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Foreword

ganda has made significant progress

towards achieving the Sustainable De-

velopment Goals (SDGs) and integrating

SDGs into national planning and bud-
geting processes. The Secand National Development
Plan integrated 76% of SDGs and adapted them to the
national context. In 2016, the Government of Uganda
launched a guiding framework for the implementation
of the 2030 Agenda and SDGs, under the leadership
of the Office of the Prime Minister. In 2018, a Natianal
Road map to create an enabling environment for the
implementation of SDGs was launched, to accelerate
the attainment of the 2030 Agenda. These actions
across Gavernment have established an institutional
caordination framework that brings together all play-
ers; both state and non-state actors, including local
governments, to deliver the SDGs.

However, despite natable progress, there is a need

to further integrate the SBGs into the Third National
Development Plan (NDP IIl) and accelerate the achieve-
ment of SBGs. SOGs are interlinked in complex ways,
both explicit and implicit. The Goals embody a complex
system of interconnected feedback loops, lengthy-
time lags between causes and effects, and nonlinear
relationships that can lead to unforeseen or counter-
intuitive palicy outcomes. Interventions ta achieve a

particular SDG target may cause underachievement
or failure in anather, and interventions that have an
immediate desirable effect may have an undesirable
long-term impact. Likewise, a successful interven-
tion in one sector might create synergies that further
progress in others.

In this regard, this report presents the approach that
has been used to better understand which interven-
tions and activities can be leveraged to more rapidly
achieve multiple SOGs simultaneously. Using the Inte-
grated Sustainable Development Goals (i5SDG) simula-
tion madel, the report identifies accelerators engrained
in the NOP Il and will be pursued to achieve the SDGs.
Since the NDP Ill adopted the programme-based ap-
praach to planning, the report specifically determines
which NDP Il programmes and assaciated interven-
tions have the highest potential to be SDG Accelerators
to catalyse progress towards the achievement of NOP
Il and ultimately Vision 2040 goals, while ensuring
equitable economic growth, social development and
environmental protection.

Industry, Governance and Environment are accelerators
for the attainment of NDP Il targets and in particular
SDGs. Firstly, the public investment in the industry can-
tributes to a reduction in poverty; access to clean and

DYNAMIC ANALYSIS OF SUSTAINABLE DEVELOPMENT GOALS




DYNAMIC ANALYSIS OF SUSTAINABLE DEVELOPMENT GOALS

safe water and sanitation; access to affordable energy;
access to decent employment; resilient infrastructure;
sustainable consumption and production; and combat-
ing the impacts of climate change. Secondly, good gav-
ernance is key to the implementation of public expen-
diture and the facilitation of private investment. It also
increases productivity with significant improvement on
a number of SBGs. Gavernance directly contributes to
the achievement of peaceful and inclusive sacieties.

It facilitates private investment, reduces poverty and
increases the effectiveness of the implementation of
water and sanitation activities.

Thirdly, positively contributing to the environment
accelerates the achievement of; sustainable cities,
combating climate change and the protection and
preservation of natural resources. It also helps signifi-
cantly in the mitigation of the negative consequences
of industrialization, which could otherwise hurt growth
and increase vulnerability.

Investment in the SDG accelerators requires the adop-
tion of a highly integrated approach that supparts

the implementation of various interventions in the
accelerators simultaneously in canjunction with others
to maximize the benefits arising from the synergies.

In this regard, this report enables the integration of
SDGs into the NDP [l Additionally, it is a guide for the
integration of the SDGs in the Sector Development
Plans and Local Government Development Plans going
forward.

uvawala (PhD)
Executive Director, National Planning Authority
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Executive Summary

he primary objective of this report is
T to examine the patential medium- to
longer-term impact of the Third National
Bevelopment Plan (NDP I11) on Uganda'’s
sustainable development. The impact is measured us-
ing targets set both within the international framework
of the Sustainable Development Goals (SDGs), and NDP
Il for Uganda. NBP Il is the third of six five-year nation-
al development plans, cavering the period 2020/21-
2024/25 in fulfilment of Vision 2040. The Vision 2040
focuses on key sectors, resources and fundamentals to
address strategic bottlenecks to encourage sustain-
able socio-economic transformation in the country
(National Planning Authority, 2013).

This objective is met by developing a System Dynamics
model to analyse policies contained within NDP Il to
test their effects on SDG and NDP Il targets. First, the
impact of the interventions contained within NDP 1l

are identified. Then, further analysis helps to identify
SDG accelerators, interventions that will accelerate the
achievement of the SBGs and thus the leverage points
for sustainable development.

The analysis in this repart is performed using the inte-
grated Sustainable Development Goals madel (iSDG)
for Uganda (hereafter iSDG-Uganda), an integrated
long-term simulation model developed by the Millen-
nium Institute (M1), in collaboration with the National
Planning Authority of Uganda (NPA). In the maodel, the
simulations for the analysis start in the year 1995.
They repraduce histarical behaviour until 2019, and
project development trends into the future until 2030.
These development trends are affected by the policy
interventions that are intraduced to the model, which
are linked to the policy interventions of NDP IIl. In order
to provide a reference for the comparison of effects

of the NDP Ill interventions, a base-case scenaria
referred to as Business as Usual (BAU) has first been
developed. This scenario assumes na palicy change,
maintaining the observed historical growth trends into
the future as well as keeping constant the government

and the private sector investment levels indexed to
GDP, without any external shocks.

NDP Il contains interventions that fit into the broad
categaries of agriculture, industry, services, transporta-
tion infrastructure, water and sanitation, health, educa-
tion, environment, and gavernance. The SDG and NOP

Ill target outcomes are campared to the BAU scenario
both individually and together in the first component
of analysis in order to assess their impact. Next, the
comparison and further analysis across the 17 SDGs'
pravides insights that help to identify SOG Accelera-
tors. These acceleratars are then used to critique and
assess the impact of NOP Il as a whole.

The following three categories of interventions are
key SDG acceleratars: Environment, Governance and
Industry. These categories of interventions can be
mapped back to the eighteen programmes in NDP [l
and their responses. It should be noted, however, that
the synergistic combination of cross-cutting pro-
grammes delineated in NDP Ill, which include invest-
ments in categories such as Health, Education and
Infrastructure, would be necessary in addition to the
SDG accelerators, to fully realize the potential of the
investments. Meanwhile, the comparison across the
primary goal and objectives of Vision2040° provides
insights into which NDP Il programmes have mare
potential in bringing Uganda closer to the achievement
of its lang-term vision.

1 There are 64 SDG indicators tracked within iSDG-Uganda. There are 78
when double-counting those that appear under multiple SDGs.
2 There are eighteen Vision 2040 indicators tracked within iSDG-Uganda.

DYNAMIC ANALYSIS OF SUSTAINABLE DEVELOPMENT GOALS




DYNAMIC ANALYSIS OF SUSTAINABLE DEVELOPMENT GOALS

NDP IIl's Contribution to SDG Attainment

NDBP Il would imprave the overall SOG attainment by 10.1% by the end of 2030, as compared with the
case where NDP [l were not implemented.

* Assuming a canservative scenario, where additional investment after 2025 is halved SDG 9 (Industry, Innavation and
Infrastructure) impraoves the most of any goal

INDUSTRY, INNOVATION
ANDINFRASTRUCTURE

improves from 40.4% to 52.0% in
the baseline scenario with NDP |1

The improvement is driven
primarily by investment into
paved roads under the NDP
III's Integrated Transport
Infrastructure and Services
Program and the Agro-in-
dustrialization, Mineral
Development, Sustainable
Development of Petroleum
Resources, Private Sector
Development, Manufac-
turing, and Sustainable
Urbanization and Housing
Programmes

8 DECENT WORK AND SUSTAINABLE CITIES 1 CLIMATE

ECONOMIC GROWTH ANDCOMMUNITIES ACTION

15 e

~

il Al ©

NO
POVERTY

Pl

improves under NDP lI, from 34%
for the Base scenario to 41.1% with
NDP Il for the former, and from
36.1% to 45.4% for the latter

The improvement is driven

by a multitude of factors,
including NDPIIl programmes
which emphasize the areas
of Governance, Environment
and Agriculture. Agricultural
interventions contribute
significantly to reducing
poverty, as they typically target
those earning the least, while
environment programmes
help minimize the impact of
climate change. Governance
interventions help implement
these programmes, as well
as improve the business
environment.

CLEANWATER
AND SANITATION

improves from 40.4% to
52.0% in the baseline
scenario with NDP [l1

The NDPIII Programmes that drive
improvements in SDG6 are primarily
Sustainable Urbanization and
Housing, and Regional Development.
However, Private Sector Development,
Development Plan Implementation,
Community Mobilization and

Mindset Change, Governance and
Security Programme, Public Sector
Transformation, Human Capital
Development, Regional Development,
Agro-Industrialization and Climate
Change, Natural Resources,
Environment and Water Management
programmes also drive improvement
in SDG6, SDG1, and SDG9.

Although increased productivity improves SDG 8, it is driven down by material
consumption that forms other indicators within this SDG. Even though there is
some additional expenditure to terrestrial protection and reforestation, these are
not enough to stem the downward trend of performance in SDGs 11, 13 and

15. This is driven in large part by the declining forest cover and the demand for
biomass. Although there are measures in place in NDP [l| that target this issue
through both reforestation and the diversification of the energy mix, the positive
changes produced by these measures are out-stripped by the continued growth

of demand for biomass.



SDG Accelerators and Key Leverage Points

Interventions belonging to the broad categaries of
Governance, Environment and Industry are identi-
fied as SOG accelerators. These link to 12 of the 18
NDP IIl programmes: Private Sector Development,
Development Plan Implementation, Community
Mobilization and Mindset Change, Gavernance and
Security Pragramme, Public Sector Transformation,
Human Capital Development, Regional Develop-
ment, Mineral Development, Sustainable Devel-
opment of Petroleum Resources, Manufacturing,
Energy Bevelopment, and Climate Change, Natural
Resources, Enviranment and Water Management.
Although Gavernance, Environment and Industry
interventions are notable acceleratars, an analysis

of synergies between interventions drop-out analy-
sis finds that the most progress is made towards
the achievement of the SDGs when investments are
spread across all of the interventions since they
synergize and work together to achieve these goals.

The cross-sectaral nature of the programmes means
that they are all invalved in helping towards the
Vision's goal af increasing hausehold incomes and
quality of life. All interventions have significant
pasitive synergistic spillovers and help reinforce

the implementatian of other interventions. This is
particularly prominent in Enviranment, Water and
Sanitatian, Infrastructure, and Health, which work to
mitigate the adverse effects of other interventions.
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Introduction

In 2007, the Cabinet of Uganda approved the National Vision
Statement, “A Transformed Ugandan Society from a Peasant

to a Modern and Prosperous Country within 30 years.” The
National Planning Autharity (NPA), in consultation with the
government Ministries, Departments, and Agencies (MDAs) and
additional stakeholders, developed the Uganda Vision 2040 to
operationalize the Vision statement. Thereafter, Vision 2040
launched in 2013. The Comprehensive National Development
Planning Framework policy (CNDPF) launched in 2010, provides
for the development of the 30-year Vision to be implemented
through six 5-year National Development Plans (NDPs) and
three 10-year development plans.
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The SDGs focus on equitable economic growth,
social development and environmental protection
along five dimensions: People, Prosperity, Planet,
Peace and Partnerships.

n addition to the national develop-
ment planning processes as a part of
the CNDPF, Uganda is also committed

to the 2030 Agenda and Sustainable
Development Goals. That commitment is built on prior
engagements in the processes that culminated in

the adoption of the 2030 Agenda by the UN Gen-

eral Assembly during Uganda's term holding the UN
Presidency in 2015. The 17 SBGs were adopted within
the framework of the 2030 Agenda for Sustainable
Development by the members of the United Nations
(UN) as a caontinuation of the concept of integrated
goal-oriented planning captured previously by the
Millennium Development Goals (MDGs). The SDGs focus
on equitable economic growth, social development
and environmental protection along five dimensions:
Peaple, Prosperity, Planet, Peace and Partnerships. To
tackle the interconnected nature of the sustainability
challenges faced globally, the scope of the SDGs has
been expanded as compared to the MDGs, from 8 to 17
major goals, thus making the SDGs mare comprehen-
sive, but also increasing the complexity of the chal-
lenges of development planning.

The United Nations inter-governmental negotiations on
the SDGs in 2015 coincided with the preparation of NOP
Il. Gavernment used this oppartunity to integrate the
SDGs framework into the National Bevelopment Plan.
This resulted in a 69% integration level.

In 2016, Uganda launched a framework to guide coor-
dination of the implementation of the 2030 Agenda
and its associated Sustainable Development Goals
(SDGs) under the leadership of the Office of the Prime
Minister. The framewark is aimed at bringing together
all players, both state and non-state actors, including

local government, to deliver on SBGs and the 2030
Agenda. This framewaork spells out clear mandates for
planning, coordination, monitoring, and reporting, in
addition to resource mabilization, communication and
advocacy, and data technical warking groups. In 2018,
a National Road map to create an enabling environ-
ment for implementation of SOGs was launched ta
accelerate the attainment of the 2030 Agenda. This
established an institutional coordination framewark
that brings together all players, including both state
and non-state actors, including local governments, to
deliver the SDGs.

To facilitate the implementation of the framewark,
the government has undertaken several initiatives
including developing and launching a casted Na-
tional SDG Roadmap, which cantains priority actions
to catalyse the implementation of SDGs across the
country, integrating SOGs indicatars into national pro-
cesses through the National Standard Indicatar (NS
Framewark, earmarking of an SOG Focal Point Minis-
ter — Minister for General Duties in the Office of the
Prime Minister — and creation of an SDG Secretariat in
partnership with the United Nations Country Team.

However, despite notable progress as highlighted
abave, there are challenges faced in the implemen-
tation of the SDGs. This includes lack of adequate
evidence-base on “accelerators,” which canstitute in-
terventions associated with particular SDGs that would
spur the achievement of other SDGs. Accelerators,
therefare, are priority areas of action ar intervention,
where targeted investments could have a direct and
positive impact on other development priorities, thus
accelerating progress towards the SOGs.
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1.1. Objectives of the study

This report domesticates the integrated Sustainable which interventions can enable progress towards the
Development Goals simulation model (iSBG), in the achievement of NDP IIl and ultimately Vision 2040
pursuit of identifying SDG Acceleratars in the frame- goals, while ensuring equitable economic growth,
waork of NDP Ill. In other words, the report aims to social development and environmental protection. The
determine which NDP IIl programmes and associated repart uses iSOG madelling to illustrate the extent to
interventions have the highest potential to be SDG which NDP Il interventions will help Uganda achieve

Accelerators. Additionally, the repart aims to determine  both the NDP Ill targets themselves and SDG targets.

1.2. Structure of the report

Following the introduction, the report consists of three main sections:

Methodology - The initial description of the iSDG-Uganda model is in Section 2.1.
It includes the model's histary, purpose, the methodology on which it is based
(System Dynamics), and an averview af its structure, including its modules and
interconnections. There are details provided on the adaption of the model to
represent the Ugandan econamy, saciety and enviranment, through a calibra-
tion and validation process (Section 2.2). The sources of data are then provided,
along with a brief description of the assumptions that have shaped the histori-
cal figures (Section 2.3). There is also a description of the mapping of NDP 1|
programs to the interventions in iSDG-Uganda (Section 2.4). Finally, the section
concludes with a description of the process followed in Section 3 to calculate SDG
attainment stemming from planned NDP Il investments and to identify the SDG
Accelerators (Section 2.5).

Analysis and Results - First, this section provides the simulation results for over-
all SDG attainment (Section 3.1) and progress towards NDP Il targets (Section
3.2). The interventions are then grouped into categaries, and SDG performance
analysis is provided by these categories (Section 3.3). The return on investment
in terms of SOG attainment is also analysed through these categories individually
(Section 3.4). Then, the SDGs with the highest synergistic potential are identified
(Section 3.5). Finally, the focus shifts from partial analysis to drop-out analysis,
whereby the synergistic effects of the investment categaries are also identifiable
(Section 3.6). The interpretation takes place for the identification of Accelerators
(Section 3.7), other pertinent areas for acceleration (Section 3.8) and the integra-
tion of these interventions (Section 3.9).




Conclusions - The canclusion provides

a summary of the key findings of the
report (Section 4.1). It is then followed
by "Outlook” (Section 4.2), that details
ways in which iSDG-Uganda can contrib-

9 ute to furthering sustainable develop-
ment inta the future.

This report uses iSOG modelling to
illustrate the extent to which NDP Il
interventions will help Uganda achieve
both the NDP Il targets themselves and
SDG targets
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Methodology

Policy design and planning for the SDGs presents a major
challenge due in part to the interconnected and complex nature
of the 17 goals. Actions geared towards the achievement of

one SDG may cause underachievement or failure in another.
However, at the same time, a successful initiative for one SDG
might create synergies for improvements in another. Identifying

SDG Accelerators implies the concurrent analysis of all 17

SDGs, the interactions between them, and the cascading and
intersecting effects of the interventions across economic, social
and environmental systems.

&



The model integrates the economic, social,

and environmental aspects of development. Its
comprehensiveness and level of aggregation make it
an appropriate tool to support a detailed analysis of
different government strategies

2.1. The iSDG-Uganda model

he iSDG-Uganda model's design sup-
T ports national development planning.
Itis structured to analyse medium- and
long-term development issues at the
national level. The madel integrates the ecanomic,
social, and environmental aspects of development.
Its comprehensiveness and level of aggregation make
it an appropriate tool to support 3 detailed analysis
of different government strategies (Allen et al., 2016;
UNEP, 2014). The analysis itself does not provide a
forecast. Instead, it aims at improving the understand-
ing of palicy-makers of the complex intersectoral
connectians, thereby enabling them tao approach the
design of public palicies with a holistic perspective.

Based on the Threshold 21 model by MI, the iSDG-
Uganda stems from long line of models that have been
continuously developed over the last 30 years as a
tool for policy development (Pedercini, Zuellich, Dianti
& Arguitt, 2018). These models have been implement-
ed in over 40 countries around the world and have
been used to develop plans for national development,
green economy and sustainable agriculture (Millen-
nium Institute 2018). The model is built according

to the System Bynamics (S0) methadology, which
excels in the deconstruction and analysis of complex
sacio-economic enviranments and political systems
(Sterman, 2000). This simulation method provides

a better understanding of the complex relationships

between modules (Davis, Eisenhardt & Bingham,
2007). In addition to the many previous applications of
the iSOG model and Te1 to different contexts (Pedercini
et al., 2018; Pedercini & Barney, 2009), sustainability
researchers have refined methods for madelling and
policy analysis in areas such as climate change (Fidda-
man, 2007), encouraging the formation of healthy food
markets (Struben, Chan & Dube, 2014), government
health policies (Homer, Hirsch & Milstein 2007), and
the introduction of alternative fuel vehicles (Struben &
Sterman, 2008).

Figure 1 provides a conceptual overview of the care
iSDG-Uganda madel structure, comprising 30 interact-
ing modules. After dividing the modules into economic
(blue), social (red) and environmental (green) each
module could be considered as an individual model,
linking to other modules, calculating certain outcome
variables based on inputs fram other modules and
historical data. Linking the modules together enables
the analysis of dynamic interactions across modules.
The dynamic interactions capture feedback loops,
non-linearity and delays, all of which are fundamental
elements of complex social/economic/enviranmental
systems and are necessary for understanding devel-
opment issues. Econamic activities take place within
saciety, from which social resources drawn can gener-
ate economic value, limiting and feeding back into the
carrying capacity of the natural environment.
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Figure 1- Structural overview of iSDG-Uganda

The economic modules include the production areas
(agriculture, industry and services), which are char-
acterized by expanded Cobb-Douglas production
functions with inputs of resources, labour, capital, and
endogenous tatal factor productivity. The government
module generates taxes based on economic activity
and allocates expenditures by major categories. Public
expenditure impacts the delivery of public services.
Standard budget categaries are employed, and es-
sential macra balances incarparated into the model.
The governance maodule comprises the six indicators
of a composite index of governance that affects the
productivity and effectiveness of public expenditure.
The household madule traces household revenue and
disposable income (based on economic activity, gov-
ernment’s subsidies and transfers, remittances, etc.),
used to suppart private saving and consumption. In
the investment module, private and public investments
are allocated to agriculture, industry and services
production (and their disaggregation, if available). The
balance of payments module traces trade, the current,
capital, and financial account transactions, and the

finance maodule comprises capital flows (including
public debt management).

