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Uganda and other countries in Eastern Africa are on the cusp of developing many oil and gas 
resources, and there is reason for local content to be included in the discussion. As part of a 
larger research effort at KAPSARC – which includes determining the local capacity for goods and 

services, economic impacts and policy implications – estimating the actual costs for development are a key 
input. Drawing on government and public domain information, this paper makes a detailed assessment of 
the cost, schedule and production estimates resulting from investment in Ugandan upstream oil projects.

Ugandan upstream oil and gas development is focused on three major projects on the shores of Lake 
Albert with Tullow Oil, Total and China National Offshore Oil Corporation (CNOOC) as partners. These 
projects are somewhat challenging due to their remoteness, complex geology and very waxy crude that 
is difficult to transport to market.

Combined, these projects will cost approximately $18.46 billion, or $17.50/barrel:

• CAPEX   $8.640 billion

• OPEX   $9.088 billion

• Decommissioning  $0.731 billion 

The opportunities for local participation are spread across many different sectors, broadly:

• Energy and Mining   $4.275 billion 

• Services   $2.741 billion 

• Manufacturing  $2.676 billion 

• Construction   $2.513 billion 

• Utilities   $2.201 billion 

• Insurance   $1.780 billion 

• Transport and Storage $0.463 billion 

 

Key Points
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Uganda’s Albertine Graben is jointly developed by 
CNOOC, UK-headquartered independent Tullow Oil 
and France’s Total. Included in this development are 
three upstream areas called Kingfisher, Kaiso-Tonya 
and Buliisa, plus a refinery in Hoima and an export 
pipeline to the coast, through Tanzania to the port 
of Tanga. Our detailed analysis concludes that the 
upstream developments will cost more than $8.6 
billion in CAPEX and $9 billion in OPEX to produce 
roughly 1 billion barrels (bbls) of recoverable 
reserves. This translates to an upstream production 
cost of approximately $17.5/bbl at the wellhead 
(Figure 1).

The waxy nature of the Albertine crude suggests 
that it will not achieve the full market price per barrel, 
but will be discounted to reflect the costs implicit 
in its high wax content, need for upgrading and 
transportation to market. One way of accounting 
for these costs would be to factor them into the 
effective cost per barrel of oil produced so this could 
be compared to a recognized benchmark price, but 
that falls outside the scope of the initial phase of our 
analysis.

The models used in this report are based on 
discussions with members of the Ugandan 
government. These include production curves, field 
development plans and other data as available.  
This information was collected and run through 
the IHS Markit cost estimation tool QUE$TOR and 
results compared with published estimates for the 
overall projects. The margin of error achieved was 
within 12 percent for CAPEX (capital expenditure) 
and -7 percent for OPEX (operational expenditure), 
which is acceptable for this analysis. The greater 
granularity of our estimates enables insights as to 
potential local content value to be developed when 
taken together with surveys of Ugandan companies 
and their technical capacities.

In 2006, President Museveni announced that 
Uganda had discovered commercially viable 
quantities of oil in the Albertine Graben. The 

recoverable reserves, while modest by international 
standards, are significant for Uganda and would 
place it among a select group of resource rich 
developing countries in Africa. Developing these 
reserves will generate significant foreign direct 
investment in the country and bring windfall 
revenues to the national treasury.  

Just 10 years after announcing these discoveries, 
Uganda is at the point of producing its first oil. The 
country has prepared for this day and is widely 
regarded as one of the best prepared of Africa’s 
‘new producers.’ The exploration and evaluation 
phases in the Albertine basin area are largely 
complete, with development slated to begin in 2016 
or 2017. For Ugandan officials and policymakers, the 
management of a new hydrocarbon sector is about 
to begin, with all the complexity and challenges that 
it entails.

Like all new hydrocarbon producing countries, 
officials and policymakers face a steep learning 
curve to understand the dynamics of an oil sector, 
the economics of resource revenues and the 
impacts of policy decisions on the macro economy 
and on communities. 

As part of KAPSARC’s Dynamics of Natural 
Resource Development in Eastern Africa project, 
we are producing a series of papers that present an 
integrated analysis of Uganda’s oil sector. We are 
working closely with officials from the Ministry of 
Energy and Mineral Development (MEMD), Ministry 
of Finance, Planning and Economic Development 
(MoFPED) and Economic Policy Research Center 
(EPRC) to produce these analyses and to foster 
knowledge dissemination with the wider world.  

Summary
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Figure 1. Ugandan oil production and expenditures.

Source: KAPSARC and IHS Markit QUE$TOR.
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The results of the model were used for estimating 
both the total macro impact on the Ugandan 
economy and the opportunities for local content. 
The CAPEX and OPEX outputs were run against 
several industrial categories – steel production, 

Table 1. Ugandan upstream CAPEX by broad category, $MM USD (not including project costs).

Source: KAPSARC and IHS Markit QUE$TOR.

Cost  
center

Totals Equipment Materials Prefabrication Construction Design Project 
management

Insurance & 
certification

Contin- 
gency

Drilling  2,503  341  527  -    912  19  27  73  602 

Wellpads  1,350  32  169  4  733  31  29  40  312 

Facilities  3,491  520  152  34  1,683  119  74  103  806 

Pipelines  621  17  148  -    235  26  34  18  143 

Infrastructure  191  -    124  -    -    7  10  6  44 

CAPEX 
TOTALS

 8,156  909  1,121  37  3,563  202  175  240  1,907 

trades, etc – and results reported. The rough split of 
CAPEX across some broad categories is shown in 
Table 1 for reference, not including some external 
project costs such as front end engineering and 
design (FEED).
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Introduction

This paper presents a formal estimation of 
the capital requirements, schedule and 
production profiles of three upstream oil 

projects in Uganda, as of June 2016. It is our 
expectation that this methodology and the resulting 
estimates will be of use to institutions, analysts and 
researchers in evaluating and assessing Uganda’s 
nascent oil sector. This paper does not cover 
the midstream and downstream portions of the 
Ugandan development strategy. Nor does it take a 
view on the economics or feasibility of the projects 
in light of current low energy prices, as the timelines 
for construction and delivery may well extend 
beyond the current weakness in the oil markets.

Oil discoveries in the Albertine Graben, which lies 
in western Uganda, are currently under evaluation 
and development, with the goal of first oil in 2020. 
The development process will involve an intensive 
investment of both CAPEX and OPEX to bring this 
waxy crude oil to market. The area is split into 
four, comprising Exploration Area 1 (EA1), EA2 
North, EA2 South and EA3A. For the purposes of 
this paper, we have combined areas EA1 and  
EA2 North into one unit called Buliisa because 
they share a central processing facility (CPF). The 
two other areas are called Kaiso-Tonya  
(EA2 South) and Kingfisher (EA3A), as seen 
below in Figure 2.

Figure 2. Oil and gas fields in Uganda.

Source: KAPSARC and IHS Markit. 
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Introduction

The Albertine Graben – or Albertine basin – forms 
part of the East African Rift System that crosses 
various countries in the region. The primary feature 
of this system, as in most lacustrine basins, is the 
high wax content and/or high viscosity in the oil that 
creates some unique challenges for transportation of 
the crude once it is produced. Other main features 
include relatively shallow unconsolidated reservoirs, 
limited windows above bubble point and a low gas/
oil ratio (GOR).

Additional challenges in developing these fields 
include the true greenfield nature – completely 
undeveloped, with no existing energy projects – of 
the area, a complex reservoir system and significant 
deviated drilling required in Kingfisher to reach 
offshore reserves.

This paper is organized into two parts. In the first, 
we present our estimates for the three projects. We 
begin by describing the methodology for creating 
our estimates. Then we discuss the general 

assumptions underlying our estimates for all fields. 
Next, we present each of the upstream projects, 
providing a description of each, the key assumptions 
for each, our CAPEX estimates, our OPEX 
estimates and project specific results.  

The second part of the paper contains the resulting 
estimates. We begin by giving the combined 
results for all projects, detailing total recoverable 
reserves, production profiles, total CAPEX by year, 
total OPEX by year, decommissioning costs and 
total cashflows by year. We conclude by listing the 
estimates for all projects by major cost category 
– equipment, material, construction, design and 
project management, insurance and certification, 
contingency and additional costs – and then at a 
granular level by industrial sector, according to the 
International Standard Industrial Classification code 
in Appendix 1. Reporting our results in this way 
allows interested parties to assess the size of the 
opportunity represented for the local market by the 
increased demand for various goods and services.
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Methodology

Estimating the costs of greenfield projects 
such as these is essentially an exercise 
in modeling a collection of facts and well-

informed assumptions within a framework of 
uncertainty. This uncertainty is shown by the use 
of contingencies and in the stated accuracy of the 
estimate generated. In the concept screening stage 
of development these estimates can vary by as 
much as +100 percent to -50 percent. Estimators 
can also face additional levels of uncertainty 
when dealing with factors such as new frontiers, 
volatile market conditions and flexible/competing 
development plans, as is the case in Uganda.  

