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Abstract

This paper focuses on the green urban development paradigm. Its inspiration
is the work of the Global Green Growth Institute (GGGI). It cites perspectives
developed by GGGI HQ in Seoul, Korea, enriched by its praxis in Uganda.
The latter is through the European Union (EU) funded project, greening ur-
banisation and industrialisation (2020-24). The argument is in five sections,
beyond its introduction and conclusion. Firstly is the green policy impact
with an urban bias. Secondly is the green practical impact, explicitly urban,
from a responsive institutional perspective. Thirdly, the responsive descrip-
tion is taken to the smart city idea. Fourthly is infrastructure, specifically its
shaping or reinforcing urban form. Finally is superstructure—in this case,
green buildings. Each section is offered as a step towards a greater apprecia-
tion and potential application of green urban development.

Keywords

Green Urban, Institutional Responsiveness, Smart Analysis, Infrastructure,
Superstructure, Spatial Form, Uganda

1. Introduction

The background to this “research” is the recognition that developing nations
strive to understand, let alone apply, green urban development in practice. As
such, a fresh perspective needs to be offered to entice would be advocates to
move to a green urban reality. The purpose of the paper is therefore to guide
those, who both influence national policy and strive to achieve in practice, to give
meaning to the ambition. Its significance is that it relates a committed interna-
tional institution’s green development paradigm, through a national government’s

policy perspective, down to the urban reality at city government level. This means
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Efficient and sustainable
resource use

« Efficient and sustainable
energy

« Efficient and sustainable
water use

* Sustainable land use
» Material use efficiency

» Access to basic services
and resources

* Gender balance
» Social equity
* Social protection

Social inclusion

Source: GGGI HQ Seoul, Korea.

the need to understand the implications of infrastructure and superstructure in

the green development narrative.

2. Policy Impact

Concept

The GGGI greening paradigm is in two parts. First is the concept. It has
been developed and conveyed generally through the following illustration, Fig-
ure 1.

Its headline interventions border on common sense:

Efficient and sustainable resource use.

e Green economic opportunities.

Social inclusion.

Natural capital protection.

Its overarching goals are (a) a low carbon economy and (b) a resilient society.
Its contents are self-explanatory to the point of basic good manners in how we
treat our environment. We should not abuse Mother Nature. The question is,
how does a national government move and measure in the green urban devel-
opment direction?

Measurement

Uganda’s second national development plan was based on sectors. It therefore

Green economic

Low carbon economy opportunities

* Green investment
* Green trade

» Green employment
* Green innovation

i

Green Growth

» Environmental quality

* GHG emission reductions

* Biodiversity and
ecosystem protection

» Cultural and social value

Resilient society —— Natura

Figure 1. The green development paradigm.

DOI: 10.4236/cus.2023.111010

195 Current Urban Studies


https://doi.org/10.4236/cus.2023.111010

R. McGill

suffered many national governments’ dilemma of being trapped in technical si-
los. That is to say, each ministry pursued its own technical specialist concerns.
Water pursued water. Environment pursued environment. The third national
development plan (NDPIII) took the significant step of moving to an explicit
programme-based analysis. Ministries, departments and agencies (MDAs) were
therefore compelled to identify their expenditure for outputs to the applicable
NDPIII programmes. Thus, ministries now contribute to applicable inter-agency
programmes. A first illustration is in Table 1.

Table 1 illustrates the range of MDAs that implement the applicable pro-
gramme, sub-programme and its objective through the various activities. Again,
this has overcome NDPIIs silo or stricter sectoral approach. The next step is the
tracking of implementation. This is through each programme implementation
action plan (PIAP).

The PIAP for sustainable urbanization and housing, for the period FY 2020/21
- 2024/25 has three sub-programmes: 101 Physical Planning and Urbanization,
102 Housing, and 103 Institutional coordination. What is important here is that
objective 1013 is to “Promote green and inclusive cities...” There are seven ge-

: <« » . .
neric “green” interventions, as follows:

Table 1. Programme and sub-programme extract, various MDA contributions.

Programme: SUSTAINABLE URBANIZATION AND HOUSING.

Sub-programme: URBANIZATION AND PHYSICAL PLANNING.

Objective: Increase economic opportunities in cities and urban areas.

Intervention: 1.1 Support establishment of labor-intensive manufacturing, services, and projects for employment creation

including development of bankable business plans.

Output: Jobs created.

Activities Lead MDA
Prepare designs for 04 industrial parks (Gulu, Arua, Tororo & Nakasongola). Uganda Investment Authority.
Construct staff accommodation houses for industrial workers Ministry of Land, Housing and Urban

Construct park roads for connectivity

Development (MLHUD).

Ministry of Works and Transport.

