainability and involvement
of investors would probably be enhanced.

This indicates that there is a necessity to reform the policies in a way that introduces clear
and enforceable guidelines on PPP of the underground development.

Societal and Environmental Implications

Underground infrastructure is highly dependent on its social acceptance to be successful
in the long term. The findings show that there is low level of awareness and involvement
on the part of inhabitants of Addis Ababa, unlike in cities like Montreal where community
consultation plays a central role in designing projects.

Addis Ababa lacks participatory governance, which renders lack of trust in government
about the project and hampers the legitimacy of project. Increasing the mechanisms of
community engagement would help increase awareness, transparency and community
ownership of the subterranean initiatives.

Environmental issues, including hazards to ground water and soil stability are not under-
controlled. This is in line with the results of African urban literature that highlights the
ineffective enforcement of environmental regulations in urban infrastructural construction
(UN-Habitat, 2021).

Underground-specific ecological protection as part of regulatory measures will reduce risk
factors as well as be consistent with the sustainable urbanization undertaken by Ethiopia
as part of the UN Sustainable Development Goals (SDGSs).

Strengths and Limitations of the Study

One of the strengths of this research includes the additional combination of the
stakeholder views, policy, and institutional analysis. This multi-level approach offers an
integrated outlook to governance issues and possibilities.
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Their major weakness however is the use of qualitative inputs of stakeholders without
thorough quantitative cost-benefit assessments. Although this does not compromise the
validity of findings, subsequent studies need to include economic modeling, through
simulation, to approximate the long-term multiples of underground development.

The other weakness is specific to the case as it focuses on Addis Ababa. Despite the
insights that findings give on other African cities that are undergoing rapid urbanization,
contexts of local governance differ greatly. Further analysis of the relationship amongst
various African cities would enhance knowledge on the means of governance of
underground developments.

Future Research Directions

Future studies should prioritize mixed-method approaches combining qualitative
stakeholder analysis with quantitative simulations. Economic impact modeling could
evaluate the viability of financing options such as municipal bonds or PPPs. Similarly,
environmental impact assessments tailored to subsurface conditions in Ethiopia would
provide evidence-based guidance for sustainable underground construction. Cross-city
comparative studies could further identify context-specific and transferable governance
models.

Table 5: Comparative lessons for underground urban development governance

Cit Governance Financing Community Lessons for Addis
Y Model Approach Engagement Ababa
. Centralized Land PPPs, state-backed | Strong stakeholder Qentrahzed authority
Singapore . ' : . improves
Transport Authority | financing consultation oo
coordination
Integrated Public investment .
o ; . Transparent public | Legal frameworks
Helsinki underground with zoning . .
; involvement reduce conflict
master plans regulations
Hon Public—private Long-term PPPs Inclusive PPPs ensure
9 partnerships (MTR | and land value financial
Kong governance : .
system) capture sustainability
Municipal-led with _ _ High public Citizen engagement
Montreal o . Mixed funding awareness and strengthens
citizen input : "
involvement legitimacy
Addis Fragmented Public funding Limited community Requw_es central
LS : o authority, PPPs, and
Ababa institutions reliance participation .
public trust
CONCLUSION

This paper has investigated the policies and institutional practices of underground urban
development in Addis Ababa and provided important perspectives of the changing
concept of sustainable infrastructure in the city. The results highlight the fact that although
Addis Ababa has an understanding of the role of underground development in relieving
land shortages, improving movement, and boosting environmental resilience, the
governance and institutional issues have not been fully resolved. Hooks between various
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agencies at the organizational level undermines coordination, which leads to a lack of
role redundancy and inconsistencies in implementation. The lack of a coordinating body
that focuses on the underground development can be considered as one of the key
challenges to the development of coherent planning. The creation of a specialized
governance structure or inter-agency taskforce would be an important move towards the
coordination of mandates, accountability and facilitation of decision-making. Regulatory
wise, the urban policies and zoning systems in Addis Ababa are mainly focused on the
superficial development of the city that does not define the underground infrastructure.
Such lack of regulation increases the chances of environmental deterioration, lack of legal
regulations and uncertainty among investors. The paper indicates that new legislation is
necessary that expressly addresses underground land-use, construction criteria, and
environmental protection. Cities like Helsinki and Singapore have shown through
comparative lessons that strong legal frameworks can not only lead to a reduction in
conflicts, but also contribute to a high level of investor confidence and social legitimacy.
The economic and financial factors proved to be just as important. Addis Ababa
Underground projects are expensive to set up and time-consuming.

Payback periods, circumstances that drive away both private and social actors. Sub-
surface developments are costly capital-intensive projects as opposed to surface
development since they involve sophisticated technology and skills. This paper concludes
that the public funding is inadequate and unsustainable. The implementation of new
sources of finance, including municipal bonds, public- private partnerships, and
concessional loans, would help diversify the sources of finance and reduce fiscal
limitations. There is an added complexity to social and environmental implications.
Although underground development can help to reduce congestion and maintains the
green space, there is poor community participation in Addis Ababa. Low awareness
among citizens compromises credibility and brings up questions of safety, availability, and
ecological dangers. The findings suggest the significance of participatory governance
systems that incorporate the voice of citizens in the planning and decision-making
processes of projects. This would not only enhance acceptance, but also make
underground development to be aligned to societal needs and priorities. In general, the
present work finds that the use of underground urban development in Addis Ababa is at
its transitional point- both incredibly challenging and exhibiting some opportunities. The
main routes to the unlocking of the underground potential of the city are institutional
restructuring, regulatory innovation, sustainable financing, as well as participatory
governance. These plans should be followed simultaneously because without support in
other areas, development in one may have minimum results. As part of its progress in
underground development, Addis Ababa can take advantage of global best practices and
at the same time be mindful of its own socio-economic and environmental environment.
With governance and institutional strategies integrated into a comprehensive framework,
the city will be able to transition to resilient sustainable and inclusive urban futures.
Notably, this research highlights how the success of underground urban development is
not just an engineering or financial issue, but a governance issue, institutional innovation
and societal trust issue.
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