At the outset, we sought to achieve the detail and 
accuracy of a Class 3 Estimate (+30 percent to 
-20 percent), as defined by the Association for 
the Advancement of Cost Engineering (AACE) 
for use in budgetary and investment decisions 
for energy projects. The entities involved in these 
developments – i.e., the international oil companies, 
service companies, national oil company and 
government regulators – should be at this level 
or better for their estimates. There is an upper 
limit as to what can be generated as an outside 
evaluator without access to the most granular of 
data available, but we believe our results to be 
reasonable for our analysis of macroeconomic and 
local sourcing topics.

With many factors influencing the outcome of an 
estimate, it is important to establish a rigorous 
methodology that can evaluate the information 
available and the assumptions made, so as to 
generate the best model possible.

Sources and tools
Direct government sources, such as from the 
Petroleum Exploration, Development and Production 
Department (PEDPD) in the Ministry of Energy and 

Mineral Development, were the authoritative and 
preferred sources for our data whenever possible. 
Their participation has been key in building these 
models to a high standard.

Data originating from operators involved in the 
developments, such as company reports and 
officially released research, were consulted where 
available. We were unable to gain the direct 
participation of the operating companies in Uganda 
for this work because of privacy concerns and other 
complicating factors.

When information was not available from other 
sources, we used third-party databases and reports 
such as the IHS Markit EDIN database. This is an 
industry standard source for information on wells, 
fields and other information about the global energy 
industry.

Lastly, the main tool used in this project is the IHS 
Markit QUE$TOR cost estimating software. This 
tool is a standard software application used by the 
upstream industry for generating early estimates 
and is invaluable, mostly as an organizational 
framework to collect all the known information about 
a project. QUE$TOR contains internal databases 
that can fill in for missing data. However, the values 
are of a regional/continental nature – such as ‘Africa’ 
– so are to be used only when no other information 
is available.

The generic sourcing data is listed in the Sources,  
while detailed assumptions and inputs for the 
models are available by contacting the authors 
directly.

Major considerations
In the course of investigating these projects, a few 
key items influenced our modeling and results.  
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Methodology

First, the field development plans (FDPs) and 
estimates cited by our sources were issued starting 
in 2013. This raised concerns since costs are a 
dynamic part of any project and the intervening 
two to three years has seen much change in the 
market. As we need to use current day costs, a 
simple cost escalation was carried out using the 
IHS Markit Upstream Capital Cost Index (UCCI). 
This escalation indicates that prices have fallen by 
24 percent since the original estimates were issued, 
and should impact costs by approximately this order 
of magnitude. For benchmarking purposes, we are 
using this discount value to compare our results 
against official estimates provided by the Ugandan 
government.

The changing environment of the last few years 
may impact the future implementation strategy of 
the developers. Some operators have announced 
plans to reduce CAPEX expenditures through 
design changes. Tullow specifically has targeted 
up to 20 percent cuts in its CAPEX for Uganda, 
to be accomplished in this way (Tullow Oil, 2015). 
This could be a short-term situation, merely 
delaying development, or could have more 
serious implications, including restructuring of 
project ownership percentages or full overhauls of 
development concepts. It is very difficult to make 
judgments about such possibilities on the Ugandan 
projects, as there have been no relevant direct 
comments as of the time of writing. This being so, 
we must assume that the currently stated FDPs are 
still valid for making estimates and that the physical 
layout and development solutions of the projects are 
unchanged.

For our models, we assume that our main tool – 
IHS Markit QUE$TOR Cost Estimation software 
– provides a reasonable default value when no 
other information is available. It also serves as 
an organizational tool to collect information into 

a logical structure for investigation and testing 
against possible design issues. It is fast and easy 
to use, which allows for in-depth examination of the 
results against reality. The limitations of QUE$TOR 
must be noted, in that the built-in cost databases 
treat Africa as one region, with averaged costs 
across the continent. As Uganda is a new entrant 
to the energy sector, it is reasonable to assume 
that, if no other data is available, the QUE$TOR 
default values should be sufficient. Another item to 
note is that estimates are generated as same day 
costs. This means that the costs given in our paper 
include no escalation over the life of the project. 
Escalation of this type is left to the user, and will be 
examined in our macroeconomic model.

Conflicting data is inevitable, so to ensure the best 
results we have put in place a hierarchy to sort and 
select the best sources:

Within a single source, the latest chronological 
entry is preferred.

Between sources, the data should be preferred 
as follows, in most to least order:

• Government sources

• Operator sources

• Third-party sources

• QUE$TOR provided estimates

If there is a more complicated conflict, we would 
contact our local partners for comment.

We rigorously applied this methodology to each 
of the three upstream projects in Uganda. Our 
estimates for these projects appear in the  
following sections.



10Evaluating Uganda's Oil Sector: Estimation of Upstream Projects

Projects

General assumptions

Some assumptions and inputs for the models 
were generic across all projects and are 
presented below. As these projects are 

all in the same area, with the same development 
partners, it is reasonable that they will be facing 
similar issues such as remoteness, geology, 
procurement strategies, local costs and other 
considerations.

Geology and geography
The main product of these developments will be a 
waxy crude, with aspects similar to the oil produced 
in other areas of the East African Rift System, 
such as Kenya. The lack of a technical database in 
QUE$TOR specific to the geology of Uganda has 
required us to follow the example of Kenya as the 
starting point for our investigation. As most major 
field characteristics have been entered manually, 
this is not a major concern.

In addition to this, based on Google Earth images 
and other information, the most appropriate 
terrain type for these projects is jungle as there 
is minimal industrial development in the area and 
heavy vegetation is apparent. Satellite imagery 
was also used to determine the distances and 
locations for pipelines, facilities, wellpads, roads 
and other important information relating to the area 
surrounding the project locations.

Procurement strategy
As discussed with PEDPD, the procurement 
strategy for projects in Uganda currently assumes 
that the service aspects – construction, project 
management, OPEX, etc – are to be provided at 
local/regional rates. Equipment and materials are 
assumed to be sourced from China unless a local 
supplier can fulfill the project’s requirements.  

These assumptions are at the heart of our later 
research as to the local capacity of the market, so 
will be retained until they can be reviewed.

Fluid profiles
Various sources confirm that the oil in this area 
is light, sweet crude with a high wax content and 
little or no indication of hydrogen sulfide (H2S) or 
carbon dioxide (CO2) contamination for most of the 
reservoirs under development. Artificial lift will be 
required after an initial period using progressive 
cavity pumps (PCP) and the initial water cut is 
assumed to be a typical 10 percent. Due to a lack 
of information about the water production profile 
over time, we have designed the model to handle 
the maximum fluid capacity of the CPF. The CPF 
will also need to use chemical dispersants due to 
the high wax levels of the process fluid. Production 
profiles and the number of wells were provided and 
the productivity of the wells was deduced from these 
values.

Project costs
Additional costs including FEED (2-5 percent), 
environmental studies ($10 million), security (3 
percent), and contingency (30 percent) have been 
added in line with previous projects and comments 
from stakeholders. Wherever appropriate, a 3 
percent insurance rate and 1 percent certification 
rate has also been applied.

Drilling
Drilling characteristics – depth, orientation, etc – are 
specific to the individual projects, with the exception 
of the rig hire rate. A stated rig rate of $38,200 per 
day has been confirmed by PEDPD. This single 
metric has a large impact on the final costs due 
to the number of wells overall. The local market 
conditions that create this price point compared to 
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Project

global benchmarks are outside the scope of this 
paper and may be addressed in later updates and 
further research.

Modularization

A strategy of modularization was described during 
interviews and has been installed in the models, 
with approximately 20 percent prefabrication 
selected. This has been applied to wellpads, CPFs 
and other facilities where appropriate.

Gas to power
Gas processing is minimal in these projects, as the 
main focus is on liquids production. The gas is to 
be used for on-site power generation, with excess 
power put into the local grid. With centralized 
generation, power can be distributed to wellpads 
instead of generated at the wellhead.

Pipelines and flowlines
The main consideration for pipelines and flowlines 
is temperature control. The product needs to be 
maintained at above 40⁰C, or the wax content will 
begin to impede flow and possibly even cause a 
blockage. These lines are all to be insulated and 
buried, with direct routing to minimize heat loss. 

Besides this, electric heat tracing and heating 
stations are to be sited along major pipelines. The 
heating stations are fueled by the pipeline content 
(~1 percent of volume used in total) and are spaced 
so no sections are longer than 25 kilometers 
between stations. Pipelines carrying heated water 
for injection are laid alongside the product pipelines 
and benefit from their radiant heat.

Infrastructure
The area in which these projects are being 
constructed is relatively remote and requires the 
building of various roads and airstrips, plus other 
considerations that would normally be present in 
established oil and gas producing regions. Several 
of these infrastructure items have been built in 
recent years as part of the exploration phase, and 
have been omitted following confirmation of their 
existence by directly observable satellite imagery.