Develop and implement economic and free zones in 16 cities and other Urban areas Uganda Freezones Authority.

Extend utilities to the industrial park sites Water & Sewerage National Water & Sewerage Corporation.
Electricity MEMD.
Telephone MOoICT & NG.
Prepare urban development projects to support small and medium enterprises MoLHUD.
Provision of at least 120,000 square meters of affordable SME workspaces for Ministry of Trade, Industry and Coopratives
small-scale value addition enterprises 15 Cities + KCCA (MoTIC).
Training SMEs equipped with BDS & Entrepreneurship MoTIC.

Source: Government of Uganda, NDPIII.
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101301 Conserve and restore urban natural resource assets...

101302 Undertake waste to wealth initiatives...

101303 Develop green buildings...

101304 Promote non-motorized transit...

101305 Increase urban resilience...

101306 Develop and protect green belts.

101307 Establish and develop public open spaces.

Each intervention has a series of actions (Table 2).

On the face of it, Uganda’s green urbanization is well catered for at the policy
level, down to resulting actions. The next step is to see if GGGI reflects govern-

ment’s green urban ambitions in practice.

3. Practical Impact

Figure 1 presents the GGGI green development paradigm. It must be enriched
by a process to start giving practical meaning to the concept. In short, where is
the dynamic characteristic to the paradigm?

Process

Both goals in the paradigm require a planning process that supports green
urban development. It has six items developed by GGGI HQ.

1) Land-use: good planning with clear commitments to sustainability can re-
sult in more inclusive, resilient and prosperous urban communities and indus-
trial locations. It concerns the efficient deployment of available land through
two sieve analyses; environmental and infrastructural. Both have a direct im-
pact on green development. This is expanded upon in Part 4, concerning infra-
structure.

2) Buildings: well-designed buildings that follow green building codes make
efficient use of water and energy, reduce GHG emissions and improve indoor air
quality—providing overall health benefits. This is expanded upon in Part 5, con-
cerning superstructure.

3) Transport: low-carbon public transportation such as walking, cycling and
e-mobility can significantly improve air quality and improves access to infra-
structure and services. The most pertinent concept is to relate land-use planning
to transportation planning directly. All urban land use generates the movement
of people.

4) Energy: enhanced access to renewable energy can reduce GHG emissions
and generate new green employment and business opportunities.

5) Water: improved access to potable water and sanitation services reduces
public health risks, supports local economic opportunities and avoids ecosystem
pollution.

6) Sanitation/waste: effective waste management helps reduce health risks,
GHG emissions, creates employment, supports SME development and urban

circular economies.
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Table 2. Green urban PIAP (extracts).

INTERVENTION

ACTION

101301 Conserve and restore urban
natural resource assets and increase
urban carbon sinks.

101302 Undertake waste to wealth
initiatives which promote a circular
economy.

101303 Develop green buildings, risk
sensitive building codes and systems to
promote energy efficient housing.

101304 Promote non-motorized transit
in city.

101305 Increase urban resilience....

101305a Strengthen effective early
warning systems.

101305b Improve emergency responses.

101306 Develop and protect green belts.

101307 Establish and develop public
open spaces.

Map and gazette all urban natural resources assets in 16 cities.

Prepare and implement restoration plans for 16 cities.

Create public awareness on importance of preserving carbon sinks.

Scale up the PHE model in cities and urban areas.

Conduct mapping of waste collectors in GKMA, cities and municipal councils (MCs).
Build capacity of urban councils in waste management.

Conduct research on appropriate technology to manage solid waste in urban centres.
Conduct behavior change and enforcement campaigns.

Establish waste recycling enterprises and decentralized waste management centres.
Implement energy efficient building codes.

Establish Nationwide House Energy Star Rating (NatHER) council.

Create public awareness in green building in cities and MCs.

Capacity enhancement in green building concept.

Conduct research on the relationship between green buildings and occupational
accidents, injuries and diseases.

Develop and implement non-motorized transport (NMT) plans for 16 cities & 31 MCs.
Integrate NMT facilities in 16 cities & 31 MCs.

Promote use of NMT designated routes in 16 cities and 31 MCs.

Develop policy tools to build urban resilience.

Undertake urban risk assessment.

Design climate proof urban infrastructure plans for the 16 cities.

Develop early warning and detection (Flooding, earthquake and Landslides) systems in
7 regions as per NPDP.

Generate and disseminate early warning information at all levels through UNIEWS.
Establish and implement paramedical units to timely respond to emergencies.
Develop SOPs and Emergency evacuation guidelines for the public.

Procure rapid response capability at national and sub-national levels.

Plant and protect green belts.

Plant and beautify road islands and reserves.