The social modules include detailed population dy-
namics by sex and age cohorts (age 0 to age 99 and
age 100 and above); health and education challenges
and programs; basic infrastructure (roads and rails)
and vehicles; employment; paverty levels and income
distribution. The modules consider, for example, the
interactions between income, healthcare, nutrition, and
adult literacy rates, and the effect this interaction has
on fertility and life expectancy, which in turn determine
population growth. Population determines the labour
force avertime, which shapes employment, in addition
to education and capital levels. Further, employment,
education and saving levels affect income distribu-
tion and consequently, poverty. Education and health,
together with ather factors, influence labour productiv-
ity and life expectancy. Similarly, infrastructure and
vehicles have an impact on productivity, but at the
same time cause fossil fuel demand and emissions,
thus affecting health levels.



The environmental modules track the consumption

of natural resources - both renewable and non-
renewable - and estimate the impact of the use and
depletion of such resources on production, health and
other modules. They cover changes in land use (for
example from forest to agricultural land or settlement
land); in resource stocks (such as fish stocks and forest
cover); in the quality of soil based on their nutrient lev-
els; and assess their impacts an other modules, such
as agricultural productivity, nutrition and biodiversity.
Additional issues addressed are the demand and
supply of fossil fuel, electricity and water, with their
impacts on several factors, such as productivity, access
to electricity affecting education, access to water and
sanitation facilities affecting health levels, and emis-
sions. Population and production levels determine the
demand of those natural resources, and the genera-
tion of waste and air pollution (e.g. PMe.5, GHG), but
investment decisions can influence the level of waste
treatment, and the efficiency levels and capacities for
renewable energy use.

2.2. Calibration and validation

The model was subject to extensive structural and be-
havioural validation exercises, both as a part of this
project and from previous implementations of the
madel (Barlas, 1996). The structure of the iSBG-Uganda
model and of the models it replicates, was validated
primarily through peer-reviewed research by the mod-
elling team.?

iSDG-Uganda is the version of the model that has been
customized to the conditions of Ugands, through a
specific calibration process, relying on historical data
from 1995 until the present moment. The calibration
was performed by way of partial model calibration
cycles (Homer, 2012), also including rounds of multi-
parametrical optimization. The calibration of some
modules, such as population, fertility and mortality,
is based primarily on absolute values. In cantrast,

the calibration of other modules, such as agriculture,
industry and services, takes into account the growth
patterns of various elements in the structure, relative
to themselves and other elements as well. One of the
different tests to be canducted to validate the results

of a model is to compare the results of the model
simulation with real histarical data. If the model repro-
duces the histarical data well and for the right reasons,
it creates a degree of confidence in its usefulness for
making future projections. These comparisons have
shown satisfactary results for the main indicators.

2.3. Data

Data was collected from both international and nation-
al data sources. National data sources were prigritized,
with international data filling gaps where national data
was nat available ar exist for specific indicators. Collec-
tion and analysis of data took place in close coordina-
tion with NPA and UNDP-Uganda technical experts, and
external experts when existing data was insufficient.
Where data was still missing, there were assump-
tions made to fillin the gap. All of the historical data,
parameters and assumptions were discussed with and
ultimately confirmed by the partners from NPA and
UNDP. In some cases, the available historical data has
been adjusted, ta better reflect reality. Additional de-
tails on the sources of data by module, as well as the
major assumptions related to the data are provided

in Appendix 1. Although best efforts have been made
to replicate all of the historical data, in some cases

the histarical datasets are not internally consistent,
partly due to the fact that many data sources are

used to caver a long period of time. As a consequence,
trade-offs and compromises are occasionally neces-
sary to ensure that the model averall simulates reality
as best as possible, in some cases at the expense of
the replication of certain indicators. A limitation of this
approach is that this can potentially change the results
if different sets of assumptions were to be made. Key
limitations are described in Section 2.3.1. below, while
a more tharough discussion is provided in Appendix 2.

iSDG-Uganda is the version of the
maodel that has been customized to
the conditions of Uganda, through a
specific calibration process, relying
on historical data from 1995 until
the present moment

3. The documentation and references for the core madel structure can be found at https://www.millennium-institute.org/documentation.

~N
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2.3.1. Limitations

A detailed explanation of limitations of the analysis is
pravided in Appendix 2. A brief overview of the most
important limitations is provided below.

Forested areas and biomass: Following historical data
and trends, the forestry production is expected ta col-
lapse in 2025, and use of informal biomass is expected
to no longer be available to most of the population by
2029. This is due to the fact that a large propartion of
household, industry and services energy demand is
met through biomass. The share of energy supply from
other sources is grawing (from 11% to 16%) because
population, industrial production and services pro-
duction are gaing to increase at an exponential rate,
faster than the rate of growth of energy supply from
other sources. This means that the overall demand

far biomass will also grow at an exponential rate. Due
to the reliance of househalds and production areas

on biomass energy, there will still be a demand for
biomass even with no forests, and the model as-
sumes that residents will import to meet their needs.
This assumption, however, fails to take into account
the economic cost in terms of purchasing biomass
that was previously unpurchased, the limitations on
quantities of imported biomass, and the potential lack
of access of specific regions. Without information on
coping mechanisms, the model currently has no other
way of accounting for the energy gap. Steps should be
taken as soan as possible towards understanding the
effects of the upcoming energy gap so that there are
appropriate measures taken before it is too late.

Rebased GDP: In October 2019, UBOS rebased the GDP
of Uganda and re-estimated the overall production

of the country, resulting in higher nominal GDP. The
model is calibrated on the GDP, budget and balance
of payments data before this rebasing, due to the full
availability of historical data for the required time-
frame. Generally, because the modules in question
are run mostly on relative terms rather than absolute
terms, the consequences of this are minor. However,

through analysis of the new GOP data, where some
expenditure categories have shifted from services to
industry, industry production results should be viewed
as conservative, whereas the results for services
production are optimistic. For the presentation of the
analysis results, the rebased GOP figures become
relevant when production numbers are reported in
absolute terms, such as GDP per capita in Appendix 4.
In this case, absolute values have been increased pro-
partionally to the ratio between the GDP figures before
and after rebasing.

Water and Sanitation: Figures for SOG indicators 6.1.1
and 6.2.1 match the old definitions of access ta im-
proved water sources and sanitation rather than the
new definition of access to safely managed water
sources and sanitation. This choice to use old defini-
tions was due ta data availability considerations

and because those definitions and the figures better
matched those used by the Ministry of Water and
Enviranment Uganda. Because the new definitions
are mare stringent, the overall attainment of SDG 6 is
likely over-estimated in the results.

Further details on the limitations mentioned above are
in Appendix 2, along with the following: aggregation
level of industry and services production, employment
figures, water demand, regional development, and
return on investment analysis

2.4. Harmonizing NDP Il and iSDG-Uganda

Alist of interventions used for analysis within the
iS0G-Uganda, along with their casting, is shown in this
sectian. Herein, the process of deriving interventions
fram NDP [l programmes (Section 2.4.1) is described,
along with the costs associated with these interven-
tions, based on National Budget Framewark Papers
(Section 2.4.2), and how these interventions are
treated within the analysis (Section 2.4.3).



2.4.1. NDP lll Programmes and iSDG-Uganda interventions

The first step was to derive interventions from the Same aspects of the programmes are outside of the
NDP IIl programmes. Many NDP Il programmes are scope of the model. For example, because the model
cross-cutting (e.g. Human Capital Development covers  does not disaggregate industry, the capital invest-
health, education and water and sanitation access) ment inta industry intervention is assumed ta cover

the Mineral Development, Sustainable Development of
Petroleum Resources and Manufacturing Programmes.
The analysis averages their relative effects.

and certain interventions are covered in multiple
programmes (e.g. Paved Road infrastructure is a part
of both the Agro-Industrialization Programme and

9f the Intggrated Trlansplort Programme). As such, it Using the objectives of the programmes in NDOP IlI, the
is often difficult to identify the effect of the averall interventions in iSOG are mapped to the programmes

programmes on specific indicators. Therefore, to ensure i3 NDP 111, and interventions in the Plan. The pro-

clarity in terms of cause and effect, the analysis fo- grammes and their corresponding interventians in the
cuses on the effect of the interventions themselves. iSDG model are presented in Table 1below.

Table 1- NDP Il Programmes and associated interventions within iSDG-Uganda

NDP Il Programme Targeted SDG  Intervention in iSDG-Uganda

1. Agro-industrialization 2.9 1e Public investment into agriculture for crops, livestock, and fisheries
(incl. aquaculture)
Public investment into industry
Fertilizer subsidies
Sustainable agriculture training
Irrigation
Paved road infrastructure
Large-scale hydro
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2. Mineral Development 9,9.2,12 Public investment into industry

Paved roads

Railways
3. Sustainable Development of ~ 9,9.2, 12 Public investment into industry
Petroleum Resources Paved roads

Railways
4. Tourism Development 8.8.9 Public investment into services

Terrestrial protection (Including wetlands)
5. Climate Change, Natural Re- 6,13,74,15 Reforestation
sources, Environment and Water Terrestrial protection (Including wetlands)
Management Marine protection

Climate adaptation

b. Private Sector Development 8,993 Governance (e.g. Regulatory Quality)
Direct taxes, indirect taxes, foreign grants, international trade taxes
Paved roads
Railways
Public investment into industry
Public investment into services
Public investment into agriculture

7.Manufacturing 7,8,9,12,13 Public investment into industrial development
Paved roads
Large-scale hydro
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NDP Il Programme Targeted SDG

8. Integrated Transport Infra- 9,12
structure and Services

Intervention in iSDG-Uganda

Paved roads
Railways

9. Energy Development 712 Small-scale solar
Large-scale hydro
Industrial energy efficiency
10. Digital Transformation 17 Public investment into services

Education

11. Sustainable Urbanizationand 11
Housing

Safely managed water

Sanitation

Paved roads

Governance (Rule of Law, Political Stability and Absence of Violence)
Implementation of Agro-industrialization, Manufacturing

Waste management

12. Human Capital Development  3,4,5,6,8,10

Health

Education (all levels)
Family planning
Safely Managed Water
Sanitation

13. Innovation, Technology Devel- 17,176
opment and Transfer

Public investment into services
Education

14. Community Mobilization and  16,16.7,16.10
Mindset Change

Gavernance (Control of Corruption, Government Effectiveness, Vaice
and Accauntability)

15. Governance and Security 16
Programme

Governance (Rule of Law, Political Stability and Absence of Violence,
Voice and Accountability)

16. Public Sector Transformation 16, 17

Governance (Control of Corruption, Government Effectiveness, Rule
of Law, Political Stability and Absence of Violence)

17. Regional Development 16,17

Implementation of Agro-industrialization, Mineral Development,
Manufacturing and Tourism Development Programmes
Subsidies and Transfers

18. Development Plan Implemen- 1,1.2,2,2.3, 8,

tation 8.

Governance (Government Effectiveness)
Direct taxes, indirect taxes, international trade taxes

Source: NOP Il and iSDG-Uganda

Table 2 presents interventions by category: Agriculture,  results can be interpreted as the effect of NDP Il inter-
Industry, Services, Infrastructure, Water and Sanitation,  ventions by category on SDG achievement, but these
Health, Education, Environment, and Governance, il- can be directly linked back to overall Programmes in
lustrating the mapping of these intervention categories ~ NDP I,

back to the NDP Ill Programmes. Therefore, the final



Table 2 - Mapping of iSDG-Uganda interventions to NDP Il Programmes

iSDG Intervention

Agriculture (Agr)

Programme Mapped

Primary Programmes for Interventions

Public investment into crops

Agro-industrialization

Public investment into livestock

Agro-industrialization

Public investment into conventional

fisheries

Agro-industrialization

Public investment into aquaculture

Agro-industrialization

Fertilizer subsidies

Agro-industrialization

Sustainable agriculture training

Agro-industrialization

Irrigation

Agro-industrialization

Agro-industrialization

Industry (Ind)

Public investment into industry

Agro-industrialization
Mineral development
Sustainable development of
petroleum resources
Manufacturing

Energy development

Agro-industrialization

Mineral development

Sustainable development of petroleum
resources

Manufacturing

Energy development

Services (Ser)

Public investment into services

Tourism development

Digital transformation
Innovatiaon, technology develop-
ment and transfer

Private sector development

Tourism development

Digital transformation

Innovatiaon, technology development and
transfer

Private sector development

Infrastructure (Inf)

Paved road infrastructure

Agro-industrialization
Integrated transport infrastruc-
ture and services

Energy development

Railways

Integrated transport infrastruc-
ture and services

Agro-industrialization

Integrated transport infrastructure and
services

Energy development

Water and Sanitation (Was)

Safely managed water

Human capital development.
Sustainable urbanization and
housing.

Sanitation Human capital development.
Sustainable urbanization and
housing
Regional development

Paved road Sustainable urbanization and

housing

Human capital development.
Sustainable urbanization and housing
Integrated transport Infrastructure and
services

Regional development
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iSDG Intervention
Health (HLt)

Programme Mapped

Primary Programmes for Interventions

Health Human capital development Human capital development

Family planning

Human capital development

Education (Edu)

Education Human capital development Human capital development

Environment (Env)

Reforestation Climate change, natural re-

Climate change, natural resources, environ-

sources, environment and water  ment and water management

management

Terrestrial protection

Climate change, natural re-

sources, environment and water

management

Climate adaptation

Climate change, natural re-

sources, environment and water

management

Governance (Gnc)

Average gavernance index

Private sector development

Private sector development

Development plan implementa-  Development plan implementation

tion Community mobilization and mindset change
Community mobilization and Governance and security Programme
mindset change Public sector transformation

Governance and security Pro- Regional development

gramme Human capital development

Public sector transformation
Regional development
Human capital development

Source: iS0G-Uganda and NDP 11l for the purposes of this analysis

2.4.2. Interventions and their costing

Table 2, as previously mentioned, shows nine cat-
egories af interventions. Eight are calibrated to their
actual costs and effects, while the ninth, Governance, is
estimated from historical data.* Additionally, revenue
and GOP assumptions used in the model are detailed.

Category of intervention

The costs of the interventions listed in the previous
sectian are derived from the National Budget Planning
Framewark Papers. The costs of the interventions are
input into the analysis on an “additional investment”

basis; this way, the effects of the interventions can be
compared with the Business as Usual (BAU) assump-
tions, where results are found assuming present-level
investments indexed ta GDP growth cantinue into the
future. Comparative cases are simulated by increasing
certain budgets. The interventions are then grouped
into eight categories, following consultation with NPA
and UNDP-Uganda: Agriculture, Industry, Services,
Infrastructure, Water and Sanitation, Health, Education,
and Environment.® These interventions are grouped
by similarity in function, taking into account similarity
in ministerial responsibility and intended effect. This
categarization facilitates the identification of SDG ac-
celerators as well (described further in Section 2.5.2).

4. Because many policies and cultural shifts can affect governance, it is nat possible to estimate the costs involved and link them to shifts in outcomes in the
model.

5. In Appendix 3, the costs that are included in each estimate are presented intervention by intervention, along with a description. The top line of each table
shows the investment level, while the rest of the table shows the summary of the projects that led to that figure. Further description and justification of the
process is pravided there as well.



As the madel functions on an additional investment
basis, adjusted to GOP, the total investment amounts
derived in the previous section transform for represen-
tation as a proportion of GDP. Therefore, the addi-
tional expenditure is made relative to the base year
(2017118), which is the last year full data is available.
Table 3 shows public investment by category and year.
Not shown here, are the negative investments as cal-
culated in this manner (i.e. diminishing investments).

does not represent any additional investment when
compared to the base year. Additionally, interventions
such as Health and Education will receive declining
investments over time.

For the years post 2025/26, a canservative scenario

is employed in the key analysis, where additional
investments are assumed to be half of those used on
average during the period 2020/21-2024/25 (as a per-

The table also eliminates Large Hydroelectric Power, centage of GOP). However, the full investment scenario
when adjusting for these factors, as this intervention post 2025/26 is also tested in Section 3.1,

Table 3 - Additional investment as a percentage of GDP for each intervention tested by category. The average additional
investment until 2024/25 is used for the years afterwards.

Intervention 1718  18/19 19/20 20/21 21/22 22/23 23/24 24/25 25/26+
Agriculture (Agr)

Publicinvestment into 0.000 0000 0000 0000 0000 0000 005 0000 0.010
agriculture (crops)

Public investment into 0.000 0000 0.082 0.083 0MNMO 0130 0190  0.046 0.112
agriculture (livestock)

Public investment into 0.000 0.001 0.009 0020 0024 0024 0019 0.009 0.019
agriculture (conventional

fisheries)

Public investment into 0.000 0000 0003 0006 0007 0007 0006 0.003 0.006
agriculture (aguaculture)

Fertilizer Subsidies 0.000 0.030 0030 0.030 0.030 0.030 0.030 0.030 0.030
Sustainable Agriculture Training 0.000 0015 0015 0015 0.015 0.015 0.015 0.015 0.015
Irrigation 0.000 0000 0.072 0346 0646 0628  0.621 0.332 0.514

Industry (Ind)

Public Investment into Industry 0.000 0.0e0 0.066 0.030 0021 0.0e0 0.019 0.019 0.022

Services (Ser)

Public Investment into Services 0.000 0.013 0223 0165 0.221 0.263 0.217 017 0.197

Infrastructure (Ifr)

Paved Road Infrastructure 0.000 0.639 2.029 1277 0648 0000 0.000 0.450 0.475
Railways 0.000 0.000 0.000 0.000 0339 0.602 0.633 0.549 0.425
Water and Sanitation (Was)

Safely Managed Water 0.000 0.278 0126 0.213 0393 0.245 0.186 0.000 0.207
Sanitation 0.000 0.078 0.035 0.059 010 0.069 0.052 0.000 0.058
Health (HLt)

Health 0.000 0350 0.862 0.029 0.039 0.000 0.000 0.000 0.014
Family Planning 0.000 0.023 0.000 0000 0.000 0.000 0.000 0.000 0.000
Education (Edu)

Education 0.000 0198 0459 0142 0.029 0.000 0.000 0.000 0.034
Environment (Env)

Reforestation 0.000 0.259 0370 0355 0392 0445 0.414 0333 0.388
Terrestrial Protection 0.000 0143 0404 0.242 0171 016 0.086 0.086 0140
Marine Protection - - - - - - - - -
Climate Adaptation 0.000 0.028 0032 0.022 0.013 0.005 0.000 0.000 0.008
Governance (Gnc)

Average Governance Index Not casted. Assumed to go from 0.381to 0.395 in primary investment scenario “Moderate”.*
Payment

Foreign grants 0.000 0005 0420 0000 0.000 0.000 0.000 0.000 0.000
Direct Taxes 0.000 0.287 0196 0302 0442 0.546 0.703 0.865 0.571
Indirect Taxes 0.000 0456 031" 0479 0.703 0.867 1116 1.374 0.908
Taxes aon Foreign Trade 0.000 0.097 0.06b 0102 0149 0184 0.238 0.292 0193
Loans 0.000 0192 1330 0476 0140 -0584 -1.082 -1657  -0.542

* The “Moderate” scenario is equivalent to the "All” scenario starting in Section 3.
Source: Adapted from MTEF and NDP Ill (see Appendix 3 for details).
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Governance

Governance, related to many NDP Il programmes,
serves as the ninth category of intervention. It is not
costed in the model, as assumptions related to the ef-
fectiveness of additional investments can vary greatly
depending on project and context. The Gavernance
intervention seeks to improve the functioning of
regional and national institutions to improve economic
efficiency and sacial and environmental programmes.
There are six indicators or measures in the model that
canstitute changes in Governance by the average ef-
fect: Regulatory quality, control of corruption, gov-
ernment effectiveness, voice and accountability, the

rule of law, political stability and absence of violence
(Kauffmann and Kraay, 2019). Over the 25 years be-
tween 1995 and 2020, the average of the six indicators
improved fram 0.352 to 0.381. In the best-case sce-
nario (scenario “Optimist” presented in the analysis)

it is assumed that over the period 2020-2030, the
indicators will improve 50% as much as they have
over the previous 25 years. However, in the moderate
scenario (“Moderate” presented in the analysis)® it is
assumed the indicators will improve 37.5% as much as
they have over the previous 25 years. Figure 2 below
shows this latter improvement.

Figure 2 - Assumption on the future development of governance (scale from 0 to 1)

Average Governance Index

0.4
0.39
0.38
0.37
0.36
0.35
0.34
0.33

1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015 2017 2019 2021 2023 2025 2027 2029

== |ntervention “Moderate” === Base

Financing

The financing of the interventions can take place in five
ways: Foreign grants, direct taxes, indirect taxes, taxes
on international trade, and loans. The first four can be
manipulated, while the fifth, loans, is the residual of
the additional expenditure. Their representation in the
model and description is presented below.

Foreign grants - Additional foreign grants increase
the size of the government’s budget. Over-reliance
on these brings risks of discontinuity of funding, since

funding may stop from one year ta the next for rea-
sons beyand the cantrol of the recipient country.

Direct taxes: Direct taxes are sourced from househald
income and increase the size of the national budget. If
direct taxes increase, household savings decrease.