Labor
While most labor rates have been left as default 
from the QUE$TOR values for Africa, better 
information was available from the Compass 
Construction Yearbook concerning productivity in 
Uganda. These productivity values were installed to 
achieve a more realistic view of labor costs overall.
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Kingfisher

Project description

The first project we assessed was the 
Kingfisher development in the EA3A block 
to the south of Lake Albert. It is to be the 

primary responsibility of the CNOOC, which is 
the operator of the field, with equal ownership 
stakes held by Tullow Oil and Total. The Kingfisher 
project has one major field, with approximately 
196 million barrels (MMbbl) of recoverable oil. 
The development is based on onshore drilling for 
offshore resources, with 27 production and 13 
injection wells on 5 wellpads, a large CPF designed 
to handle future production expansion, a liquid 

petroleum gas (LPG) truck loading arm, water 
supply from Lake Albert and an export pipeline to 
Hoima. As of June 2016 and according to PEDPD, 
production is slated to begin in 2020, (Figure 3).

Detailed assumptions
In addition to the general assumptions outlined in 
the prior section, the specific requirements for the 
project are shown below.

Reserves and production
The recoverable reserves value (Table 2) is an 
important figure when building a cost estimate, as it 

Figure 3. Kingfisher general configuration.

Source: KAPSARC. 

Table 2.  Kingfisher recoverable reserves estimates.

Source: KAPSARC, IHS Markit and PEDPD.

Exploration area Field/area
Recoverable Reserves (MMbbls)

PEDPD IHS Markit KAPSARC

EA3A Kingfisher 196 196 196

Lake 
Albert

Drilling 
27 prod 
13 inj

Central 
production 

facility

LPG
loading

54 km to 
Hoima

Hoima
terminal

Infrastructure

5 wellpads

Oil
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Kingfisher

will determine the overall size of the development and 
the final cost per barrel; in this case per barrel of oil 
equivalent (BOE). As previously explained, there are 
often multiple sources of data available. Here there is 
broad agreement between them, so we selected 196 
MMbbl of recoverable reserves.

The production profile determines the life span, 
maximum production plateau, ramp-up and decline 
rates for the project overall. This impacts the size 
and type of development overall. The span of the 
projects are set to 25 years to match the license 
period for the operators, with the assumption of 
production maximization (Figure 4).

Drilling
The main feature of the Kingfisher development 
is that, while the reservoirs lie mostly under Lake 
Albert, all drilling operations will be carried out 

from the shore to reduce the cost and complexity 
of operations. This does, however, make for more 
difficult drilling, with deviated sections of wells 
extending far under the lake. The wells have a 
true vertical depth (TVD) of 2,100 meters, with a 
horizontal shift of approximately 6,000 meters, 
based on information found in technical databases 
and by measuring the distances involved with 
satellite imagery.

Facilities
The CPF is designed to handle production from 
the Kingfisher and Kaiso-Tonya fields. In addition 
to production capacity, water injection, manifolding, 
storage capacity and power have been expanded 
to accommodate the Kaiso-Tonya development. 
Oil processing for the plant is designed without the 
usual run-down cooler due to the high temperature 
requirements of transporting the final product.

Figure 4. Kingfisher oil production profile.

Source: PEDPD.
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Kingfisher

Pipelines
The pipeline connecting Kaiso-Tonya and 
the Kingfisher CPF is part of the Kaiso-Tonya 
development, so is not included here. The export 
pipeline to the Hoima refinery is approximately 54 
km long, with two heating stations along its length. 
The heating stations are synthetically modeled by 
including two booster stations and removing some 
unnecessary pumping capabilities. Crossings for 
various rivers/roads are included, based on satellite 
imagery.

LPG loading terminal

LPG loading arms are required and this was 
modeled by adding a terminal and stripping all 
portions not related to LPG truck loading.

Infrastructure
While relatively remote, there is some expectation 
that this project will have minimal need for 
infrastructure beyond a few kilometers of road, 
an additional airstrip and construction/operations 
camps. This is because some facilities were 
installed during the exploration phase, and also 
since there is a population center nearby in Hoima 
(~50 km) for various services.

Results
Overall metrics

The main features of Table 3 are that the CAPEX is 
$7.55/bbl per BOE and wells cost $11.3 million each 
due to the complexity of horizontal drilling. 

Table 3. Kingfisher project metrics.

Source: KAPSARC and IHS Markit QUE$TOR.

Item name Metric name Metric value Metric units Metric description

Project Total project CAPEX/BOE 
of recoverable reserves

7.55 $/BOE Total project CAPEX 
(including project costs)/ 
BOE recoverable reserves 
(based on field level 
inputs)

Components

Onshore drilling Cost/well 11,300,000 $/well Total cost/total number of 
wells

Wellpad groups Cost/BOE/day 
hydrocarbon throughput

1,580 $/BOE/day Total cost/total design 
oil and gas throughput in 
BOE/day

Central 
production 
facility

Cost/tonne 169,000 $/te Total cost/total dry weight

Onshore 
pipelines

Total onshore pipeline 
cost/kilometre length.inch 
diameter

184,000 $/km.in Total cost of all onshore 
pipeline components/ 
sum of the length times 
diameter for all onshore 
pipeline components
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Kingfisher

CAPEX
By unit

Table 4 outlines the cost per unit of the 
development. The plant is divided into the 
physically separable portions such as drilling, 
wellpads, pipelines, CPF, infrastructure and others. 
Contingency and project costs are added to the 
subtotal as outlined earlier.

By category
The same units shown in Table 4 comprise several 
categories of cost. These categories include: 
equipment (engineered items), materials (raw 
materials such as steel and concrete), prefabrication 
(tanks and other items built off-site), construction 
(labor and tools used), design (engineering work), 
project management (oversight and supervision), 
insurance and certification (cover against delays/
accidents etc., and inspection), and contingency 
(additional funds to cover cost overruns).

These categories are useful in determining the 
source of costs within any particular unit of a 
project. In Table 5, it can be seen that a simple 
water pipeline has no need for equipment or 
prefabrication and the majority of its cost comes 
from materials and construction.

CAPEX scheduling
Figure 5 shows the CAPEX expenditure over time 
to support a 2020 production target. It should 
be noted that drilling continues after 2020, as 
production begins before all the wells have been 
completed. This is typical of most upstream 
projects. In addition to this, the general progression 
of a project is visible, with generic project costs 
such as FEED and other studies being completed 
very early, followed by the building of roads 
and camps to support construction, then the 
construction of the main facilities while drilling is 
performed at a steady rate. For the facilities, it is 
typical for costs to be front loaded as equipment and 
materials are purchased.

Cost centre  Totals

Drilling 27 prod 13 inj  452,764,000 
5 wellpads  72,177,000 
Central production facility  668,013,000 
LPG loading  13,693,000 
LPG pipeline  3,487,000 
Oil pipeline CPF-Refinery  122,082,000 
Water pipeline Lake-CPF  10,400,000 
Infrastructure  78,502,000 
CAPEX TOTALS 1,421,118,000
CAPEX sub total 1,068,361,000
CAPEX contingency 352,757,000
Project costs 123,689,000
GRAND TOTAL 1,544,807,000

Table 4.  Kingfisher CAPEX by unit, $USD.

Source: KAPSARC and IHS Markit QUE$TOR.
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Kingfisher

Cost  
centre

Totals Equipment Materials Prefabri- 
cation

Const-
ruction

Design Project 
management

Insurance & 
certification

Contin- 
gency

Drilling 27 
prod 13 inj

 453  31  111  -    164  2.0  2.8  12  129 

5 wellpads  72  3.2  5.8  0.4  39  2.6  2.5  2.1  17 

Central 
production 
facility

 668  96  29  7  324  24  15  20  154 

LPG loading  14  2.7  0.7  0.2  6.1  0.3  0.2  0.4  3 
LPG pipeline  3.5  -    0.03  -    2.0  0.2  0.3  0.1  0.8 
Oil pipeline 
CPF-Refinery

 122  9.4  26  -    41  5.8  7.7  3.6  28 

Water pipeline 
Lake-CPF

 10  -    1.5  -    4.9  0.6  0.7  0.3  2 

Infrastructure  79  -    53  -    -    2.2  3.2  2.3  18 

CAPEX 
TOTALS

 1,421  142  228  7  581  37  32  41  353 

Table 5. Kingfisher CAPEX by category, $MM USD (not including project costs).

Source: KAPSARC and IHS Markit QUE$TOR.

Figure 5. Kingfisher CAPEX time series.

Source: KAPSARC and IHS Markit QUE$TOR.

In
te

rv
al

 c
os

t (
$M

M
)

Years

0

44

88

132

176

220

264

308

352

396

440

20222021202020192018201720162015201420132012

Project costs

Infrastructure
Onshore pipelines

Terminal

Wellpad group
Production facility

Onshore drilling



17Evaluating Uganda's Oil Sector: Estimation of Upstream Projects

OPEX
OPEX is the cost of running a facility over its 
lifetime after construction is completed. This 
typically includes the cost of personnel, both 
operators and maintenance, chemicals and fuels, 
spare parts, well services and any other expenses 
to maintain production (Table 6). These costs are 
spread over many years and are typically of the 
same order of magnitude as the CAPEX cost for a 

project. In this case, the most notable item on the 
list is the $196 million in tariff charges. This value 
shows the cost of pipeline heating to prevent the 
waxy oil from solidifying.