Develop and protect public open spaces in 16 cities and 31 MCs.

Source: Government of Uganda, NDPIII, PIAP for urban development, extracted.

These items introduce a thinking process. What is needed is to understand the

resulting impact. Green urban impact, as a measurement framework, was de-
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veloped by GGGI Uganda as part of its EU funded greening urbanization and
industrialization project. The original six urban planning steps were extended to
include more contemporary concerns such as connectivity and mobile phones.
Indicators, development targets and lastly, green and public health impact items,
were included. The important point is that this is taken to a practical level
through the EU project.

In other words, the notion of green urban impact gives a sense of what is be-
ing aspired to Table 3.

The question is “how do we achieve it”? It is the first test of resilience—to get
the responsible city government to be responsive to its urban development chal-
lenges. It triggers the idea of institutional resilience.

Responsive

While the conventional approach to urban resilience centres on the physical
environment and infrastructure specifically, it is the oft neglected institutional
dimension that carries critical importance. One model to achieve that is through
an annual planning and review cycle, layered to a three-year programme, within
a five-year development framework. It is a responsive mechanism. Figure 2 illu-
strates.

The five-year cycle starts with a development strategy, moves to a three-year
programme-based financial strategy, down to the annual deliverables and sup-
porting budget. The review cycle reverses this logic. It begins by testing the econ-
omy of inputs and moves to the immediate effectiveness of outputs on client
groups and specific locations. Finally, is the impact on socio-economic variables.
While Figure 2 recognizes the applicable SDGs, it remains an internal decision
cycle but with the best of participatory intentions.

It is the smart city concept that enriches the notion of responsiveness. It gives
additional bite to the idea of urban resilience. Most importantly perhaps, it offers
immediacy to direct responsiveness from the recipients of the failing services
provided by or on behalf of the city government!

The point here is that green urban development is completely unambiguous.
The process to achieve it is outlined. However, an additional dimension is required

to give green urban intelligence, life. This is through the concept of smart cities.

4. Smart Cities

First, the word “smart” used to be the acronym, SMART; with its precise meaning
in the technical problem-solving approach to planning. Here, SMART means
that each objective should be: Specific, Measurable, Achievable, Relevant, and
Time-bound. In order to clarify and indeed, to distinguish matters, this is not
the meaning of smart in relation to cities. Secondly therefore, what is?

Concept

The Smart city concept integrates information and communication technolo-

gy (ICT), and various physical devices connected to optimize the efficiency of
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Table 3. Green urban impact.

Item Indicators Development target Green and health impact
Land-use % Informal settlements to total Zero informal settlements: i.e. 100%  Reduction in insanitary living
housing. eradication. conditions.
% Accessible green spaces to total 15% accessible green space. Increased access to parks and exercise.
land-use.
Buildings % of buildings in accordance with an  100% current town plans and buildings Approved town plan reduces wasted
approved town plan. in conformity. space and increases public transport.
% of buildings that receive official 100% construction approved through  Green building codes enforce healthy
building consents. official building consents. building measures.
Transport % population access to public 100% access for those who need it, Reduction in solo transport/energy use.
transport. within 500 metres of home.
% of roads congested compared to 100% free flow on all main and Reduced pollution caused by idling
free-flow. distributor roads. engines
Energy % population with access to electricity. 100% access to uninterrupted Reduction in fossil-fuel burning.
electricity.
% of energy classified as “clean”. 100% energy provision as “clean”. Reduction in energy-sapping delivery.
Water % population with access to potable 100% access to potable water within ~ Reduction in water-borne diseases;
water. 200 metres of home. cholera.
% water leakage in the system. Zero % leakage in the system. Reduction in energy wasted.
Sanitation % population with modern sanitation. ~All homes have access to hygienic toilet Reduction in pit latrines and leaching.
facilities.
Waste % population served by waste 100% served by waste management Reduction in insanitary waste
management. collection, within 100 metres of home. dumping.
% of waste reused, recycled 90% of waste reused, Reduction in polluting land-fills.
4 |3 g
recycled-“valorised”
Air quality Air quality measured to UN standards 100% achieved to UN standards Reduction in respiratory diseases.
Connectivity % of urban households and enterprises Full penetration of high-fibre Reduction in physical movement; less
connected. connection, at least to 4G and ideally ~ transport and less pollution.
5G.
Cell phones % urban households and enterprises ~ Full penetration of cell-phone Responsive negative data; smart city

Town planning

connected

Current town plan with regular
(quinquennial) reviews.

availability.

Community, business and government
supported green town plan.

idea.

Green efficient allocation of land.