Indirect taxes: These are taxes on goods and services,
which could be increased or decreased. Decreasing
indirect taxes: (1) increases cansumption, (2) redis-

6. The Moderate scenaria is used as the “All" scenario in the analysis in section 3.



tributes income in society (the poorer strata tend to
benefit more from the lower propensity to save), (3)
reduces government revenue.

Taxes on international trade - The effects are similar
to taxes on goods and services but target international
trade specifically.

Loans - Either domestic or foreign loans taken out

by the government in order ta fill gaps in their pay-
ment. This is calculated as a residual of the additional

Table 4 - GDP, grant and tax revenue

2017/18  2018/19

spending less the increased revenues from possible
increased grants or taxes.

Tax revenue will increase through better enforcement
and broadening the tax base.” The revenues mark a
significant increase from the previous years, and this
tax revenue assumption is retained in the analysis.®
Additionally, because only 62.4% of expenditures are
public, while the rest is private, anly 62.4% is included
as public expenditure (far all interventians).® The
results are presented in Table 4.

2019/20 2020/21 2021/22 2022/23 2023/24

GOP 19907 128499 142284 158775 178350 200667 225883
Foreign grants b4e 695 1360 544 240 °3e cc8
Tax Revenue 14 076 16163 17 517 20 040 23 245 26761 31162
e Taxes on Income and Profits 4809 5522 5985 b 847 7942 9143 10 647
e Taxes on Goads and Services 2610 2997 3248 3716 4371 4963 5779
e Taxes on International Trade 301 346 375 429 497 573 667

Source: iSDG-Uganda model results.

2.5. Process of analysis

2.5.1. Calculation of performance

The global framework of indicators adopted by the
United Nations Statistical Commission brings together
169 indicatars, which makes it possible to manitar

the progress made by countries an an internationally
comparable scale. However, the same indicatars are
not necessarily applicable to all national contexts,
because of the characteristics specific to each country
and because of the availability of the data required for
their calculation.

iSDG-Uganda tracks b4 unique SDG targets, /8 if count-
ing the multiple times that some appear in multiple
SDGs. The 78 indicators are a part of 51targets.'0 There
is at least one target representing each SDG. Table 5
below shows the complete list. The targets included
were selected based on the criteria of quantifiability
and data availability.

DYNAMIC ANALYSIS OF SUSTAINABLE DEVELOPMENT GOALS
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NDP Il Draft 4, p. 20¢.

8. Because there are no exact figures, and both direct and indirect taxes are described, the figures in table 3.1 (ibid, p. 23) are used to determine the relative
tax increase in the five-year span until 2024/25. The increase is divided propartionally into direct and indirect taxes based on the last available data.

9. ibid, p. 202

10. As of early 2020, UBQS has national data to track progress against 43 targets. The figures will be up to date in 2020.
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Table 5 - SDG targets and indicators tracked in iSDG-Uganda

Goal Indicators

111" Proportion of population below the international poverty line, by sex, age, employment status and
geographical location (urban/rural)

1.2.1 Proportion of population living below the national poverty line, by sex and age
1.4.1 Proportion of population living in households with access to basic services

1.5.1 Number of deaths, missing and persans affected by disaster per 100,000 peopled
1.5.2 Direct disaster economic loss in relation to global GDP

1 NO
POVERTY

76RO 2.1.1 Prevalence of undernourishment

- 2.2.1 Prevalence of stunting among children under 5 years of age

2.2.2 Prevalence of malnutrition amang children under 5 years of age, by type (wasting and overweight)
2.3.1Volume of production per labour unit by classes of farming/pastaral/forestry enterprise size

2.4.1 Proportion of agricultural area under productive and sustainable agriculture

GOODHEALTH 3.1.1 Maternal mortality ratio
bkl 3.2 Proportion of births attended by skilled health personnel
_,\/\/\. 3.2.1Under-five mortality rate
3.2.2 Neonatal mortality rate
3.4.1 Mortality rate attributed to cardiovascular disease, cancer, diabetes or chronic respiratory disease

3.6.1 Death rate due to road traffic injuries

3.71 Propartion of wamen of reproductive age who have their need for family planning satisfied with
modern methods

3.7.2 Adalescent birth rate per 1,000 women in that age group
3.8.1 Coverage of essential health services

QUALITY 4.1.1 Proportion of children and young peaple achieving at least a minimum proficiency in reading and
DL mathematics, by sex

.' i 4.3.1 Participation rate of youth and adults in formal and non-formal education and training in the previ-
| aus 12 months, by sex

4,51 Parity indices (female/male, rural/urban, bottom/top wealth quintile and others such as disability
status, indigenaus peaples and conflict affected as data become available)

4.6.1 Percentage of population in a given age group achieving at least a fixed level of proficiency in func-
tional (a) literacy and (b) numeracy skills, by sex

GENDER 5.5.1Proportion of seats held by wamen in national parliaments and local governments

F 5.6.1 Proportion of women aged 15-49 years who make their own informed decisions regarding sexual
g relations, contraceptive use and reproductive health care

CLEANWATER 6.1.1 Propartion of population using safely managed drinking water services?
MOSINTATON - Syl Proportion of population using safely managed sanitation services, including a handwashing facility

with soap and water®
6.4.1 Change in water use efficiency over time

6.4.2 Level of water stress: freshwater withdrawal as a proportion of available freshwater resources

711 Proportion of population with access to electricity
7.2.1 Renewable energy share in the tatal final energy consumption
7.3.1Energy intensity measured in terms of primary energy and gross domestic product

o Ba11Annual growth rate of real GDP per capita

Sl 8.2.1 Annual growth rate of real GDP per employed person

/s/ 8.4.1 Material footprint (MF) and MF per capita, per GOP

"' 8.4.2 Domestic material consumption (DMC) and DMC per capits, per GOP

8.5.2 Unemployment rate, by sex, age and persons with disabilities

8.6.1 Proportion of youth (aged 15-24) not in education, employment or training




Goal Indicators

W 911 Proportion of the rural population who live within 2 km of an all-season road
sl 0.2.1 Manufacturing value added as a proportion of GDP and per capita

& 9.2.2 Manufacturing employment as a proportion of total employment
9.4.1 C0e emission per unit of value added

10 REDUGED 10.1.1 Growth rates of household expenditure or income per capita among the bottom 40 per cent of the
e population and the total population
- 10.2.1 Proportion of peaple living below 50 per cent of median income, by age, sex and persons with
- disabilities
10.4.1 Labour share of GOP, comprising wages and social protection transfers

1 SRS 11.5.1 Number of deaths, missing and persons affected by disaster per 100,000 peopled
ANDCOMMUNITIES

11.5.2 Direct disaster economic loss in relation to global GDP, including disaster damage to critical infra-
structure and disruption of basic services

ﬁﬁéﬁ 11.6.1 Percentage of urban solid waste regularly collected and with adequate final discharge with regard
to the total waste generated by the city

1.6.2 Annual mean levels of fine particulate matter (e.g. PM2.5 and PM10) in cities (population weight-
ed)

19 e 1e.2.1 Material footprint (MF) and MF per capita, per GOP

s 12 2.2 Domestic material consumption (DMC) and DMC per capita, per GOP

@)

19 o 13.1.2 Number of deaths, missing and persons affected by disaster per 100,000 people

L3 2

14 = 14.41 Proportion of fish stocks within biologically sustainable levels
BELOWWATER 14.5.1 Coverage of protected areas in relation to marine areas

15, 1517 Forest area as a proportion of total land area

15.1.2 Proportion of important sites for terrestrial and freshwater biodiversity that are covered by pro-
tected areas, by ecosystem type
15.5.1 Red List Index

16 P dsnoe 16.1.1 Number of victims of intentional homicide per 100,000 population, by sex and age
ﬁ‘"s'}ﬁ{,'}%ﬁs 16.5.2 Proportion of businesses who had at least one contact with a public official and who paid a bribe

to a public official, or were asked for a bribe by these public officials, during the previous 12 months
.z 16.6.2 Proportion of the population satisfied with their last experience of public services

e /1.1 Total government revenue as a proportion of GOP, by source
Gl 171.2 Proportion of domestic budget funded by domestic taxes

17.3.1 Fareign direct investments (FDI), official development assistance and South-South Cooperation as
a propartion of total domestic budget

17.4.1 Debt service as a proportion of exports of goods and services

Source: Developed by the United Nations General Assembly, adapted by the Millennium Institute for iSDG-Uganda.

—
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For each indicator, the performance of the interven-
tions is defined in terms of the progress towards
achieving the SDGs linked to this intervention. Each
SOG consists of a number of indicators with a target
value agreed on by the international community. The
model compares the value that each indicatar has in
2030 in each scenario with the value in 2015, the base
year measurement. The model then calculates the ratio
of this difference to that between the target values
and the values in 2015.

Value 2030; — Value 2015
Target — Value 2015

where i represents a scenario

For this reason, the impact of a palicy is evaluated
based on how far these values are from the corre-
sponding target values. For some indicators, the goals
are absolute (e.g. for indicator 111, the goal is to reach
0, therefare performance improves as this indicator
reaches zero), while others are set relative to 2015
value attainment (e.g. for indicator 8.6.1, the goal is set
to halve the unemployment rate of youths from the
2015 level).

SBG attainment levels are calculated from O to 100%,
where 100% is having the target achieved. The target
attainment levels are weighted equally in the calcula-
tion of the indicator attainment levels. The indicatar
attainment levels, in turn, are weighted equally in the
calculation of the SOG attainment levels. Finally, all
SDGs are weighted equally when calculating the over-
all achievement of Agenda 2030. It is worth mention-
ing that attainment towards the goal is expressed in
absolute terms in this report, not relative terms. Thus,
far example, when the performance increases from
10.0% to 16.5%, the performance is 6.5% higher.

2.5.2. Identifying accelerators

SDG accelerators are leverage points where improve-
ment in one area can trigger impraved performance
across multiple SDG indicatars. These leverage paints
can take the form of development priorities or areas
that are lagging. After identifying potential leverage
paints by using the categaories of interventions, stem-
ming from NDP [l (Section 2.4.1.), investment scenarios
are developed based on the categaries of interven-
tions, then tested within iSDG-Uganda to ascertain
their potential impact on SOG performance. Several

methods of analysis are employed to identify key le-
verage paints as SOG acceleratars through their impact
on SOG performance. A combination of the results from
these methaods informs the selection of accelerators.
These methads of analysis are framed around four
questions (see Table 6):

(1) Which areas have the greatest perfoarmance
increase?
The interventions developed in Section 2.4.1 through
the reconciliation with NDP Il are tested within iSDG-
Uganda to analyze their dynamics and test their
potential impact on all of the SDGs. The performance
for each SDG is calculated using the method described
in Section 2.5.1, along with the average of the 17 SDGs.
The performance of each category of intervention is
measured bath separately and together. The results
of this analysis are presented in Section 3.3 (Partial
performance by category of intervention).

(2) Which areas experience the greatest performance
relative to the investment necessary?

For those scenarios that have costs assaciated with

them in the model (all scenarios but Gne), the perfor-

mance can be calculated relative to their cost. Some

interventions are relatively less costly than others, and

given their cost for implementation, could offer good

returns far relatively lower investment levels even if

the overall performance may not be as high as in the

case of ather interventions. Additionally, the return

on investment patterns can vary in case of non-linear

returns. For example, in the case of health coverage,

it typically becomes more expensive ta go fram 95

to 100% coverage rather than 50 to 55% as they are

more likely to be in harder to reach areas.

The calculation of the return on investment is made

by dividing the performance improvement (or decline)
relative to the base performance by the yearly average
percentage GOP expenditure for the implementation of
that scenario:

Performance; ; — Performancepgse,;
% GDP Expenditure;

Return on investment;; =

where i represents a specific scenario and J represents
a particular SOG

The results of this analysis are presented in Section

3.4. (Return on Investment). ,

Synergy; = All Scenario Performance; — Z Contribution;
i=1



(3) Which SDGs have the greatest synergistic return?
By combining the individual performance of each sce-
nario, and comparing the individual scenarios with the
scenaria that combines all of the interventions - the
All scenarig, the interaction between the scenarios can
be analyzed. This methad is used to identify cost-
effective SOG strategies and potential redundancies.

Contributions are calculated from the performance of
each scenario versus the performance of the scenario
which includes all interventions (scenario All). This
value represents the relative performance of the sce-
nario in question compared to the performance of the
scenario that combines all interventions.

Contribution;; = Individual Scenario Performance;; — Base Performance;

where i represents a specific scenario and j represents
a particular SOG

The synergies between the scenarios (interventions)
for each indicator are specified as ane minus the linear
sum of the contributions of all individual scenarios. If
positive (contributions sum to mare than 1), this value
represents a situation where, implementing all of the
scenarios together, the contribution to performance is
stronger. If negative (contributions sum to less than

1), it represents a redundancy (the performance of

the individual scenarios is stronger than that of the
combined scenario including all the interventions). This
redundancy can arise for three possible reasons. First,
the return on investment on that particular goal could
fall as greater performance is achieved. Secand, there
could be negative effects between certain scenarios.
Finally, this redundancy can also occur if goals are
fully achieved (e.g. reaching 100 percent).

Table 6 - Summary of methods to identify accelerators

Synergy;;
= Individual Performance;; — (All Per formance; — Dropout Performance;;)

By knowing which SDGs have the highest performance
increase through the interaction of different scenarios,
interventions targeting those SOGs can be studied
further. The results of this analysis are presented in
Sectian 3.5 (Synergies by SBG).

(4) Which areas are most vital in supporting other
areas for SDG achievement?
A second type of synergy analysis can be conducted
through dropout analysis. Although interventions may
not be important in and of themselves, they could be
important in supporting other interventions in achiev-
ing SOG goals. In support of this question, a dropout
analysis is conducted, calculating what the effects
wauld be if one scenario is excluded. This is done
by comparing the combined scenario (All) with the
case where each of the nine scenarios are excluded
individually.

This synergy is calculated for each intervention and
goal. The dropout performance (i.e. the All scenario
less the interventions in the focal scenario) is sub-
tracted from the All performance for each goal. This is
then subtracted from the individual performance (from
Question 1) for the focal scenario.

Synergy; j
= Individual Performance;; — (All Performance; — Dropout Performance;)

where represents a specific scenario and j represents
a particular SOG

Accelerators can also be identified through this
method. The results of this analysis are presented in
Section 3.6. (Synergies by intervention category).

Question Method Employed How does the question help identify SDG accelerators?

to Answer

DYNAMIC ANALYSIS OF SUSTAINABLE DEVELOPMENT GOALS

1 What area has the greatest Individual Scenario Identifies interventions that have strong impact across many
performance increase? Performance SDGs.

Return on Invest-  Identifies interventions that have a strong impact on SOG
attainment relative to their cost.

2 What area experiences the
greatest performance relative  ment
to the investment necessary?

3 Which SBGs have the greatest ~ Synergies by SDG  Understanding the SDGs that have stronger synergies across
synergistic return? interventions can help identify combinations of interventions
that waork well together to achieve the SDGs. It can also help

identify and avoid potential negative synergies.

4 Which interventions are most ~ Synergies by
vital in supporting other Intervention
categaries of interventions for ~ Category
SDG achievement?

Same interventions may nat have a strong effect in and of
themselves, they may be important in unlocking the full
potential of ather interventions in achieving the SDGs.

Source: Methodology developed by the authars within the framework of SDG accelerators analysis (UNDP 2017).
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Analysis and results

The analysis, as described in section 2.5.2, and its
interpretation presented below, beginning with a summary on
the progress towards the NDP Il targets (Section 3.1.) then
progress towards the SDGs (Section 3.2.). This section goes
further into analysis and presents key findings using the SDG
analysis results. While this report mainly highlights the results
from the SDG Accelerators analysis, further analysis on the
attainment of NDP Il targets shows in Appendix 4.




By comparing to the Base scenario, it is possible to
see how NDP lll can improve SDG performance.

3.1. Progress towards NDP lll targets

he model tracks 23 NDP Il indicators.
T Of the 20 indicators that have explicit
targets within NDP Ill, 16 show posi-
tive progress towards the targets. Four
indicators meet or exceed the 2025 target: GOP
income per capita, exparts as a proportion of GOP (as
a percentage), the proportion of househaolds depen-
dent on subsistence agriculture (as a percentage), and
domestic revenue as a share of GOP. The consistent
ecanomic growth observed in the past couple of de-
cades is expected to continue, further contributing to
the growth four indicators mentioned above. However,
because of the anticipated collapse of the forestry
sector in 2025 (detailed in Section 2.3.1and further in
Appendix 2), the real GDP growth and agricultural pro-
duction growth rates are expected to dip in that year
with a quick rebound the following year, while forest
cover continues to decline. Additionally, the Gini coef-
ficient drops slightly between 2020 and 2030. This is
due to higher growth across the time period studied
in industry and services, which have higher average
incomes than in agriculture.

All indicators are detailed further in Appendix 4. Note
that because the model takes fluctuations and internal
consistencies across datasets into account (as detailed
in Section 2.3.), the baseline simulation values for
2020 may differ from the actual data. This is why the
analysis focuses on the trends as well as the values
attained.

3.2. Progress towards the SDGs

The first analysis presented is the progress towards
the SDGs with all the interventions combined. The
investment patterns until 2024/25 are derived from

NDP Il (Table 3). Because NDP Il ends at this point,
two scenarios have been developed for the investment
patterns between 2025/26 to 2030/3T.

Optimist: In this scenarig, the assumption is that after
2024/e5, the average level of additional investment
from the period 2020/21to 2024/25 continues, on 3
percentage GDP basis.

Moderate (also referred to as “All” later in the
analysis): In this scenario, the assumption is that
after 2024/25, half of the average level of additional
investment from the periad 2020/21to 2024/25 is
maintained, on a percentage GOP basis.

These scenarios are hereafter compared with the
baseline (Base) scenario, where no additional invest-
ments are made; i.e. no NDP Il investments take place,
so 2019 investment levels as a percentage of GOP
continue to 2030. Given this, in 2020, performance
levels are the same for the Optimist, Moderate and
Base scenarias, as an additional investment are only
just starting.

By 2025, in the case of both the Optimist and Moder-
ate scenarios, NDP Il will have been implemented, and
the behaviour of the Optimist and Maderate scenarias
would still be the same at this point, as there are no
differences in the investment patterns until 2025.
However, following the NBP lI, the Optimist and Mader-
ate scenarios diverge from each other and lead to dif-
ferent SDG attainment levels by 2030. By comparing to
the Base scenarig, it is possible to see how NDP Il can
improve S0G performance. The overall performance (i.e.
SOG performance scare from O to 100% where 100% is
the goal attained for each SOG) is displayed in Table 7.
Table 8 presents the difference between the scenario

DYNAMIC ANALYSIS OF SUSTAINABLE DEVELOPMENT GOALS
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and the Base 2020 results, to focus on the improve-
ment resulting from the additional investment.

In 2020, progress towards the SDGs is on average
25.2%. Attainment differs depending on the SOG but

is particularly high for SDGs 12 (74.7%), 17 (73.7%), 15
(69.2%) and 10 (50.3%). Attainment is particularly
low for SBGs 2 (2.1%), 5 (2.9%), 11 (6.7%), 16 (6.8%),
7 (75%), and 9 (8.7%). Attainment is non-existent for
SOG 14 throughout, as it is composed of two indicators:
the proportian of fish sustainably captured and protec-
tion of marine areas (or lakes in the case of Uganda)

- none of which improve their performance due to the
lack of intervention specifically to these.

On average, there is an improvement in goal at-
tainment of 10.8% between 2020 and 2030 in the
Optimist scenario (35.9% compared to 25.1%), and an
impravement of 10.1% in the Moderate scenario, which
costs 25% less than the Optimist scenario. In the Base
scenario, where no additional investment is made
through NDP IlI, the average SDG progress in absolute
terms is 7.0 %. Although nane of the goals are fully
achieved by 2030, in the Base scenario, SDGs 1, 3, 4,

9 and 10 experience significant improvement already
without additional investments. This shows that given
current growth patterns, socio-economic effects, and
successes of previous National Bevelopment Plans,

Table 7 - SDG performance

improvement will already take place towards the SDGs.
As illustrated in Figures 2, 3 and 4, the performance of
SDGs 8, 11,13 and 15 shows a decline for all scenarios.
This is related to the deterioration of enviranmental
indicators. Concerning SBG 8, several indicatars related
to material consumption decline (namely, indica-

tors 8.4.1and 8.4.2) as Uganda's ecanomy becomes
more heavily industrialized. In the case of SDG 11, its
absolute level of performance is particularly low. It is
composed of indicators that include mortality and eco-
nomic loss stemming from disasters, as well as urban
waste collected and mean levels of fine particulate
matter, all of which will likely worsen with increasing
population and industrialization. At the same time, the
lack of investment specifically into climate adaptation
hampers progress on SDG 13, and environmental poli-
cies that are unable to keep pace with the utilization of
resources contribute to the decline of SOG 15.

