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Final Report 1

1. EXECUTIVE SUMMARY

Introduction

The recent oil and gas discoveries in Ghana present a unique opportunity to boost economic
grow th and increase prosperity . These discoveries created high expectations for a significant
positive impact on the Ghanaian economy and people through job creation , particularly through
small and medium enterprises (SMESs) . However, among resource -rich countr ies there are
examples of both successes and failures in the utilization  of resource -generated wealth. The
impact on the Ghanaian economy and society will depend on the policies implemented moving
forward , including those associated with the use of the government oil revenues. This study
discusses impacts observed to date, potential implications , and likely growth scenarios from
2015 to 20 30 linked to several policy choices.

Ghana has shown mixed macroeconomic performance in recent years, with significant shocks
being amplified by policy slippages and resulting external and domestic imbalances. Growth in

2016 was 3.5 percent , the lowest level in two decades. A recovery of growth is expected in

2017 —18, due to an increase in oil production, declining inflati on, and lower imbalances, if the
right policies are implemented. Following a sizeable fiscal slippage in 2016, the authorities are

targeting a significant fiscal consolidation in 2017, which will require sustained revenue

collections and spending controls. Inflation has continued to decline, and the exchange rate has

been broadly stable. The external position is improving, supported by strong foreign investor

participation in the domestic debt market.

The government engaged with international companies in the exploration, construction and
operation phases of  the Jubilee ; Tweneboa, Enyenra, and Ntomme ( TEN); and Sankofa fields. The
World Bank Group support ed these developments by engaging strategically with the Ghanaian
government and the private sector. The first oil and gas discovery was the Jubilee field in 2007 ,
which entered operation in 2010. The TEN field was discovered in 2009 and entered operation in
2016. Finally, the Sankofa field was discovered in 2011 and entered operation in 2017. Proven oil
reservesare estimatedatl .1 billion barrels, while proven gas reserves are estimated at 2.1 trillion

cubic feet. In the long term, oil production is projected to peak at 236, 290 barrels per day, and
gas production is expected to average 323.7 million cubic f eet per day. As local content regulation

has been enforced only since early 2014, most of the local content in the upstream value chain
until then had beendriven mainly by market forces.

The overarching question that the study seeks to answer is about the current and potential future
outcomes for Ghana derived from (i) the development of the oil and gas fields, (ii) the increased

market share of gas -fired power generation, and (iii) the development of the upstream oil -and -
gas value chain. The building bloc ks of the methodological approach are the following: 0]
Computable general equilibrium modelling (GEM-E3-G) that estimates the direct, indirect , and
induced effects over the period 2015 —30; (i) value chain analysis based both in quantitative and
qualitat ive primary and secondary data ;and (iii)a survey of SMEs interested in delivering goods
and services to the upstream value chain.

Findings at the Macro Level

The immediate effect of the development of the oil and gas fields was the diversification of

exp orts from two commodities (gold and cocoa) to three, with the addition of crude oil.
Currently, gold, cocoa , and crude oil account for about 70 percent of total exports ; therefore,
the economy is still exposed to commodity -price variability. However, the | ow level of
industrialization  of the country leads to increased imports that span a wide range of products

and capital goods.

The wunreliability of power supply undermines Ghana's ecor
installed capacity of 4,275 megawatts (roug hly 40 percent hydropowerand 60 percent thermal)
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is higher than the peak demand, it failed to meet electricity demand in 2014 and 2015. This was

mainly due to lower water levels in the reservoirs and insufficient and intermittent gas flow

coming from Nige ria through the West African Gas Pipeline. Moreover, the government has yet

to establish the necessaryframework  to encourage private sector  investmentin the power sector
and to fix the weak financial situation of the state -owned utilities.

By comparing one scenario with its “counterfactual ,” the study estimated the potential of these
discoveries to boost economic growth and generate jobs in 2015 —30. The scenario (Full
Scenario) assumes that the three oil and gas fields become fully operational. This incl udes the
completion of the construction of the three fields, the use of natural gas to generate electricity
(replacing currently used liquid fuels), and the
infrastructure.  The counterfactual scenario ( Reference Scenario ) hypothesizes a situation in
which no oil and gas fields were discovered, and therefore energy needs continuetobe met with
gas and electricity  imports .

According to the  Full Scenario estimates, the multiplier effect of the development of th e oil and
gas sector would be much larger on gross domestic product ( GDP) than on employment. As all
revenues are used to upgrade infrastructure, both labor productivity and competitiveness of the
economy increase . As the productivity increases, income inc reases but fewer labor hours are
needed per unit of output. For example, the GDP is estimated to grow 6.4 percent annually in
the Full Scenario (2015 —30) and 6.07 percent annually inthe Reference Scenario  (thatis, 0.33
percentage points higher annually) . The higher estimated effect on growth in the Full Scenario

is underpin ned by an additional 5.3 percent growth in exports (mainly oil and services), 2.8
percent growth in investment, 4 percent growth in household consumption, and 3 percent
growth in import s. Moreover, oil government revenues are estimated in US$21 billion and GDP
is expected to grow by about an additional US$75 billion (almost 3.5 times the size of oil
government revenues ). The economy seemsto ultimately benefit  byincreased productivitya nd
competitiveness. The estimated effect of the construction phase is relatively smaller and
significant only until 2018 (as several services and capital goods are sourced overseas ).