Integrated 5-year strategy embracing “all the Community, business and government Green, efficient capital investment.
development  players in the city building process”— supported green IDS.
strategy (IDS)  community, business, MDAs.
Urban Annual reports and budgets, covering Community and government Green efficient annual performance
management last year’s performance, this year’s supported (output-based) budgeting.
progress and next year’s projects and
budgets.
Source: GGGI Kampala, Uganda.
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Participatory
PLAN and BUDGET

Accountable
REVIEW of PERFORMANCE

Steps... |

1. 5-year development strategy
(with spatial analysis; SMART
objectives setting; integrating
planning with initial financing).

I

6. Measuring the changes in socio-economic
conditions, through SMART objectives; e.g. the
cumulative impact on the Urban Score Card and
ultimately, SDGs 11 and 9 (Notes).

2. 3-year program-based
financial strategy (where
objectives are converted into
integrated capital and recurrent

expenditure).

5. Measuring the efficiency of outputs in terms of
delivery: to specification; to time, and the immediate
effectiveness of impact on particular client groups:
problem solved; assets used properly; client

3. Annual proposals and budget
(where each program’s targets —
outputs - are set).

satisfaction.

4. Measuring that the money is spent as budgeted for
each output; economy of inputs.

Source: McGill (2018). Notes: In Uganda’s secondary cities’ setting, the urban score card (USC) has direct

application on green development—expanded in the next section. SDG Goal 11. Make cities and human

settlements inclusive, safe, resilient and sustainable. Goal 9. Build resilient infrastructure, promote inclusive

and sustainable industrialization and foster innovation.

Figure 2. Planning-review cycle—a performance framework.

city operations and services and connect to citizens. Smart city technology al-
lows city officials to interact directly with both community and city infrastruc-
ture and to monitor what is happening in the city and how the city is evolving...
Smart city applications are developed to manage urban flows and allow for
real-time responses.

In 2016, the UN Commission on Science and Technology for Development,
presented a report at its nineteenth session in Geneva (UN, 2016). Its purpose
included providing “an explanation of the term smart city and described the
main components of smart infrastructure”.

The paper defined smart infrastructure under the following topics, smart:
buildings, mobility, energy, water, waste management and health (paras. 9 to 14).
It then introduced smart digital layers (para. 15). The UN paper then stressed
“the need for an integrated approach”.

For any smart city or even a more modest town, one critical point is the integra-
tion of smart data for a holistic understanding of the urban challenge. This is very
important in relation to the collective institutional response to the multi-faceted
urban system. Simply stated: the complexity of the city is not matched by the na-
tional government departmental or silo rigidity. The structure of government is
not commensurate with the structure of the city.

Arroub et al. (2016) reviewed 41 sources in their quest to understand a smart

city. They suggested a three interconnected system approach to its understand-
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ing (p. 1):

¢ Sustainability; by improving the city/environment relationship and using green
economy.

e Smartness; context aware economy and governance.

¢ Inclusiveness; by fostering a high-employment, economy delivering social
and territorial cohesion.

All three are already useful tests at the strategic level—and note the un-
prompted reference to the “green economy”. A city cannot be blind to its physi-
cal environment and the impact of environmental degradation. A city’s economy
must be known but its governance is a dimension not always considered. Social
and territorial cohesion offers the notion of spatial intelligence. Ideally, what is
needed is more text on how to turn the idea of a smart city (as a holistic concept)
into action that practitioners (local politicians, town planners and community
representatives) can understand.

Application

China presents its own definition of a smart city: “a new idea and new mode
of promoting smart city planning, construction, management and service, using
the Internet of Things (IoT), cloud computing, big data, and spatial geographic
information integration, etc.” The critical phrase here is “spatial geographic in-
formation integration” (Ly et al., 2015: 291-294). The paper goes on to state,
“where the technology is seen as the central importance, ‘smart city’ can be di-
vided into four layers, that is, sensor layer, network layer, platform layer and ap-
plication layer (its Figure 2). The combinations of sensing, network and infor-
mation processing platforms enable objects to interact with the each other”.
These layers are repeated in Table 4.

The range of smart technology might be considered bewildering. In order to
overcome such, the first test of relevance—that is to say, practicability—is to re-

late the focus of the technology to specific services.

Table 4. Applications within the four layers of information flow.

Layers Applications

Sensor layer: the first step of enabling smart services to collect Camera; RFID; Detector; Sensor; Smartphone; Reception
contextual information... device.

Network layer: the path for information exchange and transfer, Telecommunications network; Internet; TV network; Power
including access and transmission networks grid; VPN private network.

Platform layer: in charge of information processing and control.  Service support platform; Network management platform;

Information processing platform; Information Security
platform.

Application layer: a solution set which combines the Internet of ~ Smart agriculture; Industrial monitoring; Public security;

Things (IoT) technology...to realise the widespread application of =~ Smart governance; Smart transportation; Smart energy.

intelligent services.