Unified results

Collecting the Kingfisher results together, we can 
see the overall progression of the project from 
construction through to decommissioning.  

Kingfisher

Table 6. Kingfisher OPEX costs, $USD.

Source: KAPSARC and IHS Markit QUE$TOR.

    
Totals

Grand total operating cost Units 1,834,312,000

Direct costs   

 Operating personnel $ 288,900,000

 Inspection and maintenance $ 54,069,000

 Logistics and consumables $ 382,490,000

 Wells $ 185,711,000

 Insurance $ 284,225,000

Direct costs total  $ 1,195,395,000

Field/project costs  $ 442,817,000

Tariff costs  $ 196,100,000

CO2 emissions tax  $ 0

Lease costs $ 0
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The structure of Figure 6 is typical of an upstream 
project, with the large CAPEX spike giving way to a 
steady OPEX outlay while production plateaus and 
slowly declines, followed by a final bump of costs to 
close down the facility.

Benchmarking
The original estimates for these project 
developments were provided to us by the Ugandan 
government and needed to be updated to today’s 
market conditions since they were created in 2013. 

Kingfisher

Figure 6. Kingfisher unified results.

Source: KAPSARC and IHS Markit QUE$TOR.

0

50

100

150

200

250

300

350

400

450

204620442042204020382036203420322030202820262024202220202018201620142012
0

5

10

15

20

25

30

35

40

45

PRODUCTION MMbblDECOMMISSIONING MM USDOPEX MM USDCAPEX MM USD

MM bblMM $

We did this by applying CAPEX and OPEX indices 
from IHS Markit Cost Services to generate a 
current estimate – see Figures 7 & 8. According 
to these indices, there has been a 24 percent 
decrease in CAPEX cost between 2013 and today, 
and an approximate 17 percent decrease in OPEX 
cost for the same period. Using these escalations 
to get current costs, our values are within 11 
percent for CAPEX and 20 percent for OPEX, 
which is within the +30 percent to -20 percent 
range for an estimate of this type.
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Kingfisher

Figure 8. IHS Markit Upstream Operating Cost Index, supplied by IHS Markit Global SA.

Source: Includes content supplied by IHS Markit Copyright © 2016 IHS. All rights reserved.
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Figure 7. IHS Markit Upstream Capital Cost Index, supplied by IHS Markit Global SA.

Source: Includes content supplied by IHS Markit Copyright © 2016 IHS. All rights reserved.
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Kaiso-Tonya

Project description

The Kaiso-Tonya development lies in the EA2 
block, to the southeast of Lake Albert. It is 
to be the primary responsibility of Tullow Oil, 

with CNOOC and Total as equal partners. There 
are three fields being developed – Waraga, Mputa 
and Nzizi – with approximately 39 MMbbl of oil 
recoverable. The development includes a total of 
six wellpads, 28 production and 19 injection wells, 
some minimal manifolding, and an export pipeline 
with heat tracing and a heating station. There is no 
CPF in this development as the oil exported will go 
to Kingfisher for processing (Figure 9). Production 
is slated at the time of writing to begin in 2028 when 
the Kingfisher production begins to decline.

Detailed assumptions

In addition to the general assumptions that apply 
to all projects, the specific requirements for Kaiso-
Tonya are shown below. 

Reserves and production

Kaiso-Tonya has relatively small reserves 
compared with Kingfisher and Buliisa, which  
is why it relies on Kingfisher for processing and 
other services. There was some disagreement 
between PEDPD and IHS Markit sources, but 
it was decided that the most recent PEDPD 
numbers were more reliable for our model as seen 
in  

Figure 9. Kaiso-Tonya general configuration.

Source: KAPSARC.
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Kaiso-Tonya

Table 7. Kaiso-Tonya recoverable reserves estimates.

Source: KAPSARC, IHS Markit and PEDPD. 

Exploration area Field/area

Recoverable Reserves (MMbbls)

PEDPD IHS Markit EDIN KAPSARC

EA2 Kaiso-Tonya 39 49 39

with the others and we have indications that this 
work was completed as part of the exploration 
phase of the project. Security costs have also 
been lowered to 1 percent of CAPEX as there is no 
central facility and hence much lower manpower will 
be required for construction.

Drilling

The wells have been designed as deviated, with 

Table 7.

The production profile for Kaiso-Tonya was also 
provided directly by PEDPD and was a relatively 
close match with our initial estimates (Figure 10).

Project costs

FEED and environmental impact studies have been 
omitted as this project is relatively small compared 

Figure 10. Kaiso-Tonya oil production profile.

Source: PEDPD.
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Kaiso-Tonya

Item name Metric name Metric value Metric units Metric description
Project Total project CAPEX/BOE 

of recoverable reserves
12.2 $/BOE Total project CAPEX 

(including project costs)/ 
BOE recoverable reserves 
(based on field level inputs)

Components     

Onshore drilling Total onshore drilling cost/
well

3,320,000 $/well Total cost of all onshore 
drilling components/sum of 
the number of wells in all 
onshore drilling components

Wellpad groups Total wellpad group cost/
BOE of recoverable 
reserves

2.42 $/BOE Total cost of all wellpad 
group components/BOE 
recoverable reserves (based 
on field level inputs)

Production facility Total production facilities 
cost/tonne

161,000 $/te Total cost of all production 
facility components/sum of 
dry weight of all production 
facility components

Onshore pipelines Total onshore pipeline 
cost/kilometre length.inch 
diameter

184,000 $/km.in Total cost of all onshore 
pipeline components/sum 
of the length times diameter 
for all onshore pipeline 
components

Table 8. Kaiso-Tonya project metrics.

Source: KAPSARC and IHS Markit QUE$TOR.

total depths between 800 meters (Nzizi and Mputa) 
and 1,800 meters (Waraga).

Wellpads
Wellpads are of typical construction, a feature of 
note being that electric power is provided by the 
Kingfisher development, along with heated water for 
injection.

Facilities
As there is no CPF in this development, the 
only facilities are some minimal manifolding with 
multiphase pumping capabilities added.

Pipelines
The process pipeline connects the various wellpads 
to the Kingfisher development, with heat tracing 
and a heating station along the main trunk. A water 
injection pipeline is laid alongside the process 

pipeline to supply Kaiso-Tonya from Kingfisher. 
Crossings for various rivers/roads are included as 
necessary based on satellite imagery.

Infrastructure

Without a CPF, and possibly with the option to 
operate much of the development remotely, there 
is little need for much of the typical infrastructure, 
such as housing/offices/medical etc. A small 
construction camp and some roadworks are all that 
is required. The power transmission infrastructure 
is thought to be a separate project as part of the 
economic development of the area.

Results
Overall metrics
The main feature of Table 8 is that CAPEX is $12.2/
bbl and wells cost only $3.3 million each since the 
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Kaiso-Tonya

Cost centre Totals

Mputa 18 prod 14 inj 87,689,000

Nzizi 3 prod 2 inj 16,667,000

Waraga 7 prod 3 inj 51,762,000

Mputa 3 wellpads 50,573,000

Nzizi 2 wellpads 19,906,000

Waraga wellpad 28,578,000

Mputa manifold 28,522,000

Waraga manifold 13,933,000

Two phase pipeline to Kingfisher 64,308,000

Two phase pipeline Waraga-Mputa 17,889,000

Water injection pipeline from Kingfisher CPF 41,687,000

Water injection pipeline Mputa-Waraga 16,036,000

Infrastructure 12,305,000

Trace heating equipment 10,201,000

CAPEX TOTAL 460,056,000

CAPEX sub total 353,889,000

CAPEX contingency 106,167,000

Project costs 37,603,000

GRAND TOTAL 497,659,000

Table 9. Kaiso-Tonya CAPEX by unit, $USD.

Source: KAPSARC and IHS Markit QUE$TOR.

reservoirs are much simpler to access compared  
with Kingfisher.

CAPEX
By unit
Table 9 outlines the cost of the development by unit, 
with the most notable difference from Kingfisher 
being the lack of a CPF, a couple of manifolds to 
combine the production from further fields, many 
flowlines, a large pipeline back to the Kingfisher 
CPF and some electric heat-tracing equipment to 
maintain pipeline temperatures.  

By category
A breakdown of the units into their constituent cost 
categories is shown in Table 10. The main item of 
note is the pipeline to Kingfisher, which includes 
heating stations. This is the only pipeline for this 
development with any sort of equipment associated 
with it.

CAPEX scheduling

As Kaiso-Tonya is designed to feed into the 
Kingfisher CPF, the schedule has been pushed back 
by eight years. First oil will be produced in 2028 
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Kaiso-Tonya

Table 10. Kaiso-Tonya CAPEX by category, $MM USD (not including project costs).