The model also estimated 166,500 sustained full -
Figure 1.1:Estimated Effects on the Overall time equivalent jobs added in the Full Scenario.
Unemployment Rate (2015 i 30) These added jobs point to a steady decrease in the

unemployment rate to a value close to the natural

rate of u nemployment ( Figure 1.1) as a

- consequence of the investments in the oil, gas,

- and power sectors as well as of the oil revenues

- r/\ to be received by the government. Regarding
sectoral effects, the growth in the construction

4%

Unemploymentreate((2p)

3% and energy -intensive employmentisd riven by the
o investments in infrastructure, whereas the growth
2% : .
i —Reference Scenario=Full Scenario changes in agriculture is driven by the increase of
0% household income. As the improved
== == O o N R S I (T e competitiveness and productivity of the Ghanaian
N NN AN AN AN AN AN NN AN NN NN NN

economy increases household income, this
additional income translates to a large extent into
more demand for agricultural products, thus
Source: Estimates from the GEM  -E3-G model. increasing the output and income of the

agriculture sector.

According to the model estimates, policies focused on expanding the physical infrastructure
seem to be the most effec  tive in the medium term, and policies focused on expanding human
capital seem to be the most effective in the longer term (over 15 years). Moreover, positive
effects increase when government policies are oriented toward the increase of total factor

of

t
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product ivity (for example, innovation and technology) and when the global level of the oil and
gas commodity prices increases.

Findings at the Upstream Oil Value Chain Level

Local content (participation) regulation in Ghana was enforced in 2014. Most of the loca | content
in the upstream until then was driven by market forces. However, the experience gained by the
workforce and SMEs in the period prior to local content regulation helped Ghanaians to better

service a more regulated local content market thereafter. Since 2014, every local and foreign
contractor, subcontractor, licensee, corporation , or other allied entity carrying out oil - and gas -
related activities has a responsibility to ensure local content forms a central plank of its

operations.

While local con tent requirements are typically seen quite negatively in the foreign direct
investment literature  , the creation of jobs and linkages between the oil industry and the local

economy are an important policy objective. To achieve this, governments are faced wi th the

trade -off between indirectly taxing oil companies through performance requirements and

directly imposing additional taxation and using the funds to promote formal job creation
elsewhere in the economy. This is assuming that these additional revenues could be collected
and spent wisely, which is certainly not a given. When public administration and investment
management is weak, local content regulation can be an acceptable second best in sectors such

as oil and gas.

As the upfront investments requir ed to develop the oil and gas fields are significant compared

to the oil revenues that the government would receive in 2015 —30, any additional increase in
the participation of local employment, goods, and services could potentially impact positively

the ec onomy. This should be seen in a context where the upfront investments are estimated to

amount to approximately 76 percent of the total oil revenues that the government would

receive . (Upfront investments were estimated in US$16 billion, and oil revenues to the
government in US$21 billion). However, it should be noted that this comparison between local

participation in upfront investments and government revenues is , of course , hypothetical, as it
is impossible for any country to produce locally 100 percent o fthe goods and services demanded

by such complex projects  : even the most developed countries import a significant portion of the
services and goods needed.

In terms of employment, the study found that limited opportunities in the oil and gas sector are

av ailable to the local workforce. This is principally due to a combination of two factors. First, the

sector is knowledge and technology intensive rather than labor intensive. Second, the oil and
gas sector is a recent addition to the economy; therefore, edu cation and vocational training
programs have not been in place for sufficient time to produce the type and level of skills
required by the sector. However, over 80 percent of the re:
mentioned that they employ only Ghanaia ns, and just over half (52 percent) see a strong or
very strong increase in their future employment figures, with only 11 percent seeing stagnation

or reduction. Moreover, 37 percent of the survey respondents stated that they were optimistic

in terms of em ploying more personnel as a direct result of the oil and gas sector expanding
business es in the future , with the rest stating that any future employment can be only partially
attributed to the sector.

To mitigate these skill gaps, several privately and pub licly funded programs were organized

aiming at developing technical and safety skills of young professionals and graduates from

Ghanaian institutions. Others were focused on building the capacity of local education

institutions. Finally, a few company -led programs provided scholarships for Ghanaians to study

overseas and/or gain hands  -on experience as trainees in more developed company operations

inother countries.On  -the-j ob training includes “shadowing” expatriates
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technicaljobs, s o t hat Ghanaians can acquire the necessary exper.i
requirements when the expatriate departs and hands over the responsibility.