Source: Ly et al., 2015, Figure 2.
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McKinsey (2018) published a 152-page report on smart cities. Unlike Table
4’s focus on the layers of smart city ICT, that report takes matters to a more
practical level. It suggests, “We also find that using the current generation of
smart city applications effectively could help cities make significant or moderate
progress toward meeting 70 percent of the Sustainable Development Goals” (p.
4); for this paper, SDG 11.

The report goes on to define the smart applications through ICT. As its Exhi-
bit E2 states, “Our research looked at dozens of smart applications that will be
relevant for cities through 2025” (p. 25). The applications concern: Security;
Health care; Mobility; Energy; Water; Waste; Economic development and hous-
ing; Engagement and Community; see Table 5.

Table 5 illustrates smart city applications. The next step is to relate it to the
urban score card (USC), currently deployed in the EU Uganda project. The smart
application is ICT dominated. USC is infrastructure dominated.

An explicit connection between the smart city idea (as part of the responsive,
indeed resilient, urban system) and USC is made. That link must be taken further.

USC is primarily concerned with the shaping of urban form in an environmentally

Table 5. Smart applications that will be relevant for cities through 2025.

Service Smart application

Security: Predictive policing. Real-time crime mapping. Gunshot detection. Smart surveillance. Emergency
response optimization. Body-worn cameras. Disaster early-warning systems. Personal alert
applications. Home security systems. Data-driven building inspections. Crowd management.

Healthcare: Telemedicine. Remote patient monitoring. Lifestyle wearables. First aid alerts. Real-time air quality
information. Infectious disease surveillance. Data-based public health interventions. Maternal and
child health. Data-based public health interventions. Sanitation and hygiene. Online care search and
scheduling. Integrated patient flow management systems.

Energy: Building automation systems. Home energy automation systems. Home energy consumption tracking.
Smart streetlights. Dynamic electricity pricing. Distribution automation systems.

Water: Water consumption tracking. Leakage detection and control. Smart irrigation. Water quality
monitoring.

Waste: Digital tracking and payment for waste disposal. Optimization of waste collection routes.

Mobility: Real-time public transit information. Digital public transit payment. Autonomous vehicles. Predictive

Economic development
and housing:

Engagement and
community:

maintenance of transportation infrastructure. Intelligent traffic signals. Congestion pricing.
Demand-based microtransit. Smart parking. E-hailing (private and pooled). Car sharing. Bike sharing.
Integrated multimodal information. Real-time road navigation. Parcel load pooling. Smart parcel
lockers.

Digital business licensing and permitting. Digital business tax filing. Online retraining programs.
Personalized education. Local e-career centers. Digital land-use and building permitting. Open
cadastral database. Peer-to-peer accommodation platforms.

Local civic engagement applications. Local connection platforms Digital citizen services.

Source: McKinsey (2018) E2.
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SMART APPLICATION URBAN SCORE CARD

(ICT dominated—urban intelligence) (infrastructure dominated—spatial
reinforcement)

Security: Feeling safe

Healthcare: n/a

Energy: Electricity

Water: Water

Waste: Sanitation

Mobility: Travel

Economic development and housing: Shelter

Engagement and community: n/a

sensitive and infrastructurally efficient way. First however is its impact on po-

verty alleviation.

5. Infrastructure Provision

Poverty

There are two basic models of poverty: “lack of income” and “access to ser-
vices”. The first is obvious. The second moves to the concept of multiple depri-
vation. It can be defined spatially, through the recognition of where the services
do and do not exist. The urban score card (USC) allows such analysis to proceed
at a city or town level.

USC is at the very first level of thinking about what any Ugandan town should
expect as its urban form is being shaped. Here, sectoral norms such as education
and health are seen as the province of specialists in those services. Also, they do
not shape the primary spatial pattern of a town. Other things do: water, sanita-
tion, housing, electricity, roads, and safety. USC should therefore be seen in two
lights: people’s access to the basics expected in a town and the provision of this
infrastructure. These are the initial “urban results”:

1) Having access to clean water.

2) Having a functional sewage and garbage disposal system.

3) Having a home that is weather-proof and secure in tenure.

4) Having constant electricity supplies.

5) Being able to travel in all weather; and

6) Feeling safe, day and night.

The poverty perspective, through multiple deprivation, requires that no one
should be deprived of such services. The argument is that even getting to this
first level of urban results is going to take low to middle-income countries, many
years.

Presented in a different way, USC is simply an “urban profile”, emphasizing

primary infrastructure; that which binds the resulting superstructure (buildings)
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together. The positive targets (T = 100%) are development aspirations for any

modernizing country. Any negative target (T = 0%) concerns, for example, re-

ducing informal locations to zero. The resulting objectives (where now, X% and

where we want to be in five years, Y%) define the programme of deliverables in

each case.