SDG 2 attainment may improve slowly, due to the
rapid population growth, diminishing agricultural pro-
ductivity resulting from climate change, further limited
by slow growth in total factor productivity and land
limitations.

The subsequent section presents the analysis based
on the investment levels from the Moderate scenario
(referred to as "All," as it includes interventions from all
categories).

Performance score from 0 % to 100% (where 100 % is goal achieved) in two scenarios, Optimist and Moderate (“All")
compared with 2020 base for 2020, 2025 and 2030.

2020 2025 2025 2030 2030 2030

Goal Base Optimist and Moderate (“All”) Base Optimist Moderate (“All") Base

1 1.2% 25.7% 21.7% 41.8% 41.1% 34.0%
° 2.1% 4.3% 3.3% 7.0% 6.6% 4.5%
3 10.9% 22.5% 20.0% 31.5% 31.1% 28.1%
4 7.1% 15.9% 15.6% 25.3% 25.3% 24.8%
5 2.9% 8.4% 7.0% 19.1% 18.8% 16.8%
b 23.9% 30.5% 27.5% 48.9% 45.4% 36.1%
7 7.5% 14.1% 13.6% 21.3% 21.1% 20.5%
8 46.8% 51.4% 50.4% 38.6% 36.8% 36.2%
9 9.7% 29.6% 22.7% 53.2% 52.0% 40.4%
10 50.3% 62.5% 62.9% 71.6% 71.6% 71.6%
1 6.7% 8.5% 6.3% 3.6% 3.4% 2.2%
e 74.7% 81.2% 80.8% 83.1% 83.3% 84.1%
13 23.0% 26.2% 22.3% 14.3% 13.7% 8.6%
14 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
15 69.2% 63.8% 58.6% 55.5% 54.9% 51.6%
16 6.8% 15.4% 10.7% 20.8% 19.3% 12.6%
17 73.7% 75.9% 73.1% 75.4% 74.2% 72.9%
Avg 25.1% 31.5% 29.2% 35.9% 35.2% 32.0%

Source: i50G-Uganda simulation results.



Table 8 - SDG relative performance

Performance based on difference between 2020 base and Optimist and Moderate (“All”) scenarios for 2020, 2025 and

2030.

2025 2025 2030 2030 2030

Optimist and Moderate (“All")  Base Optimist Moderate (“All") Base
1 0.0% 14.5% 10.6% 30.6% 30.0% 22.8%
c 0.0% 2.2% 1.2% 4.9% 4.5% 2.4%
3 0.0% 11.6% 9.0% 20.5% 20.1% 17.1%
4 0.0% 8.8% 8.5% 18.2% 18.2% 17.7%
5 0.0% 5.5% 4.1% 16.1% 15.8% 13.9%
b 0.0% 6.6% 3.5% 25.0% 21.5% 12.2%
7 0.0% 6.6% 6.1% 13.8% 13.6% 13.0%
8 0.0% 4.5% 3.6% -8.2% -10.0% -10.7%
9 0.0% 19.8% 12.9% 43.4% 42.3% 30.7%
10 0.0% 12.1% 12.6% 21.3% 21.3% 21.3%
1 0.0% 1.8% -0.4% -31% -3.3% -4.5%
12 0.0% 6.5% 6.1% 8.4% 8.6% 9.4%
13 0.0% 3.2% -0.7% -8.7% -9.3% -14.4%
14 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
15 0.0% -5.4% -10.6% -13.7% -14.3% -17.6%
16 0.0% 8.6% 3.9% 14.0% 12.5% 5.7%
17 0.0% 2.3% -0.6% 1.8% 0.5% -0.8%
Avg 0.0% 6.4% 4.1% 10.8% 10.1% 7.0%

Source: iSDG-Uganda simulation results.

Figures 2, 3 and 4 present the scenario analysis results
graphically. Notably, in the Base scenario (Figure 2),
attainment of all SDGs increases over time except for
S0Gs M, 13,15. The Maderate scenario leads to a perfor-
mance increase of 3.2% averaged across all the SDGs
in 2030 as compared to the Base scenario (35.2% as
compared to 32.0%), while the Optimist investment
scenario leads to an additional improvement of 0.7%
resulting in an average performance of 35.7%. The SDG
with the greatest improvement by 2030 within the
Moderate scenario is SDG 9, with an additional 11.6%
improvement aver the Base scenario. This improve-
ment is driven primarily by road and rail infrastructure
investment. The Optimist scenaria generally results

in only marginal improvement over the Moderate
scenario and offers the most improvement on SOG 6,
given developments in water and sanitation infrastruc-

ture. SBG 12 suffers in both of the scenarios due to
increased material consumption, while environmental
interventions are not strong enough to mitigate the
negative effects.

In the Base scenario, where no
additional investment is made
through NDP Ill, the average 50G
progress in absolute terms is 7.0 %.
Although none of the goals are fully
achieved by 2030

DYNAMIC ANALYSIS OF SUSTAINABLE DEVELOPMENT GOALS




Figure 3 - SDG attainment under the Base scenario
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Figure 4 - SDG attainment under the Moderate scenario
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Figure 5 - SDG attainment under the Optimist scenario
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3.3. Partial performance by category of intervention

In the next stage of analysis, the interventions are fosters material cansumption. Since the rate of eco-
separated into nine broad functional categories. Table nomic growth is higher than improvements in material
9 shows the categories, while Table 10 shows their consumgtion efficiency, overall material consumption
performance scores, and the improvement seen rela- increases, leading to a decline of SDG 12 perfarmance.
tive to the Base scenario in 2020 is presented in Table
11. This helps to better understand the effects that The categary of interventions with the greatest posi-
each category of intervention has on SDG attainment, tive impact on any SDG (when implemented by itself)
and farms the basis of analysis. is Infrastructure, which leads to an attainment increase
of 10.45% for SBG 9 (Table 11). This result is driven pri-
NDP Il improves SDG performance by an average of marily by the increased access to roads in rural areas.
3.17% (Table 1). Except for SBG 12, all goals are closer  Improvements stemming from investment into Industry
to being achieved through this investment plan. The also helps SDG 9 attainment, while other categaries
reason faor the lack of progress towards the achieve- of interventions, such as Agriculture or Services may
ment of SOG 12 is increased economic activity, which lower its performance marginally if applied in isolation

Table 9 - Interventions included in partial simulation analysis
Each separate simulation by category in partial simulation analysis (values as described in section 2.4.3.).
Intervention Agr Ind  Ser Inf Was Hit  Edu  Env_ Gnc

Public investment into agriculture (crops)

Public investment into agriculture (livestock)
Public investment into agriculture (conventional
fisheries)

Public investment into agriculture (aguaculture)
Fertilizer Subsidies

Sustainable Agriculture Training

Irrigation

XXX

XXX | XX

Public Investment into Industr

>

Public Investment into Services

DYNAMIC ANALYSIS OF SUSTAINABLE DEVELOPMENT GOALS

>

Paved Road Infrastructure

Railvva“s X
Safely Managed Water X
Sanitation X

Health
Family Plannin

>

>

Education

Reforestation
Terrestrial Protection
Climate Adaptation

XXX

Average Governance Index

Foreign grants

Direct Taxes

Indirect Taxes

Taxes on Foreign Trade
Loans

Scenarios: Agriculture (Agr), Industry (Ind), Services (Ser), Infrastructure (Inf), Water and Sanitation

(Was), Health (Hlt), Education (Edu), Environment (Env), and Governance (Gnc).
Source: Analysis conducted with iSDG-Uganda.

XXX X
XX XXX
XXX X
S>>
XX XXX
XX XXX
XX XXX
XX XXX
XX XXX
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Conversely, the category of interventions with the
greatest negative impact on an individual goal is Agri-
culture. It is the primary driver of the 4.15% decrease in
SBG 6 attainment (Table 10) when compared with the
Base scenario. The main reason for this is the growth in
water consumption incurred by increased agricultural
productivity. In the Return on Investment analysis
(Section 3.4.), where the relative contribution to each
goal attainment is analysed, Water and Sanitation is
able to more than reverse the negative impact SOG

6 caused by agriculture when they are implemented
simultaneously.

Investment into Industry can be a double-edged
sword, and this may improve productivity, which is im-
partant for there are also negative spillovers in terms
of increased material cansumption and environmental
effects. These effects are captured especially in SOG

8, as the goal includes both productivity and material
consumption indicators.

Table 10 - SDG partial performance

In the implementation of Industry interventions, when
analysing SOG 8, the negative effects (i.e. the increased
material consumption, represented by Indicators 8.4.1,,
material footprint per capita, 8.4.2., domestic material
consumption per capita) outweigh the positive effects
(i.e. the increased production and employment, repre-
sented by Indicatars 8.1.1, annual growth rate of real
GDP per capits, 8.2.1, annual growth rate of real GDP
per employed person, 8.5.2, the unemployment rate,
and 8.6.1,, the youth unemployment rate).

The highest average impact is produced by interven-
tions belanging to the category of Gavernance, which
has an average of 0.99 % improvement across all
goals. Additionally, it has a pasitive effect on 12 of the
17 goals, indicating a widespread impact. Hence, Gov-
ernance is identified as the first Accelerator, given its
importance in ensuring efficient implementation and
expansion of the tax base, and its cross-cutting effect
across many of the SDGs.

Performance for each SDG for each intervention category (run separately) and for all interventions combined, compared

with 2020 and Base, where no interventions are run.

Goal 2020 Base Agr Ind Ser Ifr

Was Hlt Edu Env Gnc Al

1 1.2% 34.0% 353% 343% 344% 347% 337% 350% 343% 355% 370% @ 411%

2.1% 45%  61% 45%  45%  45%  44%  45%  45% 4.6% 4.8% 6.6%

108% 28.1% 28.6% 28.2% 28.2% 28.7% 28.0% 28.8% 28.2% 284% 29.0% 311%

7% 24.8% 248% 248% 248% c248% 248% ¢248% 251% c48% 249% 253%

8% 16.8% 171% 168% 168% 170% 16.8% 172% 171% 170%  1774% 18.8%

75% 205% 211% 205% 206% 19.3% 204% 206% 20.6% 207%  214% 21.1%

46.8% 36.2% 36.6% 357% 358% 337% 363% 361% 361% 334% 334% 36.8%

2
3
4
5
6 ©39% 3671% 32.0% 36.5% 36.6% 36.6% 405% 36.6% 363% 371% 394%  454%
7
8
9

97% 404% 402% 414% 403% 509% 404% 405% 405% 407%  411%  52.0%

10 503% 716% 716% 716% 716% 716% 716% 716%  71.6% 71.6%  71.6% = 71.6%

1 6.7% 22%  22% 22% 22% 22% 22% 22% 22% 34% 2.2% 3.4%

12 747%  B41% 838% 840% 840% B838% 841% 841% 8471% B84.0% 837% 83.3%

13 23.0% 8.6% B86% 86% 86% B86% B6% B86% 86% 13.7% 8.6%  13.7%

14 0.0% 0.0% 00% 00% 00% 00% 00% O00% 0.0% 0.0% 0.0% 0.0%
15 69.2% 516% 51.8% 517% 517% 517% 51.6% 516%  51.7% 544%  521%  54.9%
16 6.8% 12.6% 127% 126% 126% 126% 125% 125% 12.6% 126%  21.7% 19.3%
17 737% 728% 73.2% 729% 729% 734% 73.0% 728% 729% 73.0% @ 731% 74.2%

Avg 251% 320% 321% 321% 321% 326% 323% 322% 321% 326% 330% 352%

Source: i506-Uganda simulation results.



Table 11 - SDG partial relative performance
Difference of Performance for each SDG in each scenario compared with the Base in 2030.

Goal Base Agr Ind Ser Ifr Was Hlt Edu Env Gnc All

1 0.00% 131% 036% 043% 070% -0.22%  1.00% 031% 152% 3.01% 717%
= 0.00% 161%  0.05% 006% 0.01% -003% 007% 003% 01/% 035% 2.13%
3 0.00% 0.49% 0.12% 014%  0.61% -0.05% 0.70% 013% 030% 0.96% 3.00%
4 0.00% 0.05% 0.01% 0.02% 006% -0.01% 0.01% 0.28% 004% 0.12% 0.52%
5 0.00% 034% 0.08% 009% 0.22% -0.04% 037% 025% 019% 0.63%  195%
6 0.00% -415%  0.36%  049% 047%  445%  0.51% 019% 100% 333% 9.34%
7 0.00% 057% 0.04% 0.14%  -115% -0.04% 0.1% 015% 0.27% 087% 057%
8 0.00% 048% -048% -040% -242% 011% -001% -0.04% -276% -2.76%  0.68%
9 0.00% -018% 096% -013% 1045% -0.04% 0.04% 0.04% 031% 071% 1.60%
10 0.00% -0.01%  0.00% 0.00% -0.01% 0.00% -001% 0.03% 0.00% 0.04% 0.03%
n 0.00% 0.00% 0.00% 0.00% 000% 0.00% 0.00% 0.00% 127% 0.00% 127%
12 0.00% -015% -0.04% -0.04% -023% 001% 004% -0.02% -0.10% -0.35% -0.78%
13 0.00% 0.00% 0.00% 0.00% 000% 0.00% 000% 0.00% 510% 0.00% 5.08%
14 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
15 0.00% 0.15% 0.01% 0.02% 002% 000% 0.01% 002% 277% 047% 3.28%
16 0.00% 071% 0.03% 004% 0.06% -001% -0.07% 002% 0.08% 918% 6.76%
17 0.00% 036% 002% 002% 055% 014% -0.02% 001% 011% 0.21% 133%
Avg 0.00% 006% 009% 005% 055% 0.25% 016%  0.08% 060% 09%%  317%

Source: iS0G-Uganda simulation results.

3.4. Return on investment

Using the results from the partial analysis conducted
in Section 3.3.in addition to the average additional
investment necessary to realize these results, it is pos-
sible to calculate the relative Return on Investment for
each category of intervention. The calculation invalves
dividing the improvement towards SDG attainment by
the average additional investment required, expressed
as a percentage of GDP. Because Governance is not
costed, there is no ROl shown for Governance (Table
12).

The category of intervention with the highest return on
investment is Environment, with an average of 26.81%
return for every percentage GDP spending. Except for
SDGs 8 and 12, it contributes positively to all goals.
However, further analysis will show that Environment
can work in conjunction with other categories of inter-
ventions, especially Industry, to imprave attainment in
SDG 8. Environment interventions are especially help-
fulin alleviating poverty, as it reduces water usage,

material consumption, the economic effect of climate
change, and contributes positively to climate action
and the protection of the environment and biodiver-
sity. Also, warth noting, although SBG 6 is focused on
water, the Environment interventions have a higher
contribution to the attainment of SDG 6 than the Water
and Sanitation interventions. Additionally, because
they reduce the negative effects of climate change,
Environment interventions also contribute mare to SOG
1 attainment than investment directly into production
areas. Because of its high return across many goals,
Enviranment is the second accelerator.

The category of intervention offering the secand-
highest returns is Industry, with 6.87% improvement
percentage GOP spent. Because of this, it is identified
as an accelerator as well. It catalyses development
and has positive spill-over effects onto other SDGs, for
example, by increasing investment into water infra-
structure.

n
~N
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Table 12 - Return on investment on SDG performance for each category of intervention

Agr Ind Ser Ifr Was Hit

Spending  0.29%  0.01% 0.09% 0.49% 0.13% 0.07%

(%GDP/yr)

Goal 1 4,55 2741 4,84 142 -1.68 14.36 6.54 6743 7.27
Goale 5.57 380 0.69 0.0e -0.e2 0.97 0.66 746 2.16
Goal 3 1.70 9.15 1.61 1.24 -0.40 10m .70 13.37 3.04
Goal 4 0.8 1.09 0.17 012 -0m 0.20 5.87 157 0.53
Goal 5 117 6.01 1.05 0.45 -0.30 533 5.29 8.54 197
Goal b -14.34 2758 5.48 0.96 34.08 7.27 410 44.35 9.46
Goal 7 198 3.27 1.52 -2.34 -0.33 1.58 31 n.ae 0.58
Goal 8 1.65 -37.07 -4.45 -4.94 0.88 -0.07 -093 12278 0.70
Goal 9 -0.61 73.71 -1.49 21.34 -0.34 0.61 0.94 13.83 .76
Goal 10 -0.02 0.26 0.02 -0.03 -0.02 -0.16 0.66 0.0e 0.03
Goal 11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 56.65 1.29
Goal 12 -0.51 -3.03 -0.50 -0.46 010 0.63 -0.33 -4.62 -0.79
Goal 13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 226.59 515
Goal 14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Goal 15 0.52 1.04 0.2e 0.03 -0.04 0.12 0.38 123.25 3.32
Goal 16 0.43 c.e/ 0.41 0.1e -0.08 -0.95 0.45 341 6.85
Goal 177 1.26 1.25 019 112 1.05 -0.32 0.27 4.94 1.35
Avg 0.21 6.87 0.57 112 1.9¢2 2.33 1.75 26.81 3.22

Source: i506-Uganda simulation results.

3.5. Synergies by SDG

This section presents the synergies by SDG analysis, types of indicators that often wark against each other.
showing how the investments into each category of Although investment in Industry increases ecanomic
intervention can work together towards achieving the growth, it also leads to increased material consump-
SBGs. (Table 13). tion. Environment interventions, on the other hand,
help with controlling material consumption but do not
Far the majority of SOGs, there are negative synergies promote econamic growth ta the same extent. This
between the interventions. Most of these negative leads to a situation where the interventions can waork
synergies stem from either redundancy when SBG together to produce positive synergies and mitigate
indicatars are achieved or diminishing returns as each other’s negative effects. It further reinforces the
additional policies are implemented that affect the idea that Environment and Industry, both accelerators,
same SDG indicator. The exceptions are SDGs 6 and should be implemented together.
8 where the averall synergies are positive. SDG 6
benefits from positive synergies as Water and Sanita- Note that Environment is the only category of inter-
tion interventions help mitigate the negative effects ventions respansible for the achievement of goals 11
of Agriculture interventions. SDG 8 depends on bath and 13. It is also the primary category of intervention

material cansumption and ecanomic growth, two driving SDG 15 perfarmance, along with Governance.



Table 13 - Contribution to SDG performance and goal synergies

Goal Agr Ind Ser Ifr Was Hit Edu Env Gnc Sum Syn

1 18.3% 5.0% 6.0% 9.7% -31% 139%  43% cle%  418%  1173%  -173%
2 75.5% 2.4% 2.9% 0.5% -1.4% 3.2% 1.5% 7.9% 16.3%  108.6% -8.6%
3 16.4% 4.0% 4.8% 20c% -17% 235%  4.3% 10.0%  319%  NM3.2% -13.2%
4 9.8% 2.7% 3.0% 11.6% -27%  27% 537%  6.8% 23.8%  M3%  -11.3%
5 17.4% 4.0% 4.8% 4% -20% 191%  129%  9.9% 326% 101%  -10.1%
b -444%  3.8% 5.2% 5.1% 476%  54% 2.1% 107%  357% 712%  28.8%
7 100.5%  74% 23.8% -201% -Z5%  193%  25.8%  46.6%  152% 1673% -673%
8 69.2%  -70.0% -577% -352% 16.7%  -0.8%  -64%  -402% -401%  -1204% 1304%
9 -1.5% 8.2% -1.1% 90.1%  -04%  04% 0.4% 2.7% 6.1% 104.8% -4.8%
10 -18.2%  11.1% 5.9% -434%  -6.8%  -371%  104%  15% 122%  138.8% -38.8%
1 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 100%  0.0% 1003% -0.3%
2 19.0% 5.0% 5.8% 29.2%  -16% -57%  2.0% 133%  446% M7%  -117%
13 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 100%  0.0% 100.3% -0.3%
14

15 4.6% 0.4% 0.6% 0.5% -01%  02% 0.5% 84.6% 144%  1057% -57%
1B 18% 0.4% 0.5% 0.8% -02%  -1.0% 0.3% 11% 136% 139.7% -39.7%
17 27.4% 1.2% 1.2% 414%  104% -17% 1.0% 8.4% 159%  1052% -5.2%

Avg  19% c.8% 1.6% 17.3% 79% 51% c.6% 19.0%  311% 89.4%  10.6%

Source: iSDG-Uganda simulation results.