In terms of local supplier participation, before 2014 international companies and their suppliers

pro cured some sector -specialized services from local suppliers such as customs clearing, local
transport, lifting equipment ( for example, cranes and forklifts), water, food, fuel, and travel
agency services. Additionally, other nonspecialized services were pr ovided locally , such as civil
engineering, construction, metal fabrication, and welding, because these capacities had been

developed by suppliers to the more seasoned mining sector and transferred to the more recent
development of the oil and gas sector. A fter the enforcement of the local content regulations in

2014, certain goods and services were reserved for local suppliers only . for example, catering,
logistics, welding and fabrication services, vessel services, and freight forwarding. Currently,
the co mpanies registered with the Petroleum Commission offer engineering and/or construction
activities (33 percent); logistics and/or manpower services (27 percent); oilfield and/or
equipment services (21 percent); consulting , insurance , financial , and/or legal services (12
percent); and hospitality and/or catering activities (7 percent) . However, only a subset of these
registered companies are actively engaged with the sector.

Testimonials obtained from the stakeholders interviewed and the SMEs surveyed indicat e that
most SMEs service the sector either directly, through the provision of services to international

companies, or indirectly through the provision of services to foreign contractors. According to

the SMEs surveyed, the share of the products and service s that they sell in oil and gas upstream
follow an upward trend. These SMEs were asked during the survey to report annually the

proportion of goods and services that they provided to the oil and gas sector. The average

percentage is larger in 2014  —17 than in 2007 —-13, as these companies built their capacity and

the mandatory local content requirements were enforced after 2014. However, the value of
goods and services provided by local suppliers and produced in the country is significantly

smaller than the va  lue of contracts that they secured with the upstream sector, and it depends

on the type of good and/or service provided. The SMEs providing nontradables were more likely

to indicate a higher proportion of locally produced goods and services than SMEs provi ding
tradables (equipment is typically imported by companies with over 51 percent of Ghanaian
ownership). Oilfield service providers shared their assessment that the ratio of imported to

domestic goods in the sector can be as high as 90:10. For example, a local supplier of subsea
services chartered a vessel from a Norwegian company, and consequently 60 —90 percent of its
cost is spent outside the country.

Several public and private initiatives have been set up for the support of SMEs and the promotion

of ent repreneurship in Ghana, some of which are specifically relevant to companies wishing to

be involved in the country’s oil and gas sector. The inter
have supported these initiatives and have implement ed their own programs  to facilitate local
SME participation. The major initiatives and organizations for the development of SMEs have

included over time the Enterprise Development Center, the Supply Chain Development Program

(SCD), the Association of Ghana Industries, Invest i n Africa, and the National Board for Small
Scale Industries. As an example of the impact these programs can have, the SCD program has

engaged with 250 companies to date. Currently, 100 companies are actively engaged and

receive training every month and 72 contracts ( total value of US$18.5 million) were awarded to
these companies during  from 2014 to 2017.

Local suppliers to the oil and gas sector face significant constraints to grow th, despite the

country’'s relatively good busi ne sasperfermedibetterrthare thet rankings.
regional Sub -Saharan average and regional peers in terms of ease of doing business in 2017

and improved its position compared to the previous two years. Through literature review and

primary research, this study assessed the fol lowing constraints: (i) access to finance , (i) access

to business information  , (iii) stringent technical and quality standards , (iv) high costs of doing
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business , (v) weaknesses of current industrial policies , and (vi) the small size of the domestic
oil a nd gas market. Moreover, the sustainability of government efforts to develop the oil and

gas value chain are constrained by the limited size of these oil and gas developments. Lastly,

the risks of increased cost of some local goods and services and of corr uption associated with
local content regulation have also been mentioned as inhibiting elements

Going Forward

1 Given the oil and gas windfall, the study highlights potential policy areas where the
government of Ghana and the development community could col laborate moving forward.
They relate to policies focused on upgrading the energy system as well as investing
significantly in physical infrastructure in general.

1 These policies should be complemented with policies that promote innovation and the
developmen t of human capital as a vehicle to infuse increased productivity and
competitiveness in the economy. Additionally, the more the government and the
development community do to improve baseline sector -specific data collection and
availability, the better inf ormed these policies would be.

1 Given the relatively small scale of the Ghanaian oil and gas market, further efforts to
regionally integrate it may enhance the developmental potential for SMEs development and
job growth. The development community could , for example , support enhanced integration
efforts with knowledge products and experiences from other regions.

1 Giventhe recent implementation of the local content regulation, an evaluation of the impact
of this regulation in two to three years could be helpfu I to inform policy changes. This
evaluation may be enriched by benchmarking its results with the experience from other
countries. This evaluation could include in its scope an assessment of how well
entrepreneurial platforms link the international companie s with local suppliers.

1  Additionally, sector diagnostic studies identifying promising subsectors with high potential
for value added and exports would support the design by the government and the
development community of more relevant industrial policies f or Ghana in the context of th e
oil and gas windfall.