USC is the key to rational and spatially reinforcing trunk or arterial infra-

structure planning and budgeting. If the process is highlighted in Figure 2 and

its urban intelligence is in Table 5, USC moves on to its spatially reinforcing

and green urban development consequences. Table 6 presents extracts from

USC.

Table 6. Urban score card (extracts)

Needs Desired indicator Where % target
now % in 5 years?

1. WATER

Water supply. Every residential, industrial, commercial, social* and government land-use is ? ?
connected to a water supply with uninterrupted service (T = 100%)

2. SANITATION

Sanitation. Every residential, industrial, commercial social and government land-use is connected ? ?
to an appropriate sanitation system, with uninterrupted service (T = 100%).

Flood control; All surface water is channeled through managed drainage systems (T = 100%). ? ?

full draining system.

Waste or Full waste collection and disposal service, to controlled sites, with recycling ? ?

refuse disposal. and energy generation where possible (T = 100%).

3. SHELTER

Dwelling. Solid walls, with a roof that doesn’t leak and windows (T = 100%). ? ?

Occupancy. Every dwelling has secure title and the right to the inhabitants’ occupation (T = 100%) ? ?

Informal settlements as Informal settlements should be upgraded (if land-use and environmental ? 2

a % of total stock. considerations permit, if not...); cleared, after alternative provision is in place
(T = 0%).

4. ELECTRICITY

Mains connection. Every residential, industrial, commercial, social and government land-use is ? ?
connected to the mains electricity system, with uninterrupted service (T = 100%).

5. TRAVEL

Transport. All have access to transport for their daily travel needs (T = 100%). ? ?

Roads. All roads are passable, even during the heaviest rains (T = 100%). ? ?

6. SECURITY

Street lights. All urban locations have full public lighting (T = 100%). ? ?

? ?

Personal security.

All locations are secure through local policing (T = 100%).

Source: McGill (2018). *Includes education and health.
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Spatial

Taking the first planning process (Table 1), it remains to explain how envi-
ronment and infrastructure syntheses help to influence resulting spatial form. In
both cases, we heed environmental sensitivity and the efficient provision of
trunk infrastructure. The process is governed through sieve analyses.

Environmental conditions should be plotted on a map to show the areas to be
“taken care of” and those areas that are “more suitable for development”. We
want to define the environmental areas to be nurtured and protected; to build-
up the picture of locations that are “sound” as opposed to others which are “un-
sound” for development. The theory is that by defining what should be hus-
banded, we define where change might occur, with the least damage and the
maximum benefit. In short:

1) We need to understand areas of sensitivity that need to be cherished and
nurtured.

2) We need to understand other areas that are under threat and need remedial
action.

3) In so doing, we start to identify where the best locations are for new devel-
opment, which are not harmful to the environment.

The conclusion at this point is to set the environmental analysis against the
existing land use map so that we get the result of the first sieve analysis; from an
environmental perspective, where best to locate future development.

The second sieve is for tracking trunk infrastructure patterns. Two things are
needed.

1) Identifying suitable land served by existing, water, sanitation, roads, elec-
tricity (where capacity still exists).

2) Identifying suitable land where it is easiest to provide new infrastructure
and supporting services (where new significant capital investment is needed).

Network infrastructure is the collective system that binds a town together. It
forms the arteries (that bind the land uses) to make the town work. Such infra-
structure usually includes:

e  Water supply.

e Sewerage systems.

¢ Solid waste management.

e Flood control and general drainage.

e Power supply.

e Trunk roads.

e Other major (non-site-specific development) roads.

All network infrastructure should be recorded as accurately as possible, on a
topographical map. The water supply system should be plotted. Its capacity (or
threshold), condition and level of use should be known. Where a sewerage sys-
tem exists, it should be plotted, with the same supporting information. Solid
waste management patterns and routes should be recorded. Flood control and

strategic drainage patterns should be drawn. All utilities have to be known. Their
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capacity must also be indicated. Trunk roads, including their rate of use (say,
movements per hour in relation to an optimum figure) should be offered. Any
accompanying drainage and street lighting should be recorded. The same infor-
mation will apply to all other (non-site development specific) roads.

The ideal outcome of both sieves is locations for future development that are
environmentally sensitive and infrastructurally efficient. These alone are major
contributions to green urban development. The last stage concerns superstruc-
ture, the buildings themselves. How are they assessed towards certification? What

is their impact on climate change.