Cost  
centre

Totals Equip- 
ment

Materials Prefabri-
cation

Const- 
ruction

Design Project 
management

Insurance & 
certification

Contin- 
gency

Mputa 18 prod 
14 inj

 88  17  15  -    30  1.1  1.6  2.6  20 

Nzizi 3 prod 
2 inj

 17  2.6  2.4  -    6.1  0.5  0.7  0.5  3.8 

Waraga 7 prod 
3 inj

 52  5.6  12  -    19  0.7  1.0  1.5  12 

Mputa 3 
wellpads

 51  1.5  2.5  0.2  30  1.6  1.5  1.5  12 

Nzizi 2 
wellpads

 20  0.4  2.4  0.05  11  0.5  0.4  0.6  4.6 

Waraga 
wellpad

 29  0.5  5.2  0.1  14  0.7  0.6  0.8  6.6 

Mputa manifold  29  3.3  1.3  0.3  15  0.9  0.6  0.8  6.6 

Waraga 
manifold

 14  1.7  0.7  0.2  7.2  0.4  0.2  0.4  3.2 

Two phase 
pipeline to 
Kingfisher

 64  2.1  15  -    23  3.3  4.4  1.9  15 

Two phase 
pipeline 
Waraga-Mputa

 18  -    3.0  -    8.0  1.0  1.3  0.5  4.1 

Water injection 
pipeline from 
Kingfisher CPF

 42  -    12  -    16  1.4  1.9  1.2  10 

Water injection 
pipeline 
Mputa-Waraga

 16  -    2.1  -    7.5  1.0  1.3  0.5  3.7 

Infrastructure  12  -    7.6  -    -    0.6  0.9  0.4  2.8 

Trace heating 
equipment

 10  6.4  1.2  -    -    -    -    0.3  2.4 

CAPEX 
TOTALS

460 41 82 1 187 14 16 14 106

Source: KAPSARC and IHS Markit QUE$TOR.

as output from the other developments begin to 
decline. This is a relatively small project compared 
with the others, with more focus on civil engineering 
work, allowing for a much more punctuated 
development schedule (Figure 11).

OPEX
OPEX costs for Kaiso-Tonya (shown in Table 11) 
include the same power and heating tariff costs as 
Kingfisher, to account for the previously mentioned 
pipeline heating requirements. Unusually, since this 
project does not include a CPF, the OPEX costs are 
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Kaiso-Tonya

Figure 11. Kaiso-Tonya CAPEX time series, $USD.

Source: KAPSARC and IHS Markit QUE$TOR.
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Totals

Grand total operating cost Units 325,214,000

Direct costs   
 Operating personnel $ 52,819,000

 Inspection and maintenance $ 7,280,000

 Logistics and consumables $ 30,582,000

 Wells $ 75,091,000

 Insurance $ 61,166,000

Direct costs total  $ 226,938,000

Field / project costs  $ 59,346,000

Tariff costs  $ 38,930,000

CO2 emissions tax  $ 0

Lease costs $ 0

    
Source: KAPSARC and IHS Markit QUE$TOR.

Table 11. Kaiso-Tonya OPEX costs, $USD.
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Kaiso-Tonya

Figure 12. Kaiso-Tonya unified results.

Source: KAPSARC and IHS Markit QUE$TOR.

0

50

100

150

200

250

300

350

400

204620442042204020382036203420322030202820262024202220202018201620142012
0

2

4

6

8

10

12

PRODUCTION MMbblDECOMMISSIONING MM USDOPEX MM USDCAPEX MM USD

MM bblMM $

lower than CAPEX. This is because there is much 
less infrastructure and equipment to operate and 
maintain than an average project.

Unified results
The unified results for Kaiso-Tonya show the 
punctuated CAPEX expenditure before the 
beginning of production, a low OPEX over time, 
with some variability due to workovers, and a 
small decommissioning bump because of a lack of 
complex installed facilities (Figure 12).

Benchmarking
As with Kingfisher, the original estimates provided  
were from 2013 and needed updating to reflect  
current market conditions. Our final results, however, 
were not as close as those for Kingfisher, with 

CAPEX costs approximately 55 percent higher in 
our model than the escalated values. For OPEX, 
our values are approximately 19 percent over the 
escalated benchmarks.

There are several reasons why the estimates 
may be significantly different, as Kaiso-Tonya 
is a less typical upstream development. There 
is no CPF but there are several manifolds, and 
a long, heated export pipeline tying back to the 
Kingfisher field. This, in particular, could impact the 
estimates for personnel required for operations. 
Further investigation and updates on this issue 
may be addressed in future work. However, for the 
purposes of examining the total CAPEX and OPEX 
in the Ugandan upstream, this causes an overall 
difference of only ~$230 million out of ~$18 billion, 
or 1 percent.
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Buliisa

Project description

The Buliisa development lies in the EA2 North 
and EA1 blocks, to the north-east of Lake 
Albert. It is to be the primary responsibility 

of Total and Tullow Oil, with CNOOC as an equal 
partner. There are a great many fields being 
developed, with approximately 819 MMbbl of 
recoverable oil. The development concept includes 
a large CPF, three manifolds to collect production 
from various combined fields, 307 production wells, 
153 water injection wells and 40 monitoring wells 
(Figure 13). 

Detailed assumptions

Expanding upon the general assumptions for all 
projects, the specific requirements for the Buliisa 
development are outlined in the following pages.

Reserves and production

Because of the large number of reservoirs in 
Buliisa, there was some disagreement as to the 
overall reserves recoverable. The final value was 
arrived at by taking initial estimates provided by 
our research partners in Uganda and combining 
it with their later updates for certain fields. Of 
particular note in terms of discrepancies are 
Gunya, Jobi-East and Mpyo fields, as seen in 
Table 12.

As this is a much larger development, with many 
fields, the production curve has a less defined 
plateau and is much closer to a smooth curve. 
This is because the number of wells is also larger, 
delaying the ramp-up and allowing the decline 
rate of production from earlier wells to be seen 
more readily (Figure 14).

Figure 13. Buliisa general configuration.

Source: KAPSARC.
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Table 12. Buliisa recoverable reserves estimates.

Source: KAPSARC, IHS Markit and PEDPD.

Buliisa

Exploration area Field/area

Recoverable Reserves (MMbbls)

PEDPD IHS Markit EDIN KAPSARC

EA2 Kasamene,Wayirindi 62 54 62

EA2 Kigogole, Nsoga, Ngege, 
Ngara

151 147 151

EA1 Ngiri 217 217 217

EA1 Jobi-Rii 265 311 265

EA1 Gunya 101 58 101

EA1 Jobi-East 11 200 11

EA1 Mpyo 12 89 12

Total Buliisa 819 1076 819

Figure 14. Buliisa oil production profile.

Source: PEDPD.
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Buliisa

Infrastructure
Typical infrastructure requirements such as 
construction and operations camps are included. 
However, there are no housing or medical facilities 
included because of the presence of some local 
population centers. Power distribution infrastructure 
is assumed to be a separate utility type project 
outside the scope of the Buliisa development.

Results
Overall metrics
In relation to the other developments, CAPEX is much 
lower at $7.67/BOE. The drilling cost can be seen 
as a relative bargain at $3.8 million per well since 
the reservoirs are significantly shallower and there 
are more wells, allowing for some small advantage 
through learning from the geology (Table 13).

CAPEX
By unit
Buliisa is a relatively complicated development, with 
an enormous number of cost centers. The non-
standard items on the list include the 40 individual 
monitoring wells that will track the status of the 
various reservoirs, a few field manifolds to combine 
production from some remote fields and a very large 
CPF and export pipeline.

By category
As Buliisa has a very large number of units 
associated with it, we have combined the results 
into the main cost centers – drilling, wellpads, 
etc – before breaking them into the various cost 
categories (Table 14). As with the other projects, 
construction costs are the largest category, 
responsible for almost 50 percent of the overall 
CAPEX (Table 15).

Drilling
Drilling for Buliisa is through extended-reach 
(deviated) wells, with a depth of 836 meters. 
Otherwise these are typical wells, with the exception 
of the monitoring wells, which are treated as 
appraisal wells for modeling purposes. They are not 
designed for production or injection and only serve 
the purpose of checking downhole conditions.

Wellpads
Most wellpads are typical, with the exception of 
those for the monitoring wells, which are minimal. 
These wellpads are distributed across the fields to 
see the activity at various points in the reservoirs.

Facilities
The CPF is sized to handle 209 Mbbl/day of 
production, with minimal processing for gas. Gas 
production is assumed to be used for on-site power 
generation, with excess power (up to 100 MW) 
put into the local grid. Export pumping is shared 
among three electric pumps with a 50 percent 
extra capacity for redundancy. Water injection is 
covered by one dedicated pump per field and two 
on standby. Chemical injection of wax dispersant is 
included to handle the process conditions. There is 
some indication that polymer waterflood technology 
will be implemented to improve production, but 
it is uncertain if this will be included in the initial 
development or kept as an expansion option later.
Three basic field manifolds are included to combine 
the flow from clustered fields.