Notes

* Jobs are estimated as full  -time equivalent (FTE) positio nsonaverageover 2015 -30. Forexample, if2,000work hours  are equivalent
to one FTE job and total added work hours is 200,000 in 2015 -30, then the added FTE jobs are 7 (200,000 hours/15 years/2,000
hours).
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2. MOTIVATION AND COUNT RY CONTEXT

Motivation

Ghana is today the 13th largest oil producer in Africa and the 47th in the world. Since 2011,

production and exports of oil have contributed to Ghana rea ching its highest level of gross
domestic product ( GDP) growth in history, making it until recently one of the fastest -growing
economies in the world. Ghana currently produces 59,000 barrels of oil per day from the Jubilee
field, which has reserves of abou t 3 billion barrels.  Gas supply fromthe ¢ o u nt thrge esource
fields is expected to help reduce power -generation costs and facilitate further expansion of
electricity supply .t The projects are also considered important for the creation and development

of a specialized local industry and professional skills base associated with the oil and gas
industry.

The World Bank Group has supported the development of G h a n ahree oil and gas fields  with
several instruments . These three oil and gas fields are the J ubilee oil field (2009); Tweneboa,
Enyenra, and Ntomme (TEN) oil fields (2015); and the Sankofa gas project (2015). The
International Finance Corporation ( IFC) has a long -standing relationship with Ghana since the
latter became a member in 1958, having com mitted an accumulated amount of US$3.65 billion

in 104 projects across several sectors and industries 2

The recent discoveries of oil and gas in Ghana have the potential to boost economic growth.
However, their impact will depend on the economic policies implemented, including the ones
associated with the use of the additional oil and gas government revenues.

Across resource -rich countries , there is an abundance of both success and failure stories. On

the one hand, the literature characterizes Indonesia as a success story  because of the type of
economic policies implemented by the Indonesian government (Easterling and Fox2008) . These
include keeping the value of the currency rate low to help growth in export -oriented industries;
dedicating oil revenues to upgrade road, irrigation  , and telecommunications infrastructure , with
a focus on rural areas; and promoting the development of financial intermediation.

On the other hand, the literature characterizes Venezuela as an example of resource curse, with

high su bsidies for oil products, overdependence on oil export revenues, diffused financial control ,
and patronage politics , as the national oil company spends 40 percent more on social programs

than on its oil and gas operation (Venables 2016) . Moreover, food pro  duction capacity declined,
and the nationalization of businesses reduced the incentive to produce. Nigeria is also
characterized as unsuccessful. With a history of over fifty years of oil production, Nigeria has

not achieved sustainable socioeconomic devel opment (M&hler 2010 ). Some of the reasons
provided are internal political instability and violent conflicts , limited social and infrastructure
expenditure , oil exports accounting for most of total exports , negative political economy and
unsustainable energ y subsidies , persistent weakness of political institutions and lack of central
coordination that fuel corruption , and ineffective industrial policies.

The overarching question th is study seeks to answer is the following:

What are the current and potential future outcomes for Ghana derived from : (i) the
development of the oil and gas fields, (ii) the increased market share of gas -fired power
generation, and (iii) the development of the upstream oil and gas value chain?

This chapter discusses aspects o fthe economy in order to lay the foundations for the analysis
of potential outcomes from the three oil and gas developments.
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Key Macroeconomic Indicators

Ghana has shown mixed macroeconomic performance in recent years, with significant shocks

being amplified by policy slippages and resulting external and domestic imbalances. Growth in

2016 was 3.5 percent, the lowest level in two decades. A recovery of growth is expected in

2017 —18, owing to an increase in oil production, declining inflation, and lower imbalanc es if the
right policies are implemented. Following a sizeable fiscal slippage in 2016, the authorities

target ed a significant fiscal consolidation in 2017, which will require sustained revenue
collections and spending controls. Inflation has continued to decline , and the exchange rate has
been broadly stable. The external position has continued to improve, supported by strong foreign

investor participation in the domestic debt market (IMF 2017) .

GDP in Ghana grew at an annual average rate of 5.8 percent ov erthe 1996 -2016 period ( figure
2.1). The contribution of the oil and gas fields to the economy is the main explanation for higher

than usual GDP growth in 2010  —14. For example, growth in 2016 dropped by 1.2 percent (from

2015) due to the damage to the tur ret bearing of the  floating production storage and offloading
vessel Kwame Nkrumah operating in the Jubilee field.

Figure 2.1: GDP of Ghana , 1996 i 2016 (2005 US$)
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Source: Statistics from Ghana Statistical Service and Ghana Data Portal

In 2016, the GDP o f Ghana reached US$36.1 billion, largely dominated by household
consumption (68 percent of GDP) and a trade deficit (18 percent of GDP). In terms of value
added, agriculture is the largest contributor, mostly through the production of cocoa.
Agriculture, ¢ onstruction, transport , and consumer goods account altogether for more than 50
percent of value added.

In recent years, trade openness increased with both imports and exports growing at a faster

pace than GDP —trade as a percentage of GDP was 5 percent in 1 995 and 50 percent in 2016.
The trade profile of Ghana is characterized by exports of commodities (gold and cocoa) and
imports of high value -added products. The development of the oil and gas fields diversified

exports to include crude oil. Currently, gol d, cocoa, and crude oil account for about 70 percent

of total exports, making the economy highly exposed to commaodity - price variability.