3.6. Synergies by intervention category

This section assesses the synergies between different

categaries of intervention by conducting a dropout

analysis to complement the synergies by SOG analysis

presented in the previous section. The results of the

dropout analysis are presented in Table 14, which

shows the effects obtained should one category of In S0Gs 6 and 8 the overall

intervention be excluded. FigUFE’ 6 combines this with Synergles are pUSIt/VE SDG 6

the return on investment analysis shown in Section b . .y .
enefits from positive synergies as
3.4, where the cost of the intervention is plotted on the f f P Y 9

X-axis, while the direct effect (from Table 11) and the Water_ qnd Sanitation /.nterventlons
synergy effect (from Table 14) are on the Y-Axis. Inthis ~ help mitigate the negative effects of
way, the graph shows the relative return on invest- Ag,—icultufe interventions.

ment, where projects at or above the trend lines tend
to have greater returns. _—
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Table 14 - Dropout analysis
Larger positive numbers demonstrate greater losses when run in conjunction with other categories of interventions.

Goal No Agr No Ind No Ser No Ifr No Was No Hlt No Edu No Env No Gnc
1 1.2% 0.4% 0.5% 0.8% -0.2% 0.9% 0.2% 1.4% 1.6%
a 1.6% 0.1% 0.1% 0.0% 0.0% 0.1% 0.0% 0.1% 0.2%
3 0.5% 0.2% 0.2% 0.7% 0.0% 0.7% 0.1% 0.3% 0.5%
4 0.0% 0.0% 0.0% 0.1% 0.0% 0.0% 0.3% 0.0% 0.1%
5 0.4% 0.1% 0.1% 0.3% 0.0% 0.4% 0.2% 0.2% 0.4%
b -2.5% 0.8% 0.9% 0.7% 6.5% 0.9% 0.3% 1.4% 2.5%
7 0.5% 0.1% 0.2% -1.1% 0.0% 0.1% 0.1% 0.2% 0.5%
8 1.3% 0.8% 0.8% 1.4% -0.2% 0.3% 0.4% 1.4% 2.9%
9 -0.1% 0.9% -0.2% 10.3% 0.0% 0.0% 0.0% 0.1% 0.0%
10 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
N 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 1.3% 0.0%
e -0.2% -0.1% -0.1% -0.3% 0.0% 0.0% 0.0% -0.1% -0.2%
13 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 5.1% 0.0%
14 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
15 0.2% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 2.8% 0.3%
16 0.1% 0.0% 0.0% 0.1% 0.0% -0.1% 0.0% 0.1% 6.5%
17 0.4% 0.0% 0.0% 0.6% 0.2% 0.0% 0.0% 0.1% 0.1%
Avg 0.2% 0.2% 0.1% 0.8% 0.4% 0.2% 0.1% 0.8% 0.9%

Source: iSDG-Uganda simulation results.

As Figure 6 illustrates, Environment interventions have  performance relative to their costs, such as water and
low casts and high returns, while Infrastructure inter- sanitation. The high synergies seen with Agriculture,
ventions stand out as having high casts and high re-
turns. The remainder of interventions vary in their costs
and returns, but several demanstrate high levels of

Enviranment and Industry relative ta their cost also
further reinforce their identification as accelerators.

Figure b - Value invested vs direct effect and synergy effect

SDG Achievement and Synergies vs. Investment
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3.7. Accelerators

The analytical process identifies three Accelerators:
Governance, Industry and Environment. These are
described in further detail in the subsections below
and in Figures 7, 8, and 9, respectively. The charts in
Figures 7,8 and 9 present the direct (yellow bars) and
synergistic (red bars) effects of investment in each
respective intervention category an SOG attainment. In

cases where the red bar is higher than the yellow bar,
this indicates that the intervention’s synergistic effect
is greater than the direct effect for the SDG in question.
These Acceleratars, described further below, constitute
critical investment areas for efficient and effective
progress toward SOGs.

Governance contributes to SDG

1 and 50G 6, facilitating private
investment to bring people out
of poverty, and improving access
to water supply and sanitation
facilities.

DYNAMIC ANALYSIS OF SUSTAINABLE DEVELOPMENT GOALS




DYNAMIC ANALYSIS OF SUSTAINABLE DEVELOPMENT GOALS

Figure 7 - The direct and synergy effects of Governance interventions on SDG attainment
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3.7.1. Governance

As illustrated in Figure 7, good governance halds the
key to the implementation of public expenditure and
the facilitation of private investment. This leads to in-
creased overall productivity and a significant improve-
ment on multiple SDGs. The interventions covered by
Governance include the programmes: Private Sector
Development; Community Mabilization and Mindset
Change; Governance and Security Programme; Public
Sector Transformation, Human Capital Development,
and Development Plan Implementation. The key goals
targeted by these programmes are SOGs 8, 9, 16, and
17, however, the effects transcend goals.

Interestingly, Governance contributes negatively to
SDOG 8 when implemented alane; however, in conjunc-
tion with other categories of interventions, Governance
is highly beneficial for SDG achievement, indicating a
strong synergistic effect. It is also practically the sole
driver of achievement towards SOG 16 but does not

-0.04 |

W Synergy effect

9.18

0.47
B 026

. 650
0.21
I 012
0.99
Il 083

contribute significantly to SBGs 9 and 17. In fact, Indus-
try drives SDG 9 and multiple categories of interven-
tions cantribute equally to SDG 17

In addition to the SDGs mentioned above, Governance
also contributes to SDG 1and SOG 6, facilitating private
investment to bring peaple out of poverty, and improv-
ing access to water supply and sanitation facilities. In
light of these attributes, good governance can have a
widespread positive effect on SDG attainment. Because
of its positive effect an multiple SOGs, it works favour-
ably as an Accelerator.

The NDP Il programmes that are related to Governance
aim to reinforce community structures, increase secu-
rity, and encourage private sector investment through
the averhaul and simplification of government pro-
cesses and regulations. The achievement of these aims
would serve well as a catalyst for SDG attainment.



Figure 8 - The direct and synergistic effects of Industry interventions on SDG attainment
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3.7.2. Industry

Public investment into Industry specifically targets
SDGs 1,78, 9,12 and 13, and is accomplished through
the Mineral Development, Sustainable Development of
Petroleum Resources, and Manufacturing Programmes,
along with the Agro-industrialization Programme,
which aims to increase agro-processing.

Figure 8 presents the contribution of Industry inter-
ventions to SDG attainment. Although the additional
derived cost for this intervention category as compared
with the base year is relatively low when compared
to other categories of interventions, it does have a
prafound effect on SDGs 1, 6 and 9 in particular. This is
evident in its ROI, illustrated in Figure 6. This result, in
combination with its synergistic effect, indicates that
Industry is amaong the intervention categaries key ta
achieving SBG 8. In addition to the core manufactur-
ing programmes that include both light and heavy
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manufacturing industries, the agro-processing aspects
of the Agro-industrialization Programme help reinforce
agricultural production by providing a source of stable
demand for agriculture. This, in turn, also helps aug-
ment industrial production as seen through increased
synergies when these are implemented together.

Also, Industry investment can have a positive effect on
health outcomes (SDG 3) and reduce inequalities (SDG
5). However, note that Industry interventians should
be implemented in conjunction with others, particular-
ly Environment, to help mitigate some of the negative
spillovers. Because of its high ROl and its synergy with
other categories of interventions in achieving the SDGs,
Industry is an Accelerator.

DYNAMIC ANALYSIS OF SUSTAINABLE DEVELOPMENT GOALS
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Figure 9 - The direct and synergy effects of Environment interventions on SDG attainment
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3.7.3. Environment

The Climate Change, Natural Resources, Enviranment
and Water Management Programme is the primary
driver for the attainment of SDGs 11, 13 and 15. Addition-
ally, interventions assaciated with this programme
help significantly in the mitigation of the negative con-
sequences of increased industrialization and economic
output stemming fram Industry and Governance-relat-
ed programmes.

As presented in Figure 9, it is evident that the Environ-
ment interventions work synergistically with Industry
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and Infrastructure specifically. As the economic and
social effects of climate change become increasingly
praminent, adaptation, such as building emergency
water reservairs or developing alternative energy
sources, would contribute substantially to the mitiga-
tion of the negative consequences of climate change.
The high return on investment and averall impact on
SDGs of the Environment category of interventians,
along with the mitigation of the negative consequenc-
es of added industrialization makes it an Accelerator.



3.8. Other pertinent areas

Although this analysis has identified Governance, In-
dustry, and Enviranment as key Acceleratars, there are
certain areas that, although not Accelerators, are also
important to the achievement of certain SDGs. Namely,
interventions that target Human Capital Development,
Infrastructure and Agriculture.

3.8.1. Human Capital Development

Human Capital Development is vital to the attainment
of the SOGs. This encompasses Health, Education and
Water and Sanitation interventions, which provide the
foundation for achieving prosperity. These policies
ensure that social protection and a social safety net
are available to as many as possible. Health interven-
tions contribute significantly to multiple SDGs, notably
SDGs 1, 3,5 and b, and contribute to the progress of
SDG 7 as well. They also reinforce the effect of Water
and Sanitation interventions (see Figures 10-12).

Though the effects of the investments in Education are
small, they gain impartance into the future as current
students begin entering the labour force. While the
effects of investments into Education on SDG attain-
ment are not as significant as that of other categaories
of interventions within the timeframe of 10 years (see
Figure 10), they have positive synergies with other
interventions and will begin to prepare the labour
force for the predicted future economic changes. Itis
well known that the time delay for seeing benefits of
investment in education is longer than that of other
shorter-term investments.

The effect of the Human Capital Development Pro-
gramme is intertwined with other programmes in the
attainment of SBGs, and a forward-looking National
Bevelopment Plan will put into cansideration these as

an investment towards the Vision 2040 targets as well.

Figure 10 - Direct and synergy effects of Health interventions on SDGs
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Figure 11 - Direct and synergy effects of Water and Sanitation interventions on SDGs
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Figure 12 - Direct and synergy effects of Education interventions on SDGs

Education

Direct effect ~ m Synergy effect

0.5 2
. <
o
m 3}
: @ N
S N g S
on
N © OS5 o
o =
0.25 =
m —nJ
— O =
(Sh = @
g3
= =}
38 S, 8 o o
S} 1= [=]=} [=]=} [=]=} ==} =) S
=1=1 S o©2 a. 8s S8 32 s3 2
S} S SIS oo [S1S]
U L - . -

im0 & | |8 EEE ONRRTR 1020 ISR 255 ST W

025 P M PR SRE 0 @ e




3.8.2. Infrastructure

Infrastructure interventions, primarily included in grammes, are critical for SOG 9 (see SOG 9, Figure 13).
the Integrated Transport Infrastructure and Services Effects on other SDGs tend to be spillover in nature,
Programme, and in the Agro-Industrialization, Mineral with the impact reinforced by other interventions
Development, Sustainable Development of Petroleum within these programmes, such as agriculture inter-
Resources, Private Sectar Development, Manufacturing,  ventions in Agro-Industrialization or Industry capital
and Sustainable Urbanization and Housing Pro- investment for Mineral Development.

Figure 13 - Direct and synergy effects of Infrastructure interventions on SDGs 37
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3.8.3. Agriculture 8, as the increase in agricultural production does not
necessitate as much added material consumption as
increases in industry production as a result of Industry
interventions. Agriculture interventions da, however,
lower the attainment level of SDG 6 significantly, as
they increase water usage (see SBG b, Figure 14).
However, this is counteracted by Water and Sanita-
tion interventions in the Sustainable Urbanization

and Housing, Integrated Transport, Infrastructure and
Services, and Regional Bevelopment Programmes.

Lastly, Agriculture interventions, entirely contained
within the Agro-industrialization Programme, are

also fundamental to the attainment of many SDGs.

In particular, Figure 12 demonstrates that Agriculture
interventions suppart the achievement of (a) SDG 1, as
it promotes production in the agricultural sector, which
accounts for a large part of existing employment,
especially of low-wage earners; (B) SOG 2, as agricul-
tural production increases food security; and (c) SDG
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Figure 14 - Direct and synergy effects of Agriculture interventions on SDGs
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3.9. Integration

By themselves, the interventions tested can effectuate
change and progress towards the SOGs; however, when
implemented together, the interventions reinforce

each other, thus increasing progress towards the SDGs
even more. As illustrated in Figure 15, all intervention
categories, except for Governance, have stronger syn-
ergy effects than direct effects. In this figure, the direct
effects and the synergy effects (averaged acrass all

By themselves, the interventions
tested can effectuate change

and progress towards the 50Gs;
when implemented together, the
interventions reinfarce each other
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the SDGs) are shown for each category of intervention,
along with their related NDP Il programmes. Notably,
the Agro-Industrialization, Climate Change, Natural Re-
sources, Environment and Water Management, Sustain-
able Urbanization and Housing, Energy Bevelopment,
Human Capital Development, Regional Development
and Private Sector Development Programmes have
linkages to many of the high performing interventions.



Figure 15 - Direct and synergy contributions
Contributions towards SDG attainment of intervention categories, along with their related NDP Il programmes.
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Summary of Findings
and Conclusions

4.1. Key findings

To summarize, this report has used the iSDG-Uganda model to
identify the effect of NDP Ill interventions on the achievement
of SDGs. It has identified SDG Accelerators — priority investment
areas that increase SDG performance. The analyses conducted
for the purposes of this report have also identified the effect
of NDP Il interventions on achieving NDP Il and Vision 2040
targets (results in Appendix 4).




The programmes proposed in NDP lll should be
implemented together because of synergies observed
in their implementation.

Analysis of the results have identified the intervention
categaries of Governance, Environment, and Industry
as Accelerators for SDG attainment.

e (Gavernance interventions in NDP Il have the
highest overall impact an the SDGs (an average of
0.99%) and a positive effect on 12 of the 17 SDGs.

e Environment interventions have the highest aver-
age return on investment (26.81% improvement
for every percentage of GOP spending) and a posi-
tive effect an 14 of the 17 SDGs.

e Industry interventions have the second highest
average return on investment (6.87% improve-
ment for every percentage of GDP spending) and a
pasitive effect on 12 of the 17 SOGs.

e Enviranment and Industry wark synergistically
together to eliminate their negative effects on
SDG 8 in particular.

Additionally, interventions in Human Capital Develop-
ment (which includes Health, Education and Water and
Sanitation), and Infrastructure and Agriculture catego-
ries of interventions, are important for the achievement
of specific SOGs. The programmes propased in NDP Il
should be implemented together because of synergies
observed in their implementation.

The NDP lll'is a well-rounded plan that targets overall
sustainable development. For the attainment of both
the SDGs and the goal of NDP Il there is no silver bul-
let, and the cross-cutting programmes of the NOP Il
work harmoniously together. Because of its integrated
nature, where programmes cross many investment
areas, it should be implemented in its entirety.

4.2. Outlook

Alang with the analysis of NDP Il and its effects on
sustainable development in Uganda, this project has
developed s fully calibrated model reflective of key
sector dynamics. This model includes an easy-to-use
interface that allows introduction of different combina-
tions of interventions ta show their effects on SDG and
other indicator achievements. It is an effective tool to
facilitate discussion between stakeholders with differ-
ent perspectives and show trade-offs and synergies
between different policies.

Additionally, iSBG-Uganda can serve as a starting point
for more detailed analysis of specific sectors in the fu-
ture, by constructing specialized modules for produc-
tion sectors such as tourism, ail or mining. This could
also be done by extending existing modules, such as
the electricity generation module, to include further
details an elements such as microgrids, or extending
the agriculture module to add on the effects of Agro-
industrialization.

Further disaggregation of the model can help reveal
the differing risk exposures to global forces of the
various sectors of the economy, as well as reveal the
areas with the highest potential for creating prosperity.
The process of construction of such modules can itself
become an exercise to develop a shared understanding
between actors from various sectors and avercome silo
mentality. Whether future development plans have a
sectoral or cross-sectoral focus, they can be developed
and communicated through a central node, ensuring
that they share the same data and assumptions.
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Furthermare, in late 2019 the Uganda Bureau of Sta-
tistics released rebased GOP figures that provided an
updated view on the structure of Uganda’s economy in
recent years. However, due to limitations in applying
the new methodology to pre-2008 figures, this report
has used the previous GDP figures with mathematical
carrection to ensure the figures are as similar as pos-
sible to the rebased figures. As further data becomes
available with the rebased GOP, these figures can begin
to be introduced into the maodel, thus refining results
to be more in line with current production sector defi-
nitions. Furthermare, policy makers can test different
development paths during the implementation of NOP
I, thus providing them with additional feedback before
the implementation of specific projects. In additian,

the continued use of iS0G-Uganda can transform the
model from being the methodology behind the analy-
sis for this report, into becoming a familiar tool for the
policy makers that plays a key role in the development
of future plans from the outset. Thus, iSDG-Uganda can

make it easier to manage the development of such
plans, by clarifying key focus areas early on in the
process.

In times of crisis, such as with the COVID-19 pandemic,
the ability to quickly simulate various scenarios
becomes increasingly important, as the longer-term
impacts and cansequences of different scenarios can
be rapidly tested within the model. The model can,
therefore, serve as an additional tool for the develop-
ment of effective policies to mitigate the effects of the
pandemic. Beyond responding ta crises by gaining a
systemic understanding of such crises, effective and
cost-efficient solutions can be adopted to increase the
resilience of social and ecanomic systems ta future
shocks, while protecting finite environmental resourc-
es. Additionally, systemic issues can be addressed

by using the model to plan for potential future crises
and develop palicy responses that enhance resilience
to future shocks, fostering inclusive, equitable and
sustainable development.
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The NDP Ill is a well-rounded plan that targets
overall sustainable development. For the
attainment of both the SDGs and the goal of NDP
Ill, the cross-cutting programmes of the NOP
work harmoniously together.
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Appendix 1: Data sources and assumptions

This section summarizes the data sources and highlights majar assumptions made for the data. The primary
sources of data are summarized in Table A.1.

Table 15 - A1 - Primary sources of data used in the iSDG-Uganda by module

Module Sources

Population NPA, 2018; UBOS; UNPOP

Fertility 1995 DHS; 2000-2001 BHS; 2006 DHS; 2011 DHS; 2016 DHS; UNPOP
Mortality 2011 DHS; EMDAT; UNPOP; WDI

Education Barro Lee; Human Development Repart 2019; WDI

Health 2006 BHS; 2011 DHS; 2016 DHS; WDI; WHO

Road and Rail Infrastruc- EMDAT; FAG; IMF; Uganda Ministry of Warks and Transport: Annual Sector Performance
ture Report FY 2017/2018; WDI

Vehicles IMF Statistical Appendix 1998; UNPOP;UNSD;WDI

Employment ILO; UBQS; WD

Income distribution WOI

Poverty UNDP; WDI

Agriculture FAO; UNDP; WDI

Industry WOl

Services WO

Aggregate Production IMF; FAG; UNSD; WO

Investment WOI

Households IMF; WOI

Government IMF; Ministry of Finance; National Forestry Authority Yearly Reparts 2012-2016; UNSD; WO
Governance WDI; WGI

Finance IMF; Ministry of Finance; WOI

Balance of Payments IMF; WDI

Land FAQ; NDP Il Draft 1; National Farestry Autharity Yearly Reparts 2012-2016; State of Uganda's

Forestry 2016; Water and Environment Sector Performance Report 2019; WO

Soil FAD

Water Demand Aquastat (FAD)

Water Supply Aquastat (FAD); NPA, 2017; Global Histarical Climatology Network (data processed by
University of Delaware, Department of Geagraphy); Water and Environment Sector Perfor-
mance Report 2017, WOI

Final Energy Consumption  UNSD; WDI

Electricity Generation EIA; UNSD

Primary Energy Supply UNSD

Material Consumption EIA; GMF; Wiedmann et al.,, 2015; UNSD;
Emissions and Waste EIA; IPCC, 2006; FAG; WD

Biodiversity LVFO; UNSD; WDI
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Population

Population levels indicated by UNPOP Warld Popula-
tion Prospects exceeds the levels indicated by UBOS
by several million people. UBOS and the Demographic
Bividend Report (DDOR) for total population values is
used. The figures by age-group from UNPOP are scaled
down to match the total population figures indicated
by UBOS and DOR.

Fertility

Figures for the total fertility rate are taken from
Demagraphic and Health Surveys (1995, 2000-2007,
2006, 2071, 2016); meanwhile, figures for the fertility
distribution by age group are taken from UNPOP World
Population Prospects.

Health

The indicator Births attended by skilled health staff
(% of total) from WDI is used as a proxy for average
access to basic health care. Figures on Body Mass
Index fram the 2006 and 2011 Bemaographic and Health
Surveys are used to determine the prevalence of
undernaurishment. The 1995 and 2000-2001 Demo-
graphic and Health Surveys do not contain figures on
Body Mass Index. The assumption is therefore made
that the prevalence of undernourishment during the
period 1995-2006 changed propartionally with the
prevalence of malnutrition.

Road and rail infrastructure

Data on total road network length is taken fram
Uganda Ministry of Works and Transport: Annual Sector
Perfarmance Report FY 2017/2018. Histarical values

far earlier years are estimated based on recurrent
expenditures for roads (IMF Statistical Appendix 1998),
and GIS (Geographic Information System) data on
artificial surfaces (FAOSTAT). The proportion of paved

to unpaved roads is estimated based on a few as-
sumptions: Firstly, that all cities have the same ratio of
paved to unpaved roads as Kampals; secondly, that all
district and community access roads can be regarded
as unpaved (this last assumption is based on discus-
sion at a3 workshap with gavernment experts that took
place in November).