6. Superstructure—Green Buildings

There are various definitions of a green building. The World Green Building
Council (2022) defines such as one “in whose design, construction or operation,
reduces or eliminates negative impacts, and can create positive impacts on our
climate and natural environment. The World Bank refers to a green building as
one that uses 20 percent less energy, water and embodied energy in materials
compared to an equivalent local benchmark” (EDGE, n.d.). Both definitions
underscore the importance of reducing the use of resources such as energy, wa-
ter and materials, in order to lessen the environmental impact of a building and
its related activities.

Certification

EDGE (n.d.) is a green building rating system, with a practical dimension. It
empowers emerging markets to scale up resource-efficient buildings. Thus, it
enables developers and builders to quickly identify the most cost-effective strat-
egies to reduce energy use, water use and embodied energy in materials. There is
a resulting certification for the buildings that reach that green, externally veri-
fied, status.

The green building community is recognising the importance of integrating
sustainability with resilience. For instance, green building rating systems, such as
BREEAM and LEED, have incorporated resilient measures, even though it is on
a limited scale Al-Saeed et al. (2014).

In 2015, the United States Green Building Council (USGBC) developed a
LEED Climate Resilience Screening Tool to assess each LEED v4 credit’s resi-
lience potential (LEED, n.d.). It was found that LEED v4 was still insufficient in
addressing all resilient measures in its credits (Champagne et al., 2016).

USGBC then developed LEED Resilient Design pilot credits to be incorpo-
rated into LEED v4 and LEED v4.1 for new construction projects (US, 2022).
The credits include:

e Assessment and planning for resilience,—1 point Assessment (2022)

e Designing for enhanced resilience—2 points—Design (n.d.)

e Passive survivability, and back-up power during disruption—2 points—Pas-
sive (2022).

Despite these efforts, there was a need to give a more holistic approach to the
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resilient design of buildings and communities by emphasising the planning for
acute hazards. Therefore, the Institute for Market Transformation to Sustaina-
bility (MTS) and its Capital Markets Partnership developed an independent resi-
lience rating system called RELi (n.d.). It defines a resilient design as one that
“pursues buildings and communities that are shock-resistant, adaptable and re-
generative through a combination of diversity, foresight and the capacity for
self-organisation and learning”.

Regarding resilient buildings, RELi takes some reference from LEED. This il-
lustrates the synonymous nature of green and resilient buildings. Thus, while re-
silience explores how buildings can withstand calamities like climatic disasters,
sustainability seeks to minimize or even eradicate the environmental impact of
buildings. Green buildings seek to address climate change through innovative
designs, technologies and methods. Beyond this, they also tackle the devastating
effects of natural disasters. This makes green buildings an integral part in build-
ing a resilient community.

Climate

The link between green buildings and climate change comes down to energy
reduction and environmental impact. Buildings use energy for construction and
operation resulting in significant emissions of greenhouse gases. Globally, the
building and construction sector contributes the largest share of CO, related
emissions (39%) and energy use (36%). In Africa alone, buildings and building
related activities account for 32 percent of CO, emissions (Global Alliance, 2022).
Yet the building stock in the continent is set to double by 2050 while the global
material use will more than double by 2060. A third of this rise is through in-
creasing demand for construction building materials, to meet the needs of the
growing urban population.

Increasing concentrations of CO, trap more heat in the atmosphere leading to
global warming and climate change. In addition, climate change alters the preci-
pitation patterns of the planet, leading to drought, famine and floods, that undo
decades of development. This justifies the need to set the building and construc-
tion sector as a primary target for CO, reduction.

Green buildings are a powerful approach, that once employed, can cut down
the carbon emissions by half, if we are to reach net zero emissions by 2050 (Global
Alliance). BREEAM on average saves 22 percent of CO, emissions, and EDGE
achieves a minimum 20 percent savings in energy, water and embodied energy
in materials. Furthermore, the financial implications associated with decarbo-
nising the building sector are the lowest, compared to other sectors, as indicated
in Figure 3 (Mackres, 2016).

With such compelling statistics, one wonders where the impediments to pro-
gress are? The answer is simple.

There is a general lack of understanding of the concept of green buildings and
the benefits they generate for building users, owners and the environment at

large. This knowledge gap starts from the policy makers who play a crucial role
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Figure 3. Emission reductions by sector.

in steering a country’s ambitions that guide development. This is coupled with
the lack of technical capacity by the professionals to deliver sustainable building
designs and high-performance buildings. This technical capacity gap stems from
the educational curricula that do not feature sustainability concepts.

In most developing countries, stakeholders in the building and construction
industry are hesitant to take on concepts and materials that are not in the main-
stream. They find innovative technology as risky and at high cost, without a
guaranteed return on investment. For these reasons, the adoption rate of green
buildings is slow on the African continent.