Imports span a wide range of products and capital goods, which reflects the low industrialization
level of Ghana. + More than 80 percent of transport equipment, motor vehicles, electronic
equipment , and other manufacturing is imported , and about 70 percent of the cement and
refined oil products are procured overseas. Almost 60 percent of the products manufactured by

energy -intensive industries (iron and steel, chemicals, paper and pulp , for example ) are also
imported . However, imports of consumer goods and market services are rather limited.



Final Report 8

Figure 2.2 GDP Components in 2015
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The public budget deficit was 6.7 percent of GDP in 2016 (table 2.1 ). The actual oil revenues
realized were  US$220 million, almost 40 percent lower than projected for the 2016 budget. Th e
lower oil revenues contributed to the increase in the budget deficit and led to a further increase
in the public debt. In 2016, Ghana’'s public debt represen

percent of tax revenues were required to service it (both interest and capital).

Ghana’'s popul ati on abaw?264 mitlionimn20l% whilethe labor force estimate

is 11.6 million with a participation rate of about 80 percent (ILO 2015) . Ghana is characterized
by a low unemployment rate (5.2 percent). Approximately 45 percent of total employment is

provided b y the agricultural sector. The Ghanaian workforce consists mainly of unskilled labor.

Table 2.1 : Public Budget, 2016 (US$ millions)
2016
Total revenues 5,872
Of which oil  -based revenues 220
Total expenditures 8,424
Deficit 2,553

Source: Ghana Ministr y of Finance, 2018 Ghana Budget Statement and Economic Policy

The Power Sector

The unreliability of power supply undermines Ghana’s econ
the power system in Ghana to build the foundation for analysis of the impact of the e ffects of
the additional gas coming into the system as a consequence of the development of Jubilee, TEN,
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and Sankofa. It briefly discusses the electricity sector , including power generation, grid
infrastructure, energy trade, and electricity rates.

Although Ghana’s install ed megawpatisd i MW) (raufhly 40 p2rZeht hydr o and
60 percent thermal) is higher than the peak demand, it failed to meet demand in 2014 and in

2015 (Oxford Business Group 2015) . This was mainly due to lower water levels in t he reservoirs
and insufficient gas flow coming from Nigeria through the West African Gas Pipeline (WAGP).

This led to the proliferation in the use of generators powered by liquid fuels , including diesel fuel
and heavy fuel oil.

State -owned companies accoun t for 88 percent of the installed generation capacity (the Volta
River Authority and the Bui Power Authority), while Independent Power Producers (IPPs) account

for the remaining 12 percent. IPPs include such companies as Sunon Asogli and CENIT Energy.
GRID Co is the state -owned utilit y responsible for transmission. Distribution is the responsibility

of the Electricity Company of Ghana , serving more than 2.5 million residential customers and
1,000 companies, and of the Northern Electricity Distribution Compan y, serving the rest of the
country.

Box 2.1: Overview of the Ghanaian Electri city S ystem
1 Currently , the generation deficit is covered by imported energy and by a Turkish barge
docked in Tema (estimates of 300 MW  —there should be 2220 0 MW addition for the next

10 years).

1 Volatile precipitation levels affect hydro p ower generation , making the system unreliable,
and a significant proportion of the generation capacity is hydro.

1  The latest built thermoelectric plants increased the average electricity cost (as compared

with the low cost of energy produced by hydroelectric plants).

9 Stated -owned utilities are highly indebted because they are not able to transfer their full
cost to their consumers.

I  Transmission and distribution losses are currently on the high end (roughly 28 percent).

1 The government has ambitious plans to award more IPP con tracts as the Sankofa gas
becomes available. However, their implementation is still uncertain.

Power Generation

The government has yet to set the necessary framework to encourage the private sector to

invest and increase the capacity of the power sector and to fix the weak financial situation of

thestate -owned wutilities. The country’s installed capacity is a
1,580 MW in hydroelectric plants, 22.5 MW in solar plants, and the balance in thermoelectric

plants. Appendix E descri bes in detail the installed capacity ( table E.1 ) and outlines current

knowledge about the planned capacity increase ( table E.2 ).

In 2015t he country faced power shortages and rolling blackouts (150 days) when the growth

of the economy was at the same time slowing down ( Reuters 2015) . The main reasons for the
supply -demand mismatch were low water levels in the main reservoir of the Akosombo
hydroelectric plant ;s intermittent gas supplies coming from Nigeria; and low availability of some

old thermal generatio  n plants.