Pipelines
Slugcatchers and insulation are included in pipelines 
from fields to the CPF to deal with the two-phase 
flow. Crossings for various rivers/roads are included 
as necessary, based on satellite imagery.
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Cost centre Totals 

40 monitoring wells  138,362,000 

Gunya 37 prod 19 inj  201,949,000 

Jobi east 4 prod 2 inj  29,171,000 

Jobi rii 98 prod 49 inj  548,568,000 

KNNN 61 prod 30 inj  351,088,000 

KW 23 prod 11 inj  135,912,000 

Mpyo 4 prod 3 inj  33,354,000 

Ngiri 80 prod 40 inj  455,593,000 

40 wellpads for monitoring wells  197,566,000 

Gunya 3 wellpads  107,189,000 

Jobi east 3 wellpads  17,031,000 

Jobi rii 10 wellpads  275,207,000 

KNNN 20 wellpads  242,919,000 

Table 14. Buliisa CAPEX by unit, $USD.

Source: KAPSARC and IHS Markit QUE$TOR.

Table 13. Buliisa project metrics.

Item name Metric name Metric value Metric units Metric description

Project Total project CAPEX/BOE 
of recoverable reserves

7.67 $/BOE Total project CAPEX (including project costs)/ 
BOE recoverable reserves (based on field level 
inputs)

Components  

Onshore 
drilling

Total onshore drilling cost/
well

3,780,000 $/well Total cost of all onshore drilling components/ 
sum of the number of wells in all onshore drilling 
components

Wellpad 
groups

Total wellpad group cost/
BOE of recoverable 
reserves

1.37 $/BOE Total cost of all wellpad group components/ 
BOE recoverable reserves (based on field level 
inputs)

production 
facility

Total production facilities 
cost/tonne

174,000 $/te Total cost of all production facility components/ 
sum of dry weight of all production facility 
components

Onshore 
pipelines

Total onshore pipeline 
cost/kilometre length.inch 
diameter

136,000 $/km.in Total cost of all onshore pipeline components/ 
sum of the length times diameter for all onshore 
pipeline components
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Cost  
centre

Totals Equip- 
ment

Materials Prefabri-
cation

Const-
ruction

Design Project 
management

Insurance & 
certification

Contin- 
gency

40 monitoring wells  138  4.8  19  -    75  1.2  1.7  4.1  32 

Gunya 37 prod 19 inj  202  30  39  -    76  2.1  2.9  6.0  47 

Jobi east 4 prod 2 inj  29  3.7  5.4  -    11  0.7  0.9  0.9  6.7 

Jobi rii 98 prod 49 inj  549  91  116  -    191  3.2  4.6  16  127 

KNNN 61 prod 30 inj  351  57  75  -    122  2.6  3.7  10  81 

Table 15. Buliisa CAPEX by category,  $MM USD (not including project costs).

Source: KAPSARC and IHS Markit QUE$TOR.

Cost centre Totals 

KW 4 wellpads  70,413,000 

Mpyo 3 wellpads  58,536,000 

Ngiri 7 wellpads  209,859,000 

CPF Ngiri 209 Mbbl/d  2,620,145,000 

Jobi rii manifold  58,232,000 

KNNN manifold  53,895,000 

KW manifold  23,871,000 

2ph pipeline Jobi rii-CPF  53,763,000 

2ph pipeline KNNN-CPF  22,840,000 

2ph pipeline KW-CPF  11,899,000 

Oil pipeline CPF-Hoima  180,686,000 

Water injection pipeline CPF-Jobi rii  31,719,000 

Water injection pipeline CPF-KNNN  13,917,000 

Water injection pipeline CPF-KW  9,645,000 

Water pipeline Lake Albert  20,604,000 

Infrastructure  100,461,000 

CAPEX TOTALS  6,274,394,000 

CAPEX sub total  4,826,456,000 

CAPEX contingency  1,447,938,000 

Project costs  323,720,000 

GRAND TOTAL  6,598,114,000 
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Buliisa

Cost  
centre

Totals 
$MM

Equip- 
ment

Materials Prefabri-
cation

Const-
ruction

Design Project 
management

Insurance & 
certification

Contin- 
gency

KW 23 prod 11 inj  136  21  28  -    47  1.6  2.3  4.0  31 

Mpyo 4 prod 3 inj  33  4.2  6.4  -    12  0.7  1.0  1.0  7.7 

Ngiri 80 prod 40 inj  456  74  97  -    159  2.9  4.2  13  105 

40 wellpads for 
monitoring wells

 198  1.3  13  0.1  128  1.8  1.6  5.8  46 

Gunya 3 wellpads  107  3.0  13  0.3  57  3.2  3.1  3.2  25 

Jobi east 3 wellpads  17  0.4  2.0  0.0  9.5  0.4  0.3  0.5  3.9 

Jobi rii 10 wellpads  275  7.8  35  0.9  145  7.4  7.1  8.1  64 

KNNN 20 wellpads  243  5.0  46  0.5  120  4.4  4.2  7.2  56 

KW 4 wellpads  70  1.9  8.0  0.2  38  2.1  2.0  2.1  16 

Mpyo 3 wellpads  59  0.4  18  0.0  24  0.6  0.4  1.7  14 

Ngiri 7 wellpads  210  6.3  19  0.7  117  6.2  5.9  6.2  48 

CPF Ngiri 209 Mbbl/d  2,620  394  113  25  1,261  89  56  78  605 

Jobi rii manifold  58  7.0  2.6  0.6  30  1.8  1.1  1.7  13 

KNNN manifold  54  6.0  2.5  0.5  28  1.8  1.1  1.6  12 

KW manifold  24  2.9  1.1  0.2  12  0.7  0.5  0.7  5.5 

2ph pipeline Jobi 
rii-CPF

 54  3.0  12  -    21  1.5  1.9  1.6  12 

2ph pipeline 
KNNN-CPF

 23  1.2  4.2  -    9.2  1.0  1.3  0.7  5.3 

2ph pipeline KW-CPF  12  0.2  2.4  -    4.4  0.8  1.0  0.4  2.7 

Oil pipeline 
CPF-Hoima

 181  0.7  52  -    67  6.2  8.2  5.3  42 

Water injection 
pipeline CPF-Jobi rii

 32  -    8.2  -    13  1.0  1.4  0.9  7.3 

Water injection 
pipeline CPF-KNNN

 14  -    3.2  -    5.8  0.6  0.8  0.4  3.2 

Water injection 
pipeline CPF-KW

 10  -    2.3  -    4.0  0.4  0.5  0.3  2.2 

Water pipeline Lake 
Albert

 21  -    4.4  -    8.9  0.9  1.1  0.6  4.8 

Infrastructure  100  -    64  -    -    4.4  6.3  3.0  23 

CAPEX TOTALS  6,274  726  811  30  2,796  151  127  186  1,448 

Source: KAPSARC and IHS Markit QUE$TOR. 
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Figure 15. Buliisa CAPEX time series.

Source:KAPSARC and IHS Markit QUE$TOR.

CAPEX scheduling

As with Kingfisher, there is a production startup 
target of 2020 for Buliisa. The much larger and 
dispersed nature of the project means more 
planning and an earlier start are required to 
complete it than for the other projects. The large 
number of wells also requires rigs to continue drilling 
for years after the facility is completed (Figure 15).

OPEX

Buliisa OPEX costs are significantly higher than its 
CAPEX due to project complexity, CPF size, project 
longevity and other factors (Table 16). Servicing 
the Buliisa wells alone requires close to the total 
CAPEX for Kingfisher, for comparison.

Unified results
Buliisa follows the same expenditure pattern for 
most large projects over time. The major differences 
are the long ‘foot’ of the CAPEX, which extends 
into the production phase because of the continued 
drilling program, and slightly variable OPEX cost 
due to the variety of the fields. There is a sharp 
decommissioning spike because of the complexity of 
the facilities and infrastructure involved (Figure 16).

Benchmarking
The results of our modeling efforts compared 
favorably with the escalated results from PEDPD, 
with a difference of 16 percent for CAPEX and -3 
percent for OPEX. These values are well within our 
estimating tolerances.

Buliisa
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Figure 16. Buliisa unified results.

Source:KAPSARC and IHS Markit QUE$TOR.

    
Totals

Grand total operating cost Units 6,928,563,000

Direct costs   

 Operating personnel $ 482,550,000

 Inspection and maintenance $ 251,933,000

 Logistics and consumables $ 1,588,464,000

 Wells $ 1,590,047,000

 Insurance $ 1,254,900,000

Direct costs total  $ 5,167,894,000

Field/project costs  $ 941,769,000

Tariff costs  $ 818,900,000

CO2 emissions tax  $ 0

Lease costs $ 0

    

Table 16. Buliisa OPEX costs, $USD.

Source: KAPSARC and IHS Markit QUE$TOR.
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Combined Results

After examining the background, methodology 
and individual projects, this section of the 
report presents the combined results, which 

will prove useful for both macroeconomic and local 
content analysis.

First, the macroeconomic portion of the results 
deals with the generic inputs that will be needed to 
estimate the net value of the projects. Revenues 
from oil will be determined by total reserves and 
production profiles. Expenses are reported in the 
form of total cashflow by year. Additional analysis, 
such as the fiscal regime and oil price are to be 
assessed by the team associated with that portion 
of the research.