It is true that sustainable buildings often require high capital costs. This deters
some developers from investing in them. The high cost of constructing a green
building can be due to overestimation of the energy saving strategies, underes-
timating of cost saving methods and the high consultation fees. In contrast, in-
corporating green building concepts from the concept stage makes them easy
and low cost to implement during construction. Thus, a well-designed and planned
green building usually offsets the initial investment in less than five years through
utility savings.

Another benefit: green buildings have reported higher occupancy and rental
rates (Miller et al., 2008). Moreover, buildings constructed with a comfortable
indoor environment, including natural daylighting, reduced noise and good ven-
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tilation, have proved to attract a rental premium of up to 20 percent (Clifford,
2018). This presents a good business case for investors and developers.

The adoption of green buildings is often hindered by the regulatory frame-
work. It does not provide for the use of sustainable innovative technology. In
some cases, the existing legislation concerning the greening of the built envi-
ronment is weak and too often, is not being enforced. As the biggest contractor
of large-scale buildings and infrastructure, African governments need to procure
green buildings in order to set the trend for other stakeholders in the industry.
This is why the current EU funded greening urbanisation project is not only
supporting the preparation of green physical development (land-use) plans but
also, securing amendments to the building codes to support the green urban
imperative.

While the technical challenge of urban development, through green buildings,
is clear, it is the institutional response that becomes the critical dependent varia-
ble. This means the penetration and application of knowledge, from ministries,
departments and agencies to city and municipal governments. Then, private de-
velopers, contractors and their professional advisers—town planners, architects,

engineers, surveyors—need to embrace the green ambition and turn it to practice.

7. Conclusion

This paper has been presented in five sections, beyond its introduction and con-
clusion. Firstly was the green policy impact with an urban bias. Secondly was the
green practical impact, explicitly urban, from a responsive institutional perspec-
tive. Thirdly, the responsive description was taken to the smart city idea of ser-
vice delivery intelligence. Fourthly was infrastructure, specifically its shaping or
reinforcing urban form, with an initial poverty aspect. Finally was superstruc-
ture—in this case, green buildings. Each section has been offered as a step towards
a greater appreciation and potential application of green urban development.

The political economy of this argument is the engagement of the policy di-
mension in practice. Each of the five sections closes with a statement, to show
the next step in achieving green urban development. However, requirements of
the political economy concerning this challenge mean a fundamental change in
the mind-set of individuals at industrial, commercial and household levels. In-
dustrial and commercial land-uses consume energy and discharge waste, most
commonly, without a care for its environmental and cumulative climatic impact.
The heads of such enterprises must take responsibility and display leadership in
how their enterprises perform.

The biggest land-use in all cities is housing. In Uganda’s case, approximately
60 percent is unplanned, informal and with very limited, if any official services
provided. Is it any wonder that streams that manage to flow through such loca-
tions are often blocked with debris and household waste. Whereas heads of en-
terprises can be chastised, so can every head of household that permits waste to
be dumped rather than be sorted and collected.
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If all such mindsets could be transformed, the remaining (and welcomed)
burden would be on city governments and their fundamental responsibilities
for urban management. Whereas urban planning is mediating the spaces and
creating the places for development, urban management should be making our
towns and cities work. This means ensuring the environmentally sensitive and
efficient provision of infrastructure (from whatever external funder) and en-
couraging the decent delivery of the resulting services: water, sanitation, power
and so on.

In closing, this has been action-research over the past three years. It has sought
to highlight some general principles to govern green urban development. As
such, it has attempted to relate a specialist institution’s green credentials (GGGI')
with unfolding practice in Uganda. That practice concerns the provision of in-
frastructure and the development of superstructure, both enriched by a possible
smart city perspective. A shortcoming is the lack of empirical evidence to allow a
causal connection to be established between green infrastructure-superstructure
on the one hand and the information and communication technology (ICT)
critical to smart cities.

If future research was possible, one would seek to explore modest but suc-
cessful applications of smart city ICT in practice. Given that Uganda’s secondary
cities are growing more rapidly than its capital, Kampala, one hears the demand
from these smaller places’ residents to avoid all the errors that currently pervade
the capital. Journeys to work seem endless, traffic can be horrendous. Utilities
such as water and power are not continuous in supply. Housing is dominated by
individual plot development. This compounds two facts. At least 60 percent of
urban dwellers are in informal locations. Under 30 percent of all construction is
approved officially through the development planning and building control sys-
tems. Smart city ICT, if applied correctly, could have a significant impact on
traffic management, utilities provision and even housing. Here, any authorized
construction generates a geo-reference; a key to real property taxation. This would
help to address the perennial lack of financial capacity in city governments. In

short, there is so much more to research!
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