Lack of e lectricity affects small and medium enterprises ( SMESs) and households (Forkuoh and Li
2015; World Bank 2017 ). Their alternative is to resort to diesel generators, but typically they
cannot afford this alternative without losing competiti veness. Per the Institute of Social Science
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and Economic Research (ISSER 2015), the economic cost of the unreliable power supply is
estimated at between $320 and $920 million per year (Forkuoh and Li 2015) . Moreover, the
Wholesale Power Reliability report (PSEC and GRIDCo 2010) indicated that the cost of
inadequate and unreliable power supply was between 2 —6 percent of GDP, and the World Bank
(Mathrani et al. 2013) estimated it at 1 percent of GDP. The International Monetary Fund ( IMF
2016) also highlighted the need to fix the power sector, which has led to bad economic
performance of manufacturing

Grid Infrastructure

Electricity access stood at about 78 percent in 2016 , placing Ghana at the forefront in the Sub -
Saharan Africa region. This is attributable to the launching of the National Electrification Scheme
in 1989 (IEA 2014) . However, transmission losses are about 4.7 percent and distribution losses

are about 23.5 percent (both technical and commercial losses). This is high compared to the 8.2
percentg lobal average of transmission and distribution losses, the European Union level average

of 6.4 percent, and Sub - Saharan average of 11.7 percent .

Electricity Trade
Alt hough until 2005 Ghana was a net importer of electricity, more recently the country becam e
a net electricity exporter (table 2.2).However, the net export balance has been decreasing since
the 2010 peak of 930 gigawatt hour s. Thisis a consequence of diminishing exports and higher
imports over the period. The electricity trade balance is affec ted by the variable energy

production of the hydroelectric plants owned by the Volta River Authority, which suffer from
increasing drought periods. The primary electricity trading partners of Ghana are the Ivory Coast

on the West, and Togo and Benin on the East. These four countries are interconnected by
transmission lines.

Table 2.2: Foreign Electricity Trade ( gigawatt hours )
Year 2000 2002 2004 2005 2006 2008 2010 2012 2014 2015
Import 864 1146 878 815 629 275 106 128 51 223
Export 392 612 665 639 754 538 1036 667 522 552
Net import 472 534 213 176 -125 -263 -930 -539 -471 -329

Source: Diawuo and Kaminski 2017  ; IEA 2017.

Electricity Rates

Ghana’'s electricity mar ket has wundergone significant restr
ongoing unbundling o f assets and the opportunity for increased private sector participation

through IPPs. Electricity rates have increased recently, in order to make them more cost

reflective ( table 2.3).

The tariff framework defined by Public Utility Regulatory Commission ( PURC) makes residential
consumers pay less than nonresidential ones. Additionally, lower consumption leads to a lower
electricity rate paid. There are effectively cross -subsidies from nonresidential consumers and
from the wealthier residential consumers to the poorer residential consumers. Overall, electricity

rates do not fully reflect generation, transmission, and distribution costs , as highlighted in Pueyo
etal . (2016).
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Table 2.3: Electricity Rates

Residential  consumption (kWh) Rate (Ghanaian pesewa ) Rate ( 2014 US $)
071 50 20.5 0.06
517 300 41.2 0.12
301 i 600 53.5 0.16
601 - 59.4 0.17
Service charge (per month) 387.5 1.14
Nonresidential consumption (kWh) Rate (Ghanaian pesewa) Rate ( 2014 US $)
07 300 59.2 0.17
301 i 600 63.1 0.18
601 - 99.5 0.29
Service charge (per month) 645.9 1.89

Source: Ghanaian Public Utilities Regulatory Commission
http://www.purc.com.gh/purc/sites/default/files/4th_qtr_aaf _2014.pdf

Notes: kWh = kilowatt hour; a p esewa is a Ghanaian monetary unit worth one hundredth of a cedi

Ghana, Ivory Coast, and Nigeria ( the West Sub -Saharan region) are among the countries with

the highest average cost of electricity generation in Africa (about US$140 per megawatt hour,
MWh). The IEA World Energy Outlook has conducted a comparative assessment of grid electricity
prices by end use sector in selected African countries (IEA 2014). Average generation cost in

the East Sub - Saharan region (Ethiopia, Kenya, and Rwanda) stands at US$110 per MWh, while
in southern parts of Africa (S  outh Africa, Zimbabwe , and Angola) average generation cost is
estimate d atonly US$55 per MWhin 2013. The increased generation costs in recent years reflect

the addition of new thermal units that increased electricity costs (Pueyo et al . 2016). The Ghana
Wholesale Electricity = Market Bulletin confirms that the average generation costs for thermal

power plants stands at more than US$110-120 per MWh in 2016, while hydro capacities
provided electricity at an average cost of US$70-80 per MWh (Pueyo et al . 2016).

The Oil and Gas Sec tor

Ghana’'s oil and gas sector is attracting significant invest|
economic growth. Refined oil products are currently the second -most used form of energy, after
bioenergy (mainly in the form of biomass used by househ olds, thatis, wood). Oil products account

for 40 percent of primary energy supply, followed by hydropower and natural gas.

Oil and Gas Production

Ghana is an emerging oil and gas producer with potential for large -scale commercial
development of offshore o il and gas fields.  Oil production started in December 2010 . Proven oil
reserves are estimated at 1.1 billion barrels , whil e proven gas reserves are estimated at 2.1
trillion cubic feet. In the long term, oil production is projected to peak at 236,290 barre Is per
day, and gas production is expected to average 323.7 million cubic feet per day (figure 2.3) -
Currently, Ghana uses natural gas produced by the Jubilee Field and imports natural gas from

Nigeria via the WAGP.