Employment

Data on employment is sourced from ILOSTAT. Disag-
gregated agricultural data is not available for crops,
livestock, fishing and forestry, respectively. The re-
tained assumption is that employment is proportional
to the production shares of these areas within agricul-
ture. Furthermore, because ILOSTAT has estimated the
total employment figures based on population figures
from UNPOP, and because the total population figures
are scaled down to match the figures from UBOS, the
employment figures are also scaled down for each
area.

Agriculture

A major shift in the agricultural data supplied by
FAQSTAT is visible in the year 2008 for areas harvested
and production figures of various crops. This is due to
the 2008 Agricultural Census, which properly assessed
the areas harvested and the production in tannes for
various crops and livestock. The previous set of Agricul-
tural Censuses took place in the period 1990-1993 and
are used to define the assumed harvested areas and
praduction levels since 1990.

It is assumed that the major shifts in 2008 occurred
due to accumulating errors in estimation since 1990, in
lack of repeated measurements. The data has there-
fore been adjusted in the manner shown in the graphs
AJ-A.2 below.



Figure 16 - A1 - Production of beans in tonnes, original and adjusted values
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Figure 17 - A2 - Millet, area harvested in hectares, original and adjusted values
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As Figures A.1and A.2 show, the large gaps from 2007-2008 are bridged by adjusting the figures
to 1990, while preserving the variation of the years in between.
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Land

The fraction of forest lands protected is based an
figures from the Water and Environment Sector Report
2019. Further differentiation is made between those
forests that are formally protected, and those forests
that are effectively protected; only the latter category
is assumed to be able to withstand biomass demand
pressures completely. Based on data from State of
Uganda's Farestry 2015, and Water and Environment
Sector Report 2019, it has been assumed that no pri-
vate forests are effectively protected, and of the public
forests, only those under the management of the
Uganda Wildlife Authority are effectively protected. The
cost of reforestation per hectare is derived from the
first draft of NDP Ill, based aon figures for trees/hectare,
and reforestation cost/tree.

Water demand

Agriculture water withdrawal is not available sepa-
rately forirrigation and livestock. They are therefore
estimated to be proportional to the production shares
of crops and livestock.

Water supply

Instead of the SOG indicators access to safely man-
aged water source and access to safely managed

sanitation facility, the analysis relies on figures for
access to improved water sgurces and access ta
improved sanitation facility respectively, which is the
previous definition used far the SDGs. The differences
between the figures for the old and new indicatars are
substantial, and the figures for the old indicators are
in line with the figures and definitions for access ta
improved water source and sanitation, fram the Water
and Environment Sector Report 2019.

Final energy consumption

The values for oil consumption in various areas (UNSD) for
the period 1995-200¢ were indicated as not reflective of
reality during the workshop in November 2019. These are
adjusted in accordance with the comments received while
maintaining the overall oil consumption figures.

Biodiversity

The Lake Victaria Fisheries Organization supplied data
used in conjunction with the methodology described
in Kleisner and Pauly (2015), ta estimate the historical
trends for the proportion of fish resources sustainably
exploited and for the fish resources availability share.



Appendix 2: Limitations

Forested areas

The simulation runs indicate a continuing steep decline
in forested areas under all scenarios. This is in line with
what is reported in the “State of Uganda's Forestry.
(Ministry of Water and Enviranment, 2016). However,
what should be highlighted is the strang assumption
that no biomass will be extracted from the forests
under the management of Uganda Wildlife Author-

ity (UWA). Furthermore, the coping mechanisms and
social/economic consequences of the drastic losses

of forested areas has not been scientifically discern-
ible during the shart periad of the project. As of 201/,
biomass comprised 88.9% of Uganda's energy bal-
ance, of which: firewood 78.6%, charcoal 5.6% and
agricultural residues 4.7% (National Planning Autharity,
2017). Currently, the model is unable to properly deal
with the situation where the country loses the major-

ity of its energy supply. The present model structure
assumes that the gap between supply and demand
closes through imports with no cost adjustment. While
this assumption works fine for electricity, gas, coal or oil,
the situation is different with biomass, since a fraction
of the biomass is consumed at no cost’ (uncontrolled
cutting and cansuming of trees), while imparting the
biomass always entails a certain cost. This is currently
not accounted for in the model. Figure A.3 below shows
the projected biomass consumption for the base sce-
nario (Business as Usual, cantinuing current historical
investment patterns). Even though forests are depleting,
biomass consumption continues to grow. This is due to
the assumption in the model that energy demand not
met domestically will be met through impaorts.

Figure 18 - A3 - Projected fuelwood demand for Base scenario. Fuelwood on left axis in KTOE, forest area on

right axis in hectares.
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To understand the patential economic implications,
the following could be taken into consideration: By
2030, there will be no forests available for biomass
consumption. The demand for biomass, however
(total from househalds and industry) will stand at
over 21000 KTOE, of which 94% will be for fuelwoad,
which results in a value of 19805 KTOE (as shawn in
the graph). If one-third of the fuelwood demand is
met through uncontrolled cutting (an assumption)
along with a cost of UGX1000/kg of firewoad, and
energy content of 15 MJ/kg, the ecanomic impact of
the demand gap for biomass in 2030 could then be
calculated as:

Demand for fuel wood « Fraction met throughuncontrolled cutting
Energy content

impact = «Price of fuel wood

The resulting energy gap in 2030 in the Base scenario
wauld be worth over UGX18 trillion in real terms (using
the 2020 Shilling). The Base scenario also shows a real
GDP of UGXT18 trillion in the year 2030. That means
that with the abave assumptions, if historical trends
continue, the energy gap would be warth 15% of the
GDP of Uganda in the year 2030.

There are, of course, many factors that can affect this.
Changes in nutritional habits, such as eating more raw
food, increased efficiency in cooking, a shift of energy
mix for industry and services production,” increased
access to alternative energy sources for households,
increased emigration, and increased urbanization rate
are some of the factors that can affect this energy gap.
Itis also very likely that the biomass energy supply
would act as a carrying capacity for various industry
and services subsectars, which would then stagnate if
biomass energy supply begins ta be harder to access.

But while there are many possible balancing factors
that can lead to a smaller energy gap that are not cap-
tured in the model, there are also many possible nega-
tive effects that are not captured. For instance, people
can shift more to alternative biomass sources, such

as manure ar agricultural residue, which would lower
the carbon and nutrient content of the soils, leading to
diminishing agricultural yields. Together with intensify-
ing rains due to climate change which lead to further

nutrient runoffs, this can ultimately lead to desertifica-
tion in many areas. Another example is that lack of
fuelwood for cooking can lead to nutritional problems
and can increase the chance of diseases spreading
through untreated water. It can also lead to large-scale
internal migrations, to cities, for example, and cause
social tensions. Finally, if there was any impact on the
forests managed by UWA, it could cause significant
damage to both biodiversity and to the tourism sector.

Rebased GDP

In late 2019, the Ugandan Bureau of Statistics released
the "Rebased Gross Bomestic Praduct Estimates to
2016/2017 base year” The new GDP estimate, however,
is not only rebased to 2016/2017, but also features
computational, methodological and accounting
revisions, along with mare representative value and
volume indicators, as well as expanded price defla-
tors. This means that nat anly the real, but the naminal
historical production values of Uganda have also been
revised. This section deals with the impact this has on
the analysis and its interpretation.

After a careful review, the canclusion is that the analy-
sis results can be trusted (explanation below), while
keeping in mind that the results for industry produc-
tion are likely conservative while the results for the
services production should be considered as optimistic.

As a result of the revision, the overall ecanomy is
estimated to have been 18.3% higher in 2016/2017
than the 2009/2010 SUT structure indicated. However,
it is not the overall size of the economy, but the trends
of the changes over time that impact results within the
iSDG-Uganda model, as mentioned in the Methodology
Section 2.2. Instead of camparing the overall levels

of the items, the growth rates, which represent the
trends of change over time, are compared. The graphs
below show the comparisons of the growth rates of
GDP (Figure A4), agriculture production (Figure A.5),
industry production (Figure A.b), services production
(Figure A.7), total consumption (Figure A.8) and total
investment (Figure A.9). Revised GDP figures are avail-
able going back to 1995, while far the rest the revised
figures are available gaing back to 2008.

11. Although there are provisions in NDP Ill for the diversification of the energy mix, for example by increasing electricity production from hydro and solar, these
provisions are not sufficient to decrease the dependency on biomass in absolute terms.



Figure 19 - A4 - GDP comparison
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Figure 20 - A5 - Agriculture production comparison
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Figure 21 - A6 - Industry production comparison
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Figure 22 - A7 - Services production comparison
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Figure A4 shows that the overall economic growth
patterns match very well. For the period 2008-20715,
they match perfectly, with a small deviation in the last
two years. Figures A.5-A.7 shows the deviation. The
patterns of change in production across the three ag-
gregate areas of agriculture, industry and services, all
deviate after 2015. Most notably, the 2016/17 revision
of GOP indicates an accelerating growth of industry
production and a decelerating growth of services
production. The calibration of the production areas is
according to the growth patterns. An important factor
in the calibration, however, is the level of investment,

Figure 23 - A8 - Consumption comparison
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and hence capital-output ratio. Figures A.8 and A.9
below show the comparisons across consumption and
investment, respectively.

As shown in Figure A.9, the patterns of growth in in-
vestment match perfectly until 2015, after which there
is a deviation, while maintaining the dip and surge pat-
tern. Meanwhile, the patterns of growth in investment
do not match perfectly, but do match very closely,
while maintaining the oscillations in the patterns.

The degree to which the patterns match across the
items mentioned above, particularly Figures A.5-A.7 on
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Figure 24 - A9 - Investment comparison

Investment growth rate ( %)
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production areas, and Figure A.9 an investment, gives
confidence that the model reflects the ecanomy of
Uganda sufficiently well for the analysis to be able to
inform policymaking,

As previously mentioned, however, some differences
must be kept in mind when interpreting the results.
Namely, results for industry production are conserva-
tive, while results for services production are optimis-
tic. This is because, for recent years, the iSOG model
assumes a slower growth rate for industry than is indi-
cated by the revised production data; it also assumes a
faster growth rate for services than is indicated by the

= =2016/2017

revised production data. Additionally, while the averall
size of the economy was reassessed, the averall
shares of production areas have shifted as well, as can
be seen when comparing the shares fram Figures A.10
and A.11 below.

The decision to use the 2009/10 based figures, rather
than the 2016/17 based figures is for the following
reasans: Firstly, the full data set necessary as an

input to the iSDG-Uganda model is not available in

the rebased 2016/2017 figures at present moment.
This includes disaggregated government cansump-
tion, alang with government revenue figures as well as

Figure 25 - A10 - Production shares, GDP based 2009/10
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Figure 26 - A11 - Production shares, GDP based 2016/17
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functional government expenditure figures (e.g. health,
educatian, transpartation infrastructure). Secondly,

the current data set is only available from 2008, while
the model relies on data starting from 1995. Although
there are rebased GOP figures available from UBOS

for the 1995-2007 periad, the disaggregated rebased
figures are nat available at currently, and therefore
would have required estimations and assumptions to
be made, which would have been more unreliable than
the dataset used. Further, lowering the time horizon
reproduced by the model would also reduce the level
of confidence in the results of the model. Relying on an
internally consistent dataset that spans aver a longer
time haorizan is preferred over having a dataset aver a
short time horizon, where the gaps are filled with as-
sumptians, and the 2009/2070 dataset currently used
is internally consistent.

There is the question whether making use of the
rebased figures is possible while starting the model in
1995, by adjusting the 2009/10 based figures to the
2016/17 based figures and maintaining internal consis-
tency at the same time. While possible, it would mean
having to make a large number of assumptions, and
each added assumption would broaden the confidence
interval of the results. For this analysis, therefore, the
2009/10 based figures are used. Once the 2016/1/
based figures become available for the full dataset
needed to run iSOG-Uganda, it is recommended to
implement a full update.

Aggregation level of industry and services
production

In the iSDG-Uganda model, only agriculture produc-
tion is disaggregated by crops, livestock, fisheries,
aquaculture and forestry production. Industry and
services production are represented only at the ag-
gregate level. This is mainly due to time and data
canstraints within the current project. The analysis of
the SOG accelerators going into 2030 are not affected
by the level of aggregation. However, for analysing
the achievement of Vision 2040 targets, the planned
oil and mining areas would have to be disaggregated
from the rest of industry, while tourism, and possibly
other areas, such as ICT, would have to be disaggre-
gated fram the rest of services, in order to capture the
particular dynamics of those areas, which could differ
from the rest. They can include a change in the revenue
structure of the government, a shift in the balance of
payments, and drastic changes in material flows.

Employment

While the employment figures from ILOSTAT have been
adjusted as a consequence of using UBQS figures for
total population rather than UNPOP figures, the figures
themselves require further investigation and adjust-
ment. This is due to the definition of employment used
by ILOSTAT, whereby



"Employment comprises all persons of warking age
who during a specified brief period, such as one week
or one day, were in the following categories: a) paid
employment (whether at work or with a job but not at
waork); or b) self-employment (whether at work or with

an enterprise but not at work)...” (19" International
Conference of Labour Statisticians, 2013.)

These figures cantain informal employment, which is
good for capturing the actual labour/output ratio of
Uganda (formal employment stood at only T million

in 2015, according to figures fram UBOS). However,
defining infarmal wark too broadly means that people
who are able to do very little informal work are also
categarized as ‘employed’ (it was discussed during the
November warkshap that the survey questions had a
very low threshold for the number of hours warked in
the period preceding the survey in order for the person
to qualify as employed). This has been adjusted for
this in the model calibration phase in several ways,
such as assuming a very low minimum to average
salary ratio. However, the potential productivity of
Uganda's labour force is most likely underestimated,
as long as relatively few working hours per week are
required in order for someone to be considered as ‘em-
ployed’. This highlights the necessity for mare detailed
data collection in the labour market, to understand in
which areas mast of the potential productivity could
be unlocked.

Water and sanitation

As mentioned in the report, figures for the percentage
of population with access to improved water source
and improved sanitation facilities are used, rather than
figures far the newer indicators of the percentage

of population with access to safely managed water
source and safely managed sanitation facilities. The
old improved indicators are used in lieu of sufficient
data points, and in light of the fact that they match
more closely the indicators and figures relied upon

by the Government of Uganda (Ministry of Water and
Environment, 2018). However, the new SDG indicatars
are mare stringent than the old ones (WHG/UNICEF,
2018), and this is reflected in the fact that the few data
points available for the new indicators show much
lower figures than the old ones.

It is difficult to ascertain how this impacts the results:
on the one hand, it means that the current level of
achievement of SOG 6 is likely to be lower than the
model indicates. On the other hand, it might also mean
that the percentage change in the positive direction

is greater than indicated by the model. This highlights
the importance of data collection on the indicators for
SDG 6, in arder ta properly assess the attainment level
of SOG 6.

Regional development

One of the 18 programmes fram NDP [l is Regional
Bevelopment. This programme refers to the geographi-
cal targeting of investments. The iSDG-Uganda madel
functions at the aggregate national level and does not
feature disaggregation by region. While the model can
pravide information on the categories of intervention
where investments can accelerate the achievement

of the SDGs, the more specific details of the invest-
ments, such as region, must be determined through
other means in order to bridge the analysis gap. For
example, the forthcoming Poverty Status Report 2019
and its background papers, such as UNBP-Uganda's
Vulnerability to Poverty study, use household survey
data that enables sub-regional and spatial targeting.
iS0G-Uganda can inform the categories of interven-
tions that should be prioritized, while the household
survey analyses can be used to identify spatial target-

ing.

Return on investment (ROI)

Return on investment calculations are completed at
a certain level of investment. It is indicative of the
marginal return on investment of model indicators at
a given point of time. If further investment is com-
pleted, or assumptions changed, this may increase
or decrease the marginal returns on investment. A
sensitivity analysis, not a part of this study, could be
conducted to find where the model estimates great-
est returns in order to optimize investment levels.
Although these results can be subject to changes in
assumptions, it gives a better view of how to optimize
investment levels.
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Appendix 3: Intervention costing

In this section, a justification of the process is pre-
sented, then the projects from MTEF are shown by
category, including the intervention in the model they
are related to, and any other assumptions that are
made in terms of the casting.

Justification of the process

The costs were derived primarily from MTEF docu-
ments and other sources as described below. Although
costs for the NDP IIl programmes are available, many
of these programmes are cross-sectoral and many
interventions span multiple programmes. Far example,
the Agro-industrialization programme includes not
only investment into agriculture and industry, but

also paved road infrastructure. This is in addition to
the Mineral Development, Sustainable Development
of Petroleum Resources, Private Sector Development,
Manufacturing, Sustainable Urbanization and Housing
and of course Integrated Transport Infrastructure and
Services programmes that also mention increasing
paved road investment. Although these are mast often
linked to specific projects, the spillovers onto ather
areas outside of the programmes’ intended change
should also be measured. Therefore, this analysis
recategorizes the projects within these programmes by
intervention. Because the costs for the individual proj-
ects within these programmes are not available, it was

not passible to map these costs onto the pragrammes
directly. Therefore, results are shown by the category
of intervention, with additional interpretation to the
pragrammes in the results section.

Agriculture (Agr)

Public investment into agriculture (crops)

Promate agriculture production by increasing the
propartion of public investment for private investment
that increases agricultural capital. These can take the
form of public-private partnerships or subsidies for
capital investments (e.g. tractors for farmers). These
investments may result in reduced private investment.
Note that although these are indexed ta the GDP, these
are not counted as a part of the cost but as a realloca-
tion of gavernment investment. This is divided into four
categaries: crops, livestack, fisheries and aquaculture.

Crops

Crops-related projects found from the tables include
general programmes that promate productivity and
specific crops (e.g. coffee or cotton). A partion of Crop
Resources is earmarked for additional spending on Fer-
tilizer Subsidies and Sustainable Agriculture Training,
and thus deducted from the total. See those sections
for details on how these amounts were estimated.



Table 16 - A2 - Public investment into agriculture (crops) cost assumptions

Projects 1718 18/19 2l1/2¢2 22/e3 23/24

Total 581.66  505.24 568.34 715.64 1214.21

010 Ministry of Agriculture, Animal & Fisheries

01 Crop Resources 66.987 89667 270184  102.263 110.671 77.253 49408 48.403
03 Directorate of Agricul- 54396 3.547 3.864 2.976 4.976 4.976 5.063 13.463
tural Extension and Skills

Management

05 Agriculture Infrastruc- 16.774 27846 48436 60.436 60.776 60.776 76.401 69.341
ture, Mechanization and

Water for Agricultural

Production

49 Policy, Planning and 26355 27240  50.788 7310 72.386 63.631 42.223 37408
Support Services*

121 Dairy Development Authority

55 Dairy Development 5.693 5412 10132 10132 1.116 12.296 13.713 15.413
and Regulation

122 Kampala Capital City Authority

05 Urban Commercial and 6.325 4.834 7188 7188 7318 7475 7.663 7.888
Production Services

57 Agricultural Research 82445 59463  79.662 79.662 83.605 88.337 94.015 100.83
152 NAADS Secretariat

54 Agriculture Advisory 279162  219.742  145.894 145.894 146.466 147152 147975 148.963
Services

DYNAMIC ANALYSIS OF SUSTAINABLE DEVELOPMENT GOALS

155 Uganda Cottan Development Organisation

5¢ Cotton Development 4,744 4.38 8.642 8.642 9.126 9.706 10.403 11.238
160 Uganda Coffee Development Authority

53 Coffee Development 52422 73529 96702 96.702 114.573 136.018 161.752 192.633
500 501-850 Local Governments

82 District Production 43523  106.817 91493 109.524 115.583 120.375 129.976 135.377
Services*

Less for Fertilizer Sub- 0 38.549 42.685 47632 53.505 60.200 67.765 75.935
sidies

Less for Sustainable 0 19.275 21.343 23.816 26.753 30.100 33.882 37967

Agriculture Training

* Assume these are divided amongst all crops, livestock, conventional fisheries and aquaculture based on their latest pro-
duction rates (values allocated to this intervention shawn).
Source: Adapted from MTEF, NDP Il and author estimates for this analysis.
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Livestock
General programmes that promote
productivity in livestock.