Second, the local content portion of the results deals 
with determining the total value of the CAPEX and 
OPEX spent on developing and running the projects, 
with a breakdown of the different economic activities 

that they represent. These are split into the top level 
categories as provided by QUE$TOR, but are then 
broken into individual ISIC code designations after 
a careful analysis of the sub items and activities is 
performed (See Appendix 1). These individual ‘pots’ 
will determine the overall potential benefits available 
for local companies from the development of the oil 
and gas industry. Paired with this analysis will be a 
survey of the firms that fall into these categories and 
their capacity to meet the demand.

Reserves
As outlined in the individual project descriptions, 
there was some disagreement between sources 
as to the recoverable reserves for each project. 
For a detailed description of the reasoning behind 
selecting sources, see the original methodology 
and the sections that deal directly with each 
project’s reserves (Table 17).

Exploration area Field/area

Recoverable Reserves (MMbbls)

PEDPD IHS Markit EDIN KAPSARC

EA3A Kingfisher 196 196 196

EA2 south Kaiso-Tonya 39 49 39

EA2N+EA1 Buliisa 819 1076 819

Total Lake Albert 1054 1321 1054

Table 17. Uganda combined recoverable reserves estimate.

Source: KAPSARC, IHS Markit and PEDPD.
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Production profile
After combining the production values for all projects, 
the final curve is a smooth distribution with a defined 
ramp-up and a long tail (Figure 17). This is typical 
for larger projects with more wells to smooth out the 
production curve and it means that the revenue from 
production will be focused on the first third of the 
production lifecycle, when prices will have a very high 
impact on the overall economics.

Cashflows
The inputs for a macroeconomic analysis of 
the Ugandan energy sector are shown in Table 
18. The production profile, CAPEX, OPEX and 
decommissioning values are shown on a yearly 
basis, in 2016 U.S. dollars. Inflation and other 
escalations are left to the user to apply.

Figure 18 is the combined results of the cashflow 
and production charts, shown graphically.
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Figure 17. Combined Ugandan oil production profile. 

Source: PEDPD.
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Combined Results

Source: KAPSARC and IHS Markit QUE$TOR.

Year Production MMbbl CAPEX $MM USD OPEX $MM USD Decommissioning $MM USD

2012  -    -    -    -   
2013  -    $3.55  -    -   
2014  -    $139.92  -    -   
2015  -    $261.32  -    -   
2016  -    $513.78  -    -   
2017  -    $1,883.25  -    -   
2018  -    $1,702.24  -    -   
2019  -    $1,983.69  -    -   
2020  29.88  $405.31  $244.17  -   
2021  66.78  $443.71  $323.24  -   
2022  80.13  $279.07  $351.69  -   
2023  80.86  $231.75  $444.97  -   
2024  79.62  $158.68  $443.77  -   
2025  74.30  $111.18  $430.88  -   
2026  66.65  $141.75  $403.57  -   
2027  59.44  $381.43  $401.22  -   
2028  54.77  -    $401.79  -   
2029  50.97  -    $402.22  -   
2030  45.95  -    $370.03  -   
2031  41.31  -    $380.26  -   
2032  38.58  -    $376.32  -   
2033  35.21  -    $367.41  -   
2034  31.67  -    $343.09  -   
2035  28.86  -    $356.36  -   
2036  26.58  -    $353.19  -   
2037  24.70  -    $350.15  -   
2038  23.06  -    $325.74  -   
2039  21.67  -    $352.89  -   
2040  20.46  -    $341.36  -   
2041  19.39  -    $337.45  -   
2042  18.58  -    $317.39  -   
2043  17.72  -    $334.87  -   
2044  16.79  -    $334.14  -   
2045  -    -    -    $243.86 
2046  -    -    -    $487.71 
Total  1,053.93  $8,640.63  $9,088.17  $731.57 

Table 18. Lake Albert cashflow and production by year.
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Combined Results

Figure 18. Lake Albert cashflow and production by year — Graph.

Source: KAPSARC and IHS Markit QUE$TOR.

Category split (gross)
The main CAPEX category splits are shown in Table 19 for reference.  Project costs are not included.

Cost  
center

Totals Equipment Materials Prefabri- 
cation

Construction Design Project 
management

Insurance & 
certification

Contin- 
gency

Drilling  2,503  341  527  -    912  19  27  73  602 
Wellpads  1,350  32  169  4  733  31  29  40  312 
Facilities  3,491  520  152  34  1,683  119  74  103  806 
Pipelines  621  17  148  -    235  26  34  18  143 
Infrastructure  191  -    124  -    -    7  10  6  44 
CAPEX 
TOTALS

 8,156  909  1,121  37  3,563  202  175  240  1,907 

Table 19. Ugandan upstream CAPEX categories,  $MM USD (not including project costs).

Source: KAPSARC and IHS Markit QUE$TOR.
Note: This does not include generic project costs such as FEED, security, etc, which add an additional $485 million for a total 
CAPEX of $8.640 billion.
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Conclusion

The Ugandan upstream developments will  
cost

CAPEX:    $8.640 billion

OPEX:   $9.088 billion

Decommissioning: $731 million

Total:   $18.460 billion

This indicates that for a total output of approximately 
1 billion BOE, the all-in production costs will be 
$17.5/BOE, which in general terms compares 
favorably with other producers worldwide.  

However, other factors that can impact this 
calculation, such as price discounting to account 
for wax content and the cost of transportation 
to market, will be explored when our research 
examines the midstream and downstream portions 
of the industry.

In terms of local content potential, the magnitude 
of the upstream CAPEX and OPEX holds some 
real opportunities for the Ugandan economy. Some 
sectors, such as oilfield services, have several 
billion dollars worth of value that can filter into the 
local market if it has the capabilities to meet the 
needs of this new industry. A full breakdown of  
the costs into industrial sectors is contained in  
Appendix 1.
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Appendix 1: ISIC Code Analysis

Evaluating Uganda's Oil Sector: Estimation of Upstream Projects 40

ISIC Code Selection
ISIC codes are used to describe the various 
industrial activities in an economy. For our 
purposes, we have selected the following codes 
as those relevant to the construction and operation 
of upstream projects. Following the listing is Table 
20 that includes the estimated value of goods and 
services against each ISIC code, which will be used 
to analyze the opportunities for local content in 
further research.

Mining and Quarrying

a. 0600 Extraction of crude petroleum and   
  natural gas

b. 0810 Quarrying of stone, sand and clay

c. 0910 Support activities for petroleum and   
  natural gas extraction

Manufacturing

a. 1410 Manufacture of wearing apparel,   
  except fur apparel

b. 1920 Manufacture of refined petroleum   
  products

c. 2000 Manufacture of chemicals and   
  chemical products

d. 2220 Manufacture of plastics products

e. 2300 Manufacture of other non-metallic   
  mineral products

f. 2410 Manufacture of basic iron and steel 

g. 2511 Manufacture of structural metal   
  products

h. 2512 Manufacture of tanks, reservoirs and  
  containers of metal 

i. 2513 Manufacture of steam generators,   
  except central heating hot    
  water boiller

j. 2590 Manufacture of other fabricated metal  
  products; metal working service   
  activities

k. 2610 Manufacture of electronic    
  components and boards

l. 2630 Manufacture of communication   
  equipment

m. 2651 Manufacture of measuring, testing,   
  navigating and control equipment 

n. 2710 Manufacture of electric motors,   
  generators, transformers and   
  electricity distribution and control   
  apparatus

o. 2732 Manufacture of other electronic and   
  electric wires and cables

p. 2733 Manufacture of wiring devices

q. 2811 Manufacture of engines and turbines,  
  except aircraft, vehicle and cycle   
  engines 

r. 2813 Manufacture of other pumps,    
  compressors, taps and valves 

s. 2815 Manufacture of ovens, furnaces and   
  furnace burners 

t. 2819 Manufacture of other general-  
  purpose machinery

u. 2824 Manufacture of machinery for mining,  
  quarrying and construction

v. 3010 Building of ships and floating    
  structures

w. 3290 Other manufacturing not elsewhere   
  classified (n.e.c.)