Oil companies operating in Ghana are ma inly multinationals. Some of the major oil and gas
companies include Tullow Ghana, Kosmos Energy, Eni, and Hess Ghana Limited . Their
subcontractors include Schlumberger, Baker Hughes, Weatherford, Ocean Rig , and Technip. The

number of SMEs in the sector ha s increased since the development of the oil and gas fields.
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Figure 2.3: Projected Production Profile: Crude Oil and Natural Gas (2018 i 25)
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Source: Ghanaian Ministry of Finance

Note: SGN= Sankofa Gye -Nyame , AG= Associated Gas, NAG= Non-Associated Gas

The Jubilee, TEN, and Sankofa  Fields

This section briefly describes the Jubilee, TEN, and Sankofa fields, wh ose development the World
Bank Group supported in various ways. A more detailed description can be found in appendix G.
Jubilee Field

In2007,twoexplor ati on well s confir med dppreximdtalyb i600endionDarrels Fi el d’ s
of recoverable oil reserves (Tullow Oil 2017a; World Bank 2015 b) and 800 billion cubic feet of

associated gas resources  (World Bank 2009) . The oil samples showed high  -quality | ight crude

oil with low  sulphur content. The field lies about 60 kilometers off the coast, at a depth of about

1,250 meters and between the license blocks Deepwater Tano and West Cape Three Points. The

Jubilee discovery was t he deWestd\kicas (Kdsmas g.@)s ta nidn Ghfafnsah cr e
first oil -production project (IFC 2015) . It enabled the development of the upstream and

midstream of the oil and gas sector in the country, as well as for the first time the diversification

of the count r yrthe traditipnal cammoditias of gold and cocoa (IFCn. d.).

Tweneboa Enyenra Ntomme (TEN) Field
TEN is Ghana’'s second | argest field, an@ullewtOd2086¢ ccond t o com

In 2009, an initial well was successfully drilled. This was foll owed up by a series of further

successful appraisal and exploration wells , Which resulted in the discovery of the TEN field

(Tullow Oil 2017b) . The total recoverable reserves are estimated at about 300 million barrels,

with a plateau peak production of about 80,000 Barrels of oil per day (bopd) (World Bank

2015 c). Moreover, both associated and nonassociated gas was found (World Bank 2013) . The

fields that make up TEN lie in the Deepwater Tano block, about 45 kilometers off the coast and

about 20 kilometers west of Jubilee, at a depth of 1,000 —2,000 meters . By adding nonassociated

gas to the energy mix, the TEN field can further diversify
the country’s downstream industry.

Sankofa Field

The Offshore Cape Three Points (OCTP) Integrated Oil and Gas Project includes the combined
development of the Sankofa Main, Sankofa East, Gye Nyame, Sankofa East Cenomanian , and
Sankofa East Campanian  (Eni 2016; World Bank 2015a) . The former three are nonassociated

gas fields, while the latte  r two are oil fields. The development of the fields started in January

2015. The fields are located within the OCTP block in the Tano Basin, at water depths ranging
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from 600 to 1,000 meters and lie approximately 60  kilometers off the coast of Ghana. The
offshore fields are estimated to hold approximately 1.5 trillion cubic feet of gas and

approxi mately 500 million barrels of oil. The reserves are
thermal power plants for more than 20 years. Oil production from the proje ct commenced in
May 2017 and is expected to peak at 80,000 bopd in 2019. Gas production is expected to start

in mid -2018, with a daily production capacity of 170 million cubic feet. This would be enough to
generate an additional 1,100MW of power for Ghana.

The Oil and Gas Value Chain

As the development of the local oil and gas sector in Ghana is recent, its local value chain is still

developing and refocusing from a traditional import -oriented business.  This section describes
briefly the main actors along t he value chain, and the local content regulation enforced since
2014. Appendix | includes a broader description of the sector value chain.

Main Actors along the Value Chain

The Ministry of Energy and Petroleum defines the sector policies and oversees the r egulatory
agents operating in the various segments of the value chain ( figure 2.4 ). The Petroleum
Commission (PC) oversees the upstream segment, including applications and compliance by the
international oil companies (IOCs) and the Ghana National Petroleu m Corporation (GNPC). The
Energy Commission and the PURC oversee the actors in the midstream , including the Ghana
National Gas Company (GNGC), in issues related to licensing and security of supply. The National

Petroleum Authority regulates the downstream, including actors such as the Tema Oil Refinery
(TOR), the Bulk Oil Storage and Transportation Company, bulk distribution companies (BDCs) ,
and oil marketing companies (OMCs).

Six IOCs along with the GNCP own the licenses for the Jubilee, TEN, and Sankofa fields. ® The
GNCP is partner to all licensing agreements in the country as required by law. The GNGC is a

subsidiary of the GNPC. The TOR, the Bulk Oil Storage and Transportation Company, 34 BDCs,

and 96 OMCs serve the downstream segment. OMCs buy products from BDCs and sell them to
the final consumers, either directly or through service stations and distributors. See figure 2.4.