Table 17 - A3 - Public investment into agriculture (livestock) cost assumptions

Projects 17718 18/13  19/20 20/21 2l/ee  22/e3 24/25
Total 86.75 7743 214.24 207.87 208.89 207.15 210.07
010 Ministry of Agriculture, Animal & Fisheries

0¢ Directorate of Animal Resources 65981 47963 107918 80408 80408 75863 70.627 77627
49 Policy, Planning and Support Ser- 3.931 3873 15376 25706 24671 22.638 14795 13.617

vices*

125 National Animal Genetic Res. Centre and Data Bank

56 Breeding and Genetic Development 10347 10403  63.242 63242 64416 65825 67516 69545

500 501-850 Local Governments

82 District Production Services* 6491 15187 27698 38510 39393 42.825 45544 48.279

* Assume these are divided amongst all crops, livestock, conventional fisheries and aquaculture based on their latest
production rates (values allocated to this intervention shown).

Source: Adapted from MTEF and author estimates for this analysis.

Conventional fisheries is distributed between the two based on the current
Based on the description of the Fisheries Resources praduction. Additionally, policy, planning and support
Programme, it was nat possible to differentiate be- services is also distributed between the two.

tween conventional fisheries and aquaculture, sa this

Table 18 - A4 - Public investment into agriculture (conventional fisheries) cost assumptions

Projects 1718 18/19 19/20 20/21 21/22 22/23 23/24  24/25
Total 729 820 20.20 3546 3407 3063 1892 26.79
010 Ministry of Agriculture, Animal & Fisheries

04 Fisheries Resources* 6410 6183 16042 24507 23620 20.952 13169 18.770

49 Policy, Planning and Support Services**  0.330 0410 1450 4386 4004 3348 1410 1737

500 501-850 Local Governments

82 District Production Services** 0.545 1609 2612 6570 6425 6333 4342 6.285

* Assume these are divided among conventional fisheries and aquaculture based on their latest production rates.

** Assume these are divided amongst all crops, livestock, conventional fisheries and aquaculture based on their latest production
rates (values allocated to this intervention shown).

Source: Adapted from MTEF and author estimates for this analysis.




Aquaculture

As mentioned previously under “Conventional fisher- between canventional fisheries and aquaculture based
ies,” the “fisheries resources” and “policy, planning and ~ on current production.
suppart services” amounts from MTEF are distributed

Table 19 - A5 - Public investment into agriculture (aquaculture) cost assumptions

Projects 17/18 18/19 19/20 20/21 21/22  22/23 23/24 24/25
Total 2.209 2.488 6.128 10.755 10.333 9.290 5.738 8.126

010 Ministry of Agriculture, Animal & Fisheries

04 Fisheries Resources* 1.944 1.875 4896 7433 7164 6.355 3.994 5.693

49 Policy, Planning and 0.100 0.1e4 0440 1330 1.220 1.015 0.4e8 0.5¢7

Suppaort Services**
500 501-850 Local Governments

82 District Production 0.165 0.488 0792 1993 1.949 1.921 1.317 1906
Services**

* Assume these are divided among conventional fisheries and aquaculture based an their latest production rates.

** Assume these are divided amongst all crops, livestock, conventional fisheries and aquaculture based on their latest production
rates (values allocated to this intervention shown).

Source: Adapted from MTEF and author estimates for this analysis.

Fertilizer subsidies about 10% after 2017/18. These values are not from the
In agriculture, a partion of GOP can subsidize (to vary- National Budget Framework as it does not provide this
ing degrees) additional fertilizers that would increase level of aggregation but are estimated then deducted
agricultural yields. Fertilizer usage assumed to go up from the cost of crops intervention.

Table 20 - A6 - Fertilizer subsidies cost assumptions
Projects 17/18 18/19 19/20 20/21 2l/2e 22/23 23/e4 24/e5
Total 0.000 38.550 42.685 47633 53.505 60.200 67.765 75.935

Source: Author estimates.

Sustainable agriculture training propartion of harvested area sustainably managed

A portion of the GOP dedicated to the training of farm- that negatively affects the rate of land abandonment
ers in sustainable agriculture with the possible effects and employment. It is assumed that 0.3% of farmers
of (1) increasing the retention of nitrogen in the sail are to be trained yearly.

to improve agricultural yields, and (2) increasing the

Table 21 - A7 - Sustainable agriculture training cost assumptions

Projects 17/18 18/19 19/20 20/21 cl/ee 2e/e3 23/24 24/25

Total 0.000 19.275 21.343 23.816 - WLE] 30.100 33.882 37.968

Source: Author estimates.
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Irrigation

A portion of GOP to develop irrigation capacity on and increases the attainable yield of crops. Increased
arable land. This increases the availability of water for irrigation can also put pressure on water demand.
agriculture, changes the nutrient values of the land

Table 22 - A8 - Irrigation cost assumptions

Projects 1718 18/19 19/20 20/21 cl/ee 2e/e3 23/24 24/e5

Total 0.000 0.000 102.066 548783 1152.165 1259.961 1402.757 839.974
Source: Adapted from MTEF far this analysis.

Industry (Ind)
Public investment into industry

Funds to pramote the industrial by increasing the investment that increases industrial capital.
propartion of public investment to encourage private

Table 23 - A9 - Industry capital investment cost assumptions

Projects 1718 18/19 19/20 20/21 2l/ee 22/e3 23/e4 24/e5

Total 103.589 136.831 216.195 185436  192.241 212.727 237.313 266.816
015 Ministry of Trade, Industry and Cooperatives

01Industrial and Techno-  50.046  65.961 64532  40.53e 40.862 41257 41732 42302
logical Development

02 Cooperative Develop-  5.617 14.927 27.254 °7.254 32.629 39.078  46.818 56.106
ment

04 Trade Development 2.e59 7.212 19.283 12486 2.609 3.033 3.541 4151
07 MSME Development  1.226 0.898 1168 1118 1.305 1469 1.667 1.903

49 General Administra- 7704 12.753 14.305 14393 16.316 18.729  2lbe4 25.098
tion, Palicy and Planning

154 Uganda National Bureau of Standards

06 Standards Develop- 20.082 18.767 68.936 68.936 75.301 82.94 92.106 103.106
ment, Promotion and
Enforcement

306 Uganda Export Promation Board

05 Export Market 2.799 2.961 5.043 5.043 5.788 6.682 7755 9.043
Development, Export

Promotion and Custom-
ized Advisary Services

500 501-850 Local Governments

83 District Commercial 0 0 2.23¢2 2.23¢ 2.679 3.214 3.857 46029
Services

110 Uganda Industrial Research Institute
04 Industrial Research 13.856 13.352 13.442 13.44¢ 14.752 16.325  18.213 20477
Source: Adapted from MTEF far this analysis.




Services (Ser)
Public investment into services

Funds to promote services production by increas-
ing the propartion of public investment to encourage

Table 26 - A12 - Paved road infrastructure cost assumption

Projects 17/18 18/19 19/20 20/21 2l/2e 22/23 23/24 24/25

private investment that increases industrial capital.

Total 164.910 193.651 512.500 479.830 640.244 803.791 800.295 644.449

022 Ministry of Tourism, Wildlife and Antiquities

03 Tourism , Wildlife conser- 7973
vation and Museums
49 General Administration, 7.054

Policy and Planning

117 Uganda Tourism Board

53 Tourism Development 8.577

023 Ministry of Science, Technology and Innovation

01Regulation 1.244 1787 4,617 4519 4.617 4906 5.869 5.869
02 Research and Innovation 1416 15569 121673 98.857 101.638 56.558 45164 45164
03 Science Entrepreneurship 1.21 1.7¢21 4977 4.442 4.804 12.63 4.804 4.804

49 General Administration 53509 28437 41278 42.055 48302 48302 58.04 69.726

and Planning

022 Ministry of Tourism, Wildlife and Antiquities

01 Tourism, Wildlife Conser- 0 9189 160.957 160.957 189101 225.022 267328 318.494

vation and Museums

49 General Administration, 0 5.035 7607 7.607 10.231 11.231 13.231 15.231

Policy and Planning

117 Uganda Tourism Board

02 Tourism Development 0 17107 25167 25167 29798 35356  42.025 50.028

Source: Adapted from MTEF for this analysis.

Energy (Enr)

The National Budget Framewark has one large hydro-
electric generation project. There are other smaller
projects included, but the costs were nat explicit. This
is treated as business as usual spending within the
madel. Although solar sources are identified as sources
for investment, there is no additional expenditure for

Table 25 - A11 - Energy investment cost assumptions

Projects 17/18 18/19

these as compared to the base year. When interven-
tions begin in 2020, the model takes into account
relative costs, and there is growth in each of these
power sources, however, does not indicate additional
investment. There are many references to electricity
distribution within the budget document, however,
these are not captured explicitly in the madel.

19/20 20/21 2l/2e 22/23  23/24 24/25

Total 774139 676.075 754.611 752.244 47741 47.741 47.741 47741

017 Ministry of Energy and Mineral Development

02 Large Hydro power 774139 676.075 754.611  752.244 47741 47741 47741 47741

infrastructure

Source: Adapted from MTEF for this analysis.
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Infrastructure (Inf)
Paved road infrastructure

A portion of GOP spent an road construction. This
intervention will improve factor productivity, access
to education and health services and the number of

vehicles in the country. However, vehicle emissions and
mortality due to road accidents and air pollution will

increase.

Table 26 - A12 - Paved road infrastructure cost assumptions

1718 18/19 19/20 20/21 21/22 22/23 23/24 24/25

2964.619 3997.646 6404.567 5952.452 6169.452 6156.321 6093.428 8787.039
016 Ministry of Works and Transport
01Transport Regulation 7737 794 56.512 62.203 49.051 474 505 555
02 Transport Services and 196.764 778575 125319 817872 6e23.847 1.272.28 194834 5,380.04
Infrastructure
03 Construction Standards 19.089 23.764 27.755 27755 29.755 32.6 36.6 416
and Quality Assurance
04 District, Urban and 2746e  M3.447 175.64 n7.87 17.87 17.87 17.87 17.87
Community Access Roads
05 Mechanical Engineer- 52.767 57955 17.207 58.307 60.3 63 67 72
ing Services
49 Policy, Planning and 16.366  26.572 25.558 21.296 24.739 28.507 33196 38.142
Support Services
113 Uganda National Roads Autharity
51 National Roads Mainte- 2,083.89 227993 3999.07 421678 4528.88 373409 2,82866 1889.80
nance & Construction
118 Road Fund
52 National and District 417363 540946  448.833  542.267 646.808 772479 923164 110399
Road Maintenance
122 Kampala Capital City Authority
06 Urban Road Network 120.339  145.077  277.897 65.2 B65.2 65.2 B65.2 65.2
Development
Total for the Vote 120.339  145.077  277.897 65.2 65.2 65.2 65.2 65.2
500 501-850 Local Governments
81 District, Urban and 22.84 23.44 22.903 22.903 22.903 22903  22.903 22.903

Community Access Roads

Source: Adapted from MTEF for this analysis.

Railways

Additional expenditure towards the development of
the rail network that can increase factor productivity

and health services. A railways project is from NOP Il

and aggregate output and improve access ta education

Table 27 - A13 - Railway infrastructure cost assumptions

Projects  17/18 18/19 19/20 20/21

Total 0.000 0.000 0.000 0.000

cl/ee
604.268

Draft 3 Table 3.4.

ce/e3
1208.537

23/24
1430.040

24/25
1390.004

Source: Adapted from MTEF far this analysis.




Water and sanitation (Was) There is an Integrated Water Management Project

Safely managed water identified within MTEF without indication of whether it

Additional expenditure towards expanding the water is for water sources or sanitation infrastructure, thus,

network to increase population access ta safely man-  this expenditure is divided between safely managed

aged water sources in bath rural and urban areas. water and sanitation expenditure by the expenditure
in2018.

Table 28 - A14 - Safely managed water cost assumptions

Projects 17/18 18/19 19/20 20/21 cl/ee 22/23 23/24 24/25

Total 338.684 720.579 580.791 785.950 1205.236 1058.035 1058.651 639.846
019 Ministry of Water and Environment

071 Rural Water Supply 67.714 70.803 94468 17242 94468 94.468 95.249 95.249
and Sanitation™*

02 Urban Water Supply 182402 540496  368.292 548.8023 986.219 837468 833.944 394504
and Sanitation*

04 Water Resources 12.927 40.313 36.134 36.134 36.134 36.134 36.915 36.915
Management*

49 Policy, Planning and  16.508 22.537 23468 25465 28479 27.805 27551 44.357
Suppaort Services**

122 Kampala Capital City Authority

08 Sanitation and 0.004 0.088 12.691 12.449 13.601 14.982 16.641 18.630
Environmental
Services*

500 501-850 Local Governments

81Rural Water Supply ~ 48.152 45.366 43784 43.784 44,384 44,837 45619 47300
and Sanitation*

82 Urban Water Supply  0.977 0.977 1.953 1.953 1953 2.344 2.735 c.891
and Sanitation*

* Split between Water Supply and Sanitation
** Split between Water Supply, Sanitation, Climate Adaptation, Reforestation and Land Protection
Source: Adapted from MTEF and author estimates for this analysis.
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Sanitation

Additional expenditure towards expanding population
access to proper sanitation (e.g. latrines) in rural and
urban areas. There is “Integrated water management
project” identified within MTEF without indication of

Table 29 - A15 - Sanitation infrastructure cost assumptions

Projects 1718 18/19 19/20

Total 338.684 720.579 580.791

019 Ministry of Water and Enviranment

whether it is for water sources or sanitation infrastruc-
ture. Thus, this expenditure is divided between safely
managed water and sanitation expenditure by the
expenditure in 2078.

20/21 cl/ee c2/23 23/24 24/25
785.950 1205.236 1058.035 1058.651 639.846

01 Rural Water Sup-  18.955 19.819 26443  32.818 26.443 26.443 26.662 26.662
ply and Sanitation*

02 Urban Water Sup-  53.857 151284  103.091 153.654  276.061 234422 233436 10429
ply and Sanitation*

04 Water Resources  3.619 1.284 10.114 10.114 10.114 10.114 10.333 10.333
Management*

49 Policy, Plan- 4,621 6.309 6.569 71e8 7972 7783 7712 12.416
ning and Support

Services**

122 Kampala Capital City Authority

08 Sanitation and 0.001 0.025 3.553 3.485 3.807 4194 4,658 5.215
Enviranmental

Services*

500 501-850 Local Governments

81 Rural Water Sup-  13.478 12.699  12.256 12.256 12.424 12.551 12.769 13.240
ply and Sanitation*

82 Urban Water Sup-  0.273 0.273 0.547 0.547 0.547 0.656 0.765 0.809

ply and Sanitation*

* Split between Water Supply and Sanitation

** Split between Water Supply, Sanitation, Climate Adaptation, Reforestation and Land Protection
Source: Adapted from MTEF author estimates for this analysis.




Health (HLt) of the population whaose externalities reach factor
Additianal expenditure an health spending increases praductivity (output and GOP), educational attainment,

the supply of health services. These, when adjusted contraceptive prevalence and mortality to name s -
with the demand far services (affected by education, few. Health is thus a key element in the demographic

infrastructure, income, etc.) improve the health status 5{;&?&;2;5 wellas one of the indices of populstion

Table 30 - A16 - Health cost assumptions

Projects 17/18 18/19 19/20 20/21 2l/ee 22/e3  23/24 24/25

Total 1154.443 1716.825 2589.487 1550.412 1664.015 1721.098 1892.204 2097.691
014 Ministry of Health

01 Health 0.57 0.65 0.691 0422 05 0.5 8 e
Governance and

Regulation

02 Health 42.029 70.834 273.73 126.779 54.326 19.531 31.5 c7
infrastructure and

equipment

03 Health Research 1.061 1.04 0.788 0.788 0.7 0.75 9 5
04 Clinical and 44,329

public health

05 Pharmaceutical 192.726 432149  830.376 21.079 99.708 44,708 30.787 30.708
and other Supplies

06 Public Health 0 14.824 33.655 5.1 25 35 40 50
Services

08 Clinical Health 0 43.456 4779 47415 20 25 20 30
Services

49 Policy, Planning 17.901 19.953 22.431 28.415 4214 42.235 43.859 57107
and Support
Services

107 Uganda AIDS Commission

51 HIV/AIDS Services 7.085 6.806 8722 8.722 10.201 1.975 14,105 16.661
Coordination

114 Uganda Cancer Institute

DYNAMIC ANALYSIS OF SUSTAINABLE DEVELOPMENT GOALS

57 Cancer Services 22489 47356 91.258 33.97 36.955 40.537 44,835 49.993
115 Uganda Heart Institute
58 Heart Services 11.085 12.68 24.707 24.707 27799 31.509 35.961 41.303

116 National Medical Stores

59 Pharmaceutical 283964  296.702 396.172 396.172  473.009 565.214 675.859  808.633
and Medical

Supplies
122 Kampala Capital City Authority
07 Community 16.567 18.808 13.786 13.786 14.67 15.729 17.001 18.527

Health Management
134 Health Service Commission

52 Human Resource 5.159 6.261 6.867 6.867 776 8.831 10.116 11.658
Management for
Health
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Projects 17/18 18/19 19/20

Total 1154.443 1716.825 2589.487
151 Uganda Blood Transfusion Service (UBTS)

20/21
1550.412

2l/ee
1664.015

22/e3
1721.098

23/24
1892.204

24/25
2097.691

53 Safe Blood 12.723 19.135 17942
Provision

17842

20.389

23.325

26.849

31.077

161 Mulago Hospital Complex

54 National Referral 63.608 58.599 69.156
Hospital Services

69.156

74.94¢2

81.885

80.217

100.215

162 Butabika Hospital

55 Provision of 10.94 12.697 21.58
Specialised Mental
Health Services

21.58

23.095

24.912

27093

29.71

163 Arua Referral Hospital

56 Regional 5.857 8.729 9.e2
Referral Hospital
Services

9.22

9.2e

9.22

9.2e

9.22

164 Fort Portal Referral Hospital

56 Regional 5492 7547 9.935
Referral Hospital
Services

9.935

9835

9.935

9835

9.935

165 Gulu Referral Hospital

56 Regional 6.14 8.33 9.431
Referral Hospital
Services

9.431

9.431

9.431

9.431

9.431

166 Hoima Referral Hospital

56 Regional 5.28¢2 7753 9.185
Referral Hospital
Services

9.185

9.185

9.185

9.185

9.185

167 Jinja Referral Hospital

56 Regional 7326 9.575 12117
Referral Hospital
Services

1217/

12117

1217/

12117

1217/

168 Kabale Referral Hospital

56 Regional 5.255 7138 8.479
Referral Hospital
Services

8.479

8.479

8.479

8.479

8.479

169 Masaka Referral Hospital

56 Regional 6.065 798 9.184
Referral Hospital
Services

9.184

9.184

9.184

9.184

9.184

170 Mbale Referral Hospital

56 Regional 9.742 10.53¢2 14.007
Referral Hospital
Services

14.007

14.007

14.007

14.007

14.007

171 Soroti Referral Hospital




Projects 17/18 18/19 19/20

Total 1154.443  1716.825 2589.487

56 Regional 5322 8.051 8.435
Referral Hospital
Services

20/21 cl/ee 22/e3 23/24 24/25
1550.412 1664.015 1721.098 1892.204 2097.691
8.435 8.435 8.435 8.435 8.435

177 Kiruddu Referral Hospital

56 Regional 0 12.015
Referral Hospital
Services

12.015 12.015 9.015 9.015 9.015

178 Kawempe Referral Hospital

56 Regional 0 8.898
Referral Hospital
Services

8.898 8.898 8.898 8.898 8.898

179 Entebbe Regional Referral Hospital

56 Regional 0 3.309
Referral Hospitals
Services

376 376 376 376 376

180 Mulago Specialized Women and Neonatal Hospital

60 Mulago 0 9.396
Specialized Women

and Neonatal

Hospital Services

9.396 2.618 7618 7618 7618

304 Uganda Virus Research Institute (UVRI)

03 Virus Research 2.97 6.238 9.069

9.069 10.119 11.378 12.89 14.703

Total for the Vote 2.97 6.238 9.069

9.069 10.119 11.378 12.89 14.703

500 501-850 Local Governments

81Primary 336.299 535.424 552.21
Healthcare

549324 560472  573.849 588902 609166

Source: Adapted from MTEF for this analysis.

Family Planning

Additional spending an family planning increases the
effectiveness of contraception and brings the actual
fertility rate closer to the desired number of children
per woman. In addition to playing an important role in
the demaographic transition, family planning is also an

Table 31- A17 - Family planning cost assumptions

Projects 17/18 18/19 19/20 20/21

Total 83.030 118.400  91.110 85.380
Source: Adapted from MTEF for this analysis.

indirect tool that strengthens the position of women.