41Evaluating Uganda's Oil Sector: Estimation of Upstream Projects 41

Appendix 1: ISIC Code Analysis
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x. 3310 Repair of fabricated metal products,   
  machinery and equipment

y. 3320 Installation of industrial machinery   
  and equipment

Electricity, Gas, Steam and Air Conditioning 
Supply

a. 3510 Electric power generation and   
  distribution

b. 3530 Steam and air conditioning supply

Water Supply; Sewerage, Waste Management 
and Remediation

a. 3600 Water collection, treatment and   
  supply

b. 3800 Waste collection, treatment and   
  disposal activities; materials recovery

c. 3900 Remediation activities and other   
  waste management

Construction

a. 4100 Construction of buildings

b. 4210 Construction of roads and railways

c. 4220 Construction of utility projects

d. 4290 Construction of other civil  
  engineering projects

e. 4312 Site preparation

f. 4321 Electrical installation

g. 4322 Plumbing, heat, and air-conditioning   
  installation

h. 4329 Other construction installation

i. 4330 Building completion and finishing

j. 4390 Other specialized construction   
  activities

Transportation and Storage

a. 4922 Other passenger land transport

b. 4923 Freight transport by road

c. 4930 Transport via pipeline

d. 5000 Water transport

e. 5110 Passenger air transport

f. 5120 Freight air transport

g. 5210 Warehousing

h. 5220 Support activities for transportation

i. 5300 Postal and courier activities

Accommodation and Food Service Activities

a. 5500 Accommodation 

b. 5600 Food and beverage service activities

  Information and Communication

a. 6100 Telecommunications

b. 6200 Computer programming, consultancy  
  and related activities

c. 6300 Information service activities

Financial and Insurance Activities

a. 6500 Insurance, reinsurance and  
  pension funding, except compulsory   
  social security

Professional, Scientific and Technical Activities

a. 6900 Legal and accounting activities

b. 7010 Activities of head offices

c. 7110 Architectural and engineering   
  activities and related technical  
  consultancy

d. 7120 Technical testing and analysis
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Administrative and Support Service Activities

a. 7700 Rental and leasing activities

b. 7800 Employment activities

c. 8000 Security and investigation activities

d. 8100 Services to buildings and landscape   
  activities

e. 8200 Office administrative, office support   
  and other business support activities

ISIC Application and Results
To generate the values against ISIC codes, the 
models had all sub items for CAPEX, OPEX and 
decommissioning, extracted and assigned the 
relevant code. For example, production Xmas 
tree = 2410. The totals were collected by code 
and are presented in Table 20 below. For items 
with more than one code assigned – for example, 
Administration – the total was divided evenly for ease 
of calculation.

Table 20. Ugandan ISIC distribution.

Upstream $MM USD Buliisa $MM USD Kaiso-Tonya $MM USD Kingfisher $MM USD 

0600 2,022.17 1,440.43 100.44 481.31
0810 17.82 14.25 1.20 2.37
0910 2,235.44 1,852.70 109.95 272.78
1410 131.81 103.36 4.54 23.91
1920 - - - -
2000 868.16 690.57 41.72 135.88
2220 3.17 2.92 0.13 0.12
2300 82.81 63.00 5.06 14.75
2410 682.83 549.11 33.61 100.11
2511 15.19 11.25 0.93 3.02
2512 22.45 18.59 0.09 3.76
2513 27.01 21.27 0.55 5.19
2590 25.84 20.67 0.44 4.73
2610 0.37 0.33 0.02 0.02
2630 14.50 9.18 0.73 4.58
2651 22.13 17.00 0.61 4.51
2710 156.65 127.05 2.42 27.18
2732 73.14 61.62 2.04 9.49
2733 6.66 5.24 0.17 1.25
2811 89.28 72.91 0.17 16.20
2813 109.02 89.38 7.22 12.41
2815 40.76 22.38 5.55 12.83
2819 0.91 - - 0.91
2824 100.28 75.23 5.95 19.10
3010 - - - -
3290 0.34 0.27 0.05 0.02
3310 115.50 61.60 10.91 42.99
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Upstream $MM USD Buliisa $MM USD Kaiso-Tonya $MM USD Kingfisher $MM USD 

3320 87.27 68.57 2.62 16.07
3510 1,353.32 1,107.10 11.81 234.42
3530 6.60 5.47 0.62 0.50
3600 8.96 6.25 - 2.71
3800 365.78 292.56 21.00 52.22
3900 368.10 294.36 21.00 52.74
4100 108.61 83.97 5.13 19.51
4210 118.68 60.38 14.74 43.57
4220 317.91 250.37 37.30 30.25
4290 102.95 83.97 5.13 13.85
4312 193.26 167.63 12.79 12.85
4321 328.20 256.79 9.31 62.10
4322 442.58 353.09 7.24 82.25
4329 105.47 84.73 1.95 18.79
4330 102.95 83.97 5.13 13.85
4390 693.12 558.03 15.36 119.73
4922 6.15 3.95 0.01 2.19
4923 87.74 67.40 5.36 14.98
4930 - - - -
5000 80.83 62.12 4.93 13.78
5110 6.15 3.95 0.01 2.19
5120 80.83 62.12 4.93 13.78
5210 41.21 24.13 2.64 14.45
5220 80.83 62.12 4.93 13.78
5300 79.27 60.88 4.90 13.49
5500 68.46 43.11 6.35 19.01
5600 201.70 119.46 16.32 65.93
6100 131.81 103.36 4.54 23.91
6200 75.63 58.47 2.36 14.80
6300 131.81 103.36 4.54 23.91
6500 1,780.54 1,394.12 71.38 315.04
6900 12.55 7.90 1.28 3.37
7010 121.92 93.36 2.50 26.06
7110 596.87 403.44 53.03 140.40
7120 264.74 193.37 19.23 52.14
7700 26.15 14.98 1.36 9.82
7800 8.24 4.83 0.53 2.89
8000 367.36 291.68 9.14 66.54
8100 726.25 393.41 32.69 300.15
8200 8.24 4.83 0.53 2.89
Subtotal 16,553.27 12,663.89 759.10 3,130.28
Contingency 1,906.87 1,447.94 106.17 352.76
TOTAL 18,460.14 14,111.83 865.27 3,483.04

Source: KAPSARC.
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Sources

In the building of models for this project, there were hundreds of inputs and assumptions which are 
somewhat cumbersome to list individually.  We have written extensive sourcing documents to accompany 
the models, which can be obtained by contacting the authors directly.

The listing of sources, apart from data obtained directly from our contributors in Uganda, are as follows:

IHS Markit
Tools and Data

QUE$TOR, an upstream cost estimating tool, was used as the basis for the models

EDIN, an upstream database with detailed information on fields worldwide

Upstream Capital Cost Index, an index that tracks the change in development costs 
 https://www.ihs.com/info/cera/ihsindexes/

Upstream Operating Cost Index, and index that tracks the change in operating costs  
https://www.ihs.com/info/cera/ihsindexes/

IHS Markit Disclaimer

The IHS Markit information referenced herein (the "IHS Markit Materials") are the copyrighted property of 
IHS Markit (www.ihs.com) and represent data, research, opinions or viewpoints published by IHS Markit, 
and are not representations of fact. The IHS Markit Materials speak as of the original publication date 
thereof (and not as of the date of this document). The accuracy and completeness of IHS Markit Materials 
are not warranted, nor are the opinions and analyses which are based upon it. To the extent permitted by 
law, IHS Markit shall not be liable for any errors or omissions or any loss, damage or expense incurred by 
reliance on the IHS Markit Materials or any statement contained herein, or resulting from any omission. No 
portion of the IHS Markit Materials may be reproduced, reused, or otherwise distributed in any form without 
the prior written consent of IHS Markit. Content reproduced or redistributed with IHS Markit permission 
must display IHS Markit legal notices and attributions of authorship. IHS Markit and the IHS Markit logo 
design are trademarks of IHS Markit. Other trademarks appearing in the IHS Markit Materials are the 
property of IHS Markit or their respective owners.”

Other sources
Compass International Inc. — for determining local 
productivity rates (2015). 2015 Global Construction 
Costs Yearbook.
Google Inc. — for determining general altitude, 
distances and other observable inputs.
“Google Maps.” 2005. 29 Sept., 2016 https://maps.
google.com/
"Google Earth." 2012. 29 Sept., 2016 https://www.
google.com/earth/

United Nations Department of Economic and 
Social Affairs - International Standard Industrial 
Classification of all
Economic Activities (ISIC), Rev.4, 2008.
Tullow Oil – initial project overview . "Environmental 
Impact Assessment – Environmental Resources ... – 
ERM." 2015.
29 Sept., 2016 http://www.erm.com/en/
public-information-sites/TEN/

https://www.ihs.com/info/cera/ihsindexes/ 
https://www.ihs.com/info/cera/ihsindexes/ 
 https://maps.google.com/ 
 https://maps.google.com/ 
https://www.google.com/earth/ 
https://www.google.com/earth/ 
http://www.erm.com/en/public-information-sites/TEN/ 
http://www.erm.com/en/public-information-sites/TEN/ 
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Notes
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About the Project

Natural Resource-led Development in New Producing Countries
Our project seeks to understand how natural resource extraction can drive inclusive 
economic growth in new producing countries. We are engaged in a multiyear, 
multidisciplinary study with four objectives:

Understand the human geography of new producing countries.

Assess the magnitude of new discoveries and estimate direct fiscal impact.

Understand how industry can be localized to create economic growth.

Estimate spillovers and welfare impacts to society.

We recognize that policymaking in new producing countries is a complex process, and our 
project also seeks to understand the interactions of actors’ interests that drive energy sector 
policies.

Our initial focus is on four countries – Kenya, Mozambique, Tanzania and Uganda – that 
expect to develop significant oil and gas reserves in the next 5-7 years. Through natural 
resource development, these countries hope to achieve middle-income economic status by 
2030-2040. This project is conducted through close collaboration with leading think tanks 
and NGOs in Africa.
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