This is the budget allocated to Uganda Reproductive,

Maternal, and Child Health Improvement from the an-
nex of the National Yearly Budget Framework (19/20),
and this amount is deducted from health.

cl/ee ce/e3 23/e4  24/25
0.000 0.000 0.000 0.000

DYNAMIC ANALYSIS OF SUSTAINABLE DEVELOPMENT GOALS
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Education (Edu) tion is a goad that is strongly complementary with other
This can be an increase in the volume of expenditure on elements such as Eapital, infrastrutture, health etc,, the
public education or a change in its distribution between ~ minimum threshald of which is necessary for the great-

the different levels (primary, secondary, tertiary). est return on investment for education. Treatment of
Since education has important effects on several areas Education in the model is as a whale, and relative real-
(health, fertility, productivity and GDP among others), lacations between different expenditure categories (i.e.
it often deploys its effects only with a delay of several primary, secondary and tertiary) are calculated based
years. Despite its indisputably positive results, educa- on the categorization of each budget line item.

Table 32 - A18 - Education cost assumptions

Projects 17/18 18/19 19/20 20/21 cl/ee 22/23 23/24 24/25

Total 2304.98 2723.97 3388.22 327705 3479.35 3760.74 3953.89 4103.23
013 Ministry of Education and Sports

Primary 01 Pre-Primary and 101494  M24el 84219 27706 39.819 44182 49417 557
Primary Education

Secondary 02 Secondary 11.501 4,339 11.568 57.704 129.853 241134 197993 16.049
Education

Tertiary ~ 04 Higher Education 126421 17559 81.405 70.848  86.052 86125 101453 119.845
Tertiary 05 Skills Development  103.861 125994  330.283 246.279 195515 164.247 143914 166176

Edu-All 06 Quality and 18.679 24126 41.34 34435 27.754 31.005 34906 39587
Standards

Edu-All 07 Physical Education  26.113 31.292 33.201 33.201 38.62 45122 52925 62.289
and Sports

Edu-All 10 Special Needs 3184 3.0M 2.63¢2 2.63¢2 2.794 2.987 3.2¢2 3499
Education

Edu-All 11 Guidance and 073 0.886 1.075 1.075 1.265 1492 1.765 2.093

Counselling

Edu-All 49 Policy, Planning 39.184 41.854 62.74 62.74 73237 85833 100.949 119.087
and Support Services

111 Busitema University

Tertiary 13 Support Services 0 14.917 15209 1475 16.097 17444 20153
Programme

Tertiary 14 Delivery of Tertiary 0 22052 2176 24726 27735 31346 35678
Education Programme

Tertiary 51 Delivery of Tertiary  29.875 31416 0 0 0 0 0 0
Education and
Research

122 Kampala Capital City Autharity

Edu- 08 Education and 34875 40934 44974 44974 46753 48.888 5145 54.5¢24

PriSec Sacial Services

127 Muni University

Tertiary 13 Support Services 0 12102 113 11302 1703 1193 13.002
Programme

Tertiary 14 Delivery of Tertiary 0 5.188 6.177 6.764 7.295 8.187 8.457
Education Programme

Tertiary 51 Delivery of Tertiary 12,161 15.737 0 0 0 0 0 0

Education and
Research




Projects 1718 18/19 19/20 20/21 21/22  22/23 23/24  24/25

Total 2304.98 2723.97 3388.22 3277.05 3479.35 3760.74 3953.89 4103.23
128 Uganda National Examinations Board
Edu- 09 National 31775 54.73 123279 123279 142463 165484 193109 c26.258
PriSec Examinations

Assessment and
Certification

132 Education Service Commission

52 Education 6.415 8.377 9.419 9.419 10702 12.24 14.087 16303
Personnel Policy and
Management

136 Makerere University

Tertiary 13 Support Services 0 °86.61 284656 28475 28661  349.078 458778

Programme A
Tertiary 14 Delivery of Tertiary 0 °29.503 31458 58127 88382 64453 O

Education Programme
Tertiary 51 Delivery of Tertiary ~ 164.27 196552 O 0 0 0 0 0

Education

137 Mbarara University

Tertiary 13 Support Services 0 16.606 16546 17784  19.27 21053 2319
Programme

Tertiary 14 Delivery of Tertiary 0 30522 30582 31687 33012 34602 3650
Education Programme

Tertiary ~ 51Delivery of Tertiary ~ 31.712 37018 0 0 0 0 0 0
Education

138 Makerere University Business School

Tertiary 13 Support Services 0 75148 74843 78511 84303 8936 9175
Programme

Tertiary 14 Delivery of Tertiary 0 1.543 1.848 3007 3007 4901 10.851
Education Programme

Tertiary 51 Delivery of Tertiary ~ 28.291 34.84 0 0 0 0 0 0
Education

139 Kyambogo University

DYNAMIC ANALYSIS OF SUSTAINABLE DEVELOPMENT GOALS

Tertiary 13 Support Services 0 79.615 80492 8461 95801 109.23  125.344
Programme

Tertiary 14 Delivery of Tertiary 0 52.693 51815 62739 69598 778029 87705
Education Programme

Tertiary 51 Delivery of Tertiary ~ 46.766 55.838 0 0 0 0 0 0
Education

140 Uganda Management Institute

Tertiary 13 Support Services 0 29.095 28321 30245 31678 33242 34948
Programme

Tertiary 14 Delivery of Tertiary 0 4.2 4.974 6643 9524 13135 17638
Education Programme

Tertiary 51 Delivery of Tertiary ~ 6.381 7277 0 0 0 0 0 0
Education

149 Gulu University

Tertiary 13 Support Services 0 24784 21044 24784 24784 24784 4784

Programme
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Projects 17/18 18/19 19/20 20/21 21/2e 22/23 23/24 24/25
Total 2304.98 2723.97 3388.22 3277.05 3479.35 3760.74 3953.89 4103.23

Tertiary 14 Delivery of Tertiary 0 23667 27408 26385 29647 3356 38.257
Education Programme

Tertiary 51 Delivery of Tertiary ~ 28.415 36.944 0 0 0 0 0 0
Education and
Research

301 Lira University

Tertiary 13 Support Services 0 12601 12601 12901 135 14035 14488
Programme

Tertiary 14 Delivery of Tertiary 0 6.298 £6.298 7.079 7777 8.8 10.214
Education Programme

Tertiary 51 Delivery of Tertiary ~ 9.579 14107 0 0 0 0 0 0
Education

303 National Curriculum Development Centre

Edu-All 12 Curriculum and 7333 6.658 14267 14267 1562 17242 1919 21527
Instructional Materials
Development,
Orientation and
Research

307 Kabale University

Tertiary 13 Support Services 0 31533 31533 32543 32843 33973 35243
Programme

Tertiary 14 Delivery of Tertiary 0 0.818 0.818 1.37 2.944 4062 549
Education Programme

Tertiary 51 Delivery of Tertiary 14416 19.893 0 0 0 0 0 0
Education

308 Soroti University

Tertiary 13 Support Services 0 13322 13322 13985 14781 15736  16.881
Programme

Tertiary 14 Delivery of Tertiary 0 446 4,46 4668 4919 5.219 5.579
Education Programme

Tertiary 51 Delivery of Tertiary  10.372 15.262 0 0 0 0 0 0
Education

500 501-850 Local Governments

Primary  81Pre-Primary and 129939 113403 1100.86 1100.86 1700.86 1100.86 1100.86 1100.86
Primary Education

Secondary 82 Secondary 98.952 415005 571299 571968 631585 703124 788972 891989
Education

Tertiary 83 Skills Development  19.25 88212  100.042 100.042 100.042 100.042 100.042 100.042

Edu-All 84 Education 0 7763 7.763 7.763 7763 7.763 7763
Inspection and
Monitoring

Source: Adapted from MTEF and author estimates for this analysis.




Environment (Env)
Reforestation

Additional spending on reforesting land, increasing
forest areas. This is one of the elements determining

Table 33 - A19 - Reforestation cost assumptions

Projects 17/18 18/19 19/20

Total 74.319 116.112 133.754

019 Ministry of Water and Environment

biadiversity indices.

c0/e1 cl/ee ce/e3 23/24 24/25
133.254 133.754 [EENEL 133.754 133.754

05 Natural Resources 74.319 1ene 133.754

Management

133.254 133754 133.754 133.754 133.754

Source: Adapted from MTEF for this analysis.

Terrestrial protection

Additional expenditure an land protection, mainly
wooded land but also wetlands. Among other things,

Table 34 - A20 - Terrestrial protection cost assumptions

Projects 17/18 18/19

Total 22.287 30.588
019 Ministry of Water and Enviranment

this protection limits the development of agricultural
land at the expense of forests and wetlands.

19/20 23/24 24/25
61.840 92.082 11.024

49 Policy, Planning and Support 1.086 0.957
Services

2499 1987 1.64e 101 2.396 7697

150 National Environment Management Autharity

5TEnvironmental Management 10.982 14151 26.052 ©26.052 2972 34121 39403 45741
157 National Farestry Autharity
52 Forestry Management 9.824 15085 32489 32489 36529 41366 47169 54133

Source: Adapted from MTEF for this analysis.

|
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Marine protection

Additional expenditure on protecting waters, to in-
crease sustainable fisheries. No expenditure categaories
found in the National Budget Framework.

Table 35 - A21 - Climate Adaptation cost assumptions

Projects 17/18 18/19 19/20

Total 85.864 111.288  153.844
019 Ministry of Water and Environment

Climate adaptation

Additional expenditure towards mitigating the nega-
tive ecanomic effects of climate change (e.g. funds for
farmers, preventative measures).

20/e1 2l/ee 22/e3 23/e4  24/e5
150.503 152.255 157416  160.157 169.521

03 Water for Production 57481 86.443 120.204

18.204 120.204 120.204 121432 121432

06 Weather, Climate 1.81 0.639 0.66
and Climate Change

0.66 0.66 4.046 4046 4046

49 Policy, Planning and  4.185 3481 6.217
Support Services

4.876 3.598 4137 4.168 1752

30¢ Uganda National Metearological Authority

53 National Meteoro- 22388 20.725 26.763
logical Services

26763 27793 29.029 3051  32.291

Source: Adapted from MTEF far this analysis.




Appendix 4: Results of simulation on NDP Ill Targets

There are two scenarios simulated to analyse the ef-
fectiveness of NDP Ill on achieving NDP Il targets. The
indicators for which there was a camparison within the
model are in the tables below.

The 2020 values represent the predicted starting
value (pre-NDP II), while the 2025 values represent
the predicted value at the end of 2025 with NDP [l
compared with base (without NDP 1l1). Note that the
value for 2020 is the same in bath the base and NDP
I, as this is before NDP Il begins. Additionally, the
percentage progress towards the goal using NOP IIl for
those that have a target available is shown Note that
some targets are reached better than others, and a
brief interpretation of each result and trend is offered
to share insight into how these came into being with
the model in mind. Because of the way in which the
model is developed, some indicatar results may differ

than with using another set of assumptions. This is
noted where relevant, with more detailed explanation
in limitations section (Appendix 2).

The results are presented in six tables below, one for
the goal identified in NDP Il and five for each of the ob-
jectives. Some indicatars are not available in the model
as either data was unavailable, or it is not within the
scope of the current model. Others, such as paved

road density, and income per capita is measured in
different ways in the model and the results presented
are anchored to the most recent available data and

the results presented are percentage growth. Paved
road density in the model captures all roads, nat just
national roads, while income per capita reflects pre-
rebased GOP numbers (see Appendix 2 for a descrip-
tion of both).

|
(8]

Table 36 - A22 - NDP Ill target achievement and trend, indicators related to NDP Il goal

2020 Base 2025 Base 2025 NDP 11l % to Target 2025 Target
Goal: Increased household incomes and improved Quality of Life
1 GDP Income per 933.33 1323.40 1372.99 120% 1301

Capita (nominal USD)

This indicator represents the average income per capita. It changes mainly according to
production, taxes and population growth. Given the overall positive trend of GDP growth,
income per capita exceeds the target in both base and NDP Il scenarios. Note that the
income per capita reparted here is using the rebased GOP.

2 Poverty Rates (%) 24.5% 21.4% 20.7% 42% 15.5%

In the model, this rate is the proportion of the population above the national poverty
line. The national poverty line has been calibrated to data on employment and Gini coef-
ficients, with assumptions made on income distribution and workload. Many factors can
influence the incidence rate, including household incomes, taxes, income distribution and
overall production. In both the base and NDP Il scenarios, this shows a declining trend as
economic factors improve.

3 Gini Coefficient 0.45M 04517 04525 -2% 0.39

The Gini coefficient is a measure used to indicate relative income distribution within a
society. From a scale of O to 1, Tindicates the case where higher values indicate more
unequal income distribution. Note that, in line with the definition, this only takes into
account overall distribution but not the actual income.

5 Population Growth 3.0% 2.9% 2.9% 20% 2.5%
Rate (% per year)

\
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/

\

This rate represents the percentage increase in the total population over one year. The
annual population growth rate decreases from 2.34% (2018) to 1.83% in 2035. Itis
influenced by fertility and martality rates. Though significant progress is made towards
the target, the overall growth is not targeted enough ta bring 15.5% out of poverty.

’

Source: i50G-Uganda analysis results.
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Table 37 - A23 - NDP Il target achievement and trend, indicators related to NDP Il Objective 1

No. Target 2020 Base 2025Base 2025 NDP Il % to Target 2025 Target
Objective 1: Enhance value addition in Key Growth Opportunities
6  Real GOP Growth rate (% 5.7% 5.2% 5.0% -54% 7.0%
per year)
This indicator represents the annual change in gross domestic product (market
//*\ prices). It takes into account the output of three production areas (primary,

secondary and tertiary). Due to the predicted collapse around 2025 of forest-
ry, the final value here is lower than what the trends would indicate. A further
explanation of this is contained below in the agricultural growth rate section.

7 Industrial Growth Rate 5.7% 71% 77% 83% 8.1%
(% per year)

The growth of the industrial production is driven by investment into industry,

/\_/ total factor productivity and the availability of a qualified labour force. The
combination of industrial investment augmented by existing and improved
socioeconomic conditions in NDOP Il helps significantly to reach this goal, and
the goal is 83% reached as compared with 2020.

8  Industrial Proportion of ~ 16.2% 17.4% 17.8% 18% 25%
GDP (%)
This indicator represents the proportion of industry in averall production.
/ Though it shows a growing trend, it is not enough to meet the target. Consid-
ering that this is a dynamic madel, relative to other production areas, it is still
growing mare quickly.
12 Agricultural Growth Rate  1.2% -5.8% -12.1% -229% 7%
(% per year)
The agricultural growth rate is anticipated to collapse around 2025 due to the
\/j predicted decline of the forestry around this time. By analysing the trend, and
the simulation to 2030, the agricultural growth rate will rebound and continue

to be positive after this decline. See the forest cover target for more details.

Source: iS0G-Uganda analysis results.

Table 38 - A24 - NDP IIl target achievement and trend, indicators related to NDP Il Objective 2

2020 Base 2025 Base 2025 NDP Il % to Target 2025 Target

Objective 2: Strengthen private sector capacity to drive growth and create jobs

15 Savings as a propor-  20.8% 22.6% 23.3% 18% 35%
tion of GDP (%)

Savings is calculated as a sum of investments and the current account balance. The

/ initial dip is caused by a surge in domestic financing that shocks the system and leads to
lower private investment. Later, however, the private investments are actually stimulated
thanks to NDP IIl, due to a later reduction of domestic financing, and increased capital
and financial account. Finally, the overall increase in public investment also increases as
a direct result of NDP Ill. Even with the initial dip, the overall performance is an improve-
ment, and will lead to exponential benefits beyond 2025.




2020 Base 2025Base 2025 NDP Il % to Target 2025 Target

16 Exports as a propor-  18.7% 19.7% 20.0% 100% 20%
tion of GOP (%)
The change in export share reaches the target set thanks ta a small increase. Export is af-
/ fected by taxes on international trade and total factor productivity. Taxes on international
trade remain unchanged. The increase is the effect of increased factor productivity, which
increases due ta the growth in capital.

Source: i5S0G-Uganda analysis results.
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Table 39 - A25 - NDP Ill target achievement and trend, indicators related to NDP Il Objective 3

No. Target 2020 Base 2025Base 2025NDP Il % to Target 2025 Target
Objective 3: Consolidate and increase stack and quality of productive infrastructure
18 Electricity genera-  2.994 3.062 3.062 13% 3.500

tion (BW)

Pawer generation capacity is measured per billion kilowatt-hours of electricity pro-

/ duced each year. It combines the capacity of all fossil fuel sources (oil, gas, coal),
biomass, and renewable sources including centralized and decentralized genera-
tion and. The total capacity depends on the expected demand for electricity.

19 Access to Electricity 23.5% 26.2% 26.2% 7% 60%
(% of households)

The rate of access ta electrical energy represents the proportion of the population
/ with access ta electricity. In the model, this indicator is determined by the coverage

of electricity from decentralized and centralized sources, household income, edu-

cation and urbanization. Note that the model does not directly capture distribution

infrastructure, but given these other factors, the model does not anticipate it will
meet this target.

20 Paved Road Den- 21.0% 21.8% 28.9%
sity (%)

DYNAMIC ANALYSIS OF SUSTAINABLE DEVELOPMENT GOALS

The propartion of paved road netwark is defined by the ratio of kilometres of

/ paved road ta the total network (paved and unpaved). This is trending upwards

given that the relative propartion of paved roads being built is predicted to be
higher than unpaved roads.

Source: iSDG-Uganda analysis results.
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Table 40 - A26 - NDP Il target achievement and trend, indicators related to NDP Ill Objective 4

No. 2020 Base 2025Base 2025NDP Il % to Target 2025 Target
Objective 4: Increase productivity and wellbeing of population
22 Proportion of Households  63.7% 44.9% 45.7% 207% 55%

Dependent on Subsistence
Agriculture (%)

Note firstly that this factor is not calibrated in the model due to the lack of

\ historical data but is used however to estimate prevalence of undernourish-
ment. It is dependent on shifts in migration to urban areas and the accessi-

bility to forests. These factors show a downward trend in the future

23 Life Expectancy (years) 61.02 62.97 63.21

This indicator quantifies mortality conditions by showing the estimated life
span of a newborn. Health expenditure, food, average years of schooling,
household income, pollution, fertility, access to electricity, access ta water,
climate and the number of vehicles can affect life expectancy.

\

2/  Forest Cover (9% of total 7.5% 3.1% 3.3% -40% 18%
land)

Farest cover continues a decline despite investment into reforestation and
land protection. Given histarical data, land protection efforts, though they
may increase, are not fully effective. Additionally, reforestation spending,
as indicated by budget documents and estimates of costs of reforestatian,
are not enough ta reverse the trend of declining forest cover given forestry
activities and the informal use of forests as biofuel.

/

©8  Average Years of Schooling  6.08 6.66 6.69 12% 1l
(year)

Average years of schooling increase, though results are typically hard to see
over relatively short time horizons as average years of schooling take into
account the entire adult population. Therefare, even if educational attain-
ment is higher for youth, adults, who may not be as well educated, are still
counted in this measure.

\

Infant Martality Rate (per
29 1000 births) 70.36 6346 62.03

The infant mortality rate expressed per 1,000 births is defined by the death
of children under the age of 1. Like other mortality rates, it is an indicator of
the effectiveness of health programmes.

/

Maternal Mortality Rate
30 (per100,000) 361.85 330.56 326.15 57% 299

Death of 3 woman while pregnant or within 42 days of termination of
pregnancy, irrespective of the duration and site of the pregnancy, from any
cause related to or aggravated by the pregnancy or its management but
not from accidental or incidental causes. Like other mortality rates, it is an
indicator of the effectiveness of health programmes.

/




No. 2020 Base 2025Base 2025NDP Il % to Target 2025 Target

Under Five Mortality Rate
31 (per1000) 89.24 79.83 77.84 31% 52

This is the probability of dying between birth and 5 years of age, expressed
per 1,000 live births. Like other mortality rates, it is an indicatar of the ef-
fectiveness of health programmes.

/

32 Total Fertility Rate 5.16 4.86 4.78 50% 4.4

The total fertility rate combines health and economic factors that affect
average fertility rates and the effectiveness of contraception. Given this, a
future decline is expected.

\

36 Prevalence of Stunting 34.2% 33.6% 33.1% 8% 20%
Proportion of children under five years of age whose height for age is at
least two standard deviations below WHO growth standards. This is affected

\ by food production per capita, for those reliant on subsistence agriculture,
and incomes.

Source: iSDG-Uganda analysis results.

Table 41- A27 - NDP Il target achievement and trend, indicators related to NDP Il Objective 5

No. Target 2020 Base 2025Base 2025NDP Il % to Target 2025 Target
Objective 5: Strengthen the role of the state in development
38 Bomestic revenueasa  14.6% 14.7% 15.4% 195% 15.01%
share of GOP
The various tax components that go into domestic revenue are calculated
/ as a share of GOP. Additional changes in revenue result from the assumed

changes in tax revenue from NDP IIl. The initial dip is caused by the fact that
the growth of GDP outpaces the growth of taxes on income and profits during
that periad.

Source: iSDG-Uganda analysis results.
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