Figure 2.4: Main Actors along the Value Chain
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REGULATORY Petroleum Commission EperRyCom mis=lon St ol tes National Petroleum Authority

Regulatory Commission
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International Oil Companies ‘ Li ‘

INDUSTRY M E @R | Bulk Oil Storage and Transportation I

PLAYERS PR , N
Ghana National Petroleum Corporation Bulk Dlstrlb'utlon oil Marke.tmg
Companies Companies
Source: GNPC 2016
Local Content Regulation
The Petroleum (Local Content and Local Participation) Regulation (LI 2204) was enacted in
November 2013 and has been enforced since February 2014. Its main objective is to avoid what

isknown asthe *“resource curse ” and to promote the utilization of local economic factors (people,
goods, and s ervices) by IOCs active in the upstream sector with the goals of instigating economic
growth, reducing poverty, and contributing to the general prosperity of the citizens of Ghana. °
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By adopting local content policies, countries encourage IOCs to become ac tive players in the
facilitation of links between the economy and the oil and gas sector. The local content policies
are inspired by the Norwegian program Qil for Development. ©

In Ghana, the local content regulation requires that , within a decade from the date of
effectiveness of the license or the petroleum agreement, over 60 percent of goods and services

be sourced from local companies and over 70 percent of technical and management staff be
Ghanaians. I0Cs submit a Local Content Plan (LCP) to the PC in w hich they outline the future
procurement needs as well as the foreseen employment situation. The LCP includes a technology

transfer subplan that outlines efforts aiming at transferring technology to Ghanaians and to

indigenous companies. I0Cs report annual ly to the PC on the progress toward the objectives of

the LCP.

Operationally, the overall responsibility for monitoring of the implementation of the regulation

lies with a Local Content Committee, operating under the direct authority of the PC, with
respon sibilities ranging from guideline preparation to recommendations to the PC. It is stressed

here that the Local Content Committee does not itself accept or reject the LCPs. Its role is to
make recommendations for accepting or rejecting the plans to the PC, which ultimately decides.

Box 2.2: Definition of Local Content

Local content inGhanaisdefinedas “the quantum or percentage of locally produced materials,
personnel, financing, goods and services rendered in the petroleum industry value chain and
which can be measured in monetary terms. "

Source: Ghana Local Content Plan Template, http://www.petrocom.gov.gh/forms.html

Worldwide, there are both good and bad experiences of local content regulation implementation.

For example, local content regulation allowed Norway to build the capacity of local staff and

suppliers of good and services. © Not only have these suppliers became competitive
internationally, but the government used oil revenues to implement sound industrial policies in

other sectors of the economy. The Norwegian local content regulation was later dismantled as
requested by the country’s c¢commi t AngolatalsoimpemeanteddocdEur opean Uni c
content regulation , but with negative consequences for its economy. It should be noted that
depending on the country context and the format of the loc al content regulation, local cost could
increase in the range of 15  —20 percent for basic services, with extremes as high as 200 -300
percent in some cases, compared to world market prices (Research 2017) . Ghana can do much
better given its stable democracy, active press and nongovernmental organization community,
and stronger sector governance.
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Notes

! Access to power is considered the biggest con straintby 50 percent of Ghanaian firms surveyed in IFC's Jobs Study
four times higher than in the sample average of all African countries surveyed

2 Per IFC management information system, as of October 2017.

3 The trade openness index is above 1, which reflects that the Ghanaian economy greatly depends on its exports and imports

4 For example, most  machinery is imported, including excavation machinery, electric generation sets , and gas turbines

5 The Akosombo Dam is Gh a n dargsest plant

6 Wor | d Bank dat a, “Electric Power Transmission, and Distribution
https://data.worldbank.org/indicator/EG.ELC.LOSS.ZS.

7 See Republic of Ghana, Ministry of Finance .2016. Ghanaods Tur nar Aacra:dMirstryofFinance

http://  www.mofep.gov.gh/sites/default/files/reports/economic/Ghana%?20Investor%20Presentation -

%?200n%20the%20%27 State%200f%20the%20Economy%27.pdf

8 The I0Cs are  Tullow Oil, Kosmos Energy, Anadarko, Petro SA, E ni, Vitol .

 “The resource curse is the failure of reso urce -rich countries to utilize their natural resources and translate them into wealth for

their citizens. " Natural Resource Governance Institute (NRGI) (2015). The Resource Curse: The Political and Economic Challenges of

Natural Resource Wealth . [online] N RGL. Available at:
https://resourcegovernance.org/sites/default/files/documents/nrgi_readers_compilation.pdf [Accessed 21 May 2018].

1 Norwegian government institutions and experts offer ed strategic, technical , and | egal support to -r€Bldtadna’ s petrol eum
ministries and institutions. The aim was to contribute to building a strong Ghanaian capacity for resource management, environmental

protection , and revenue management, including the legal and regulatory frameworks. Norway also share d relevant Norwegian

experiences from civil society dialogue and mechanisms for coexistence among the petroleum sector, fisheries , and local

communities.
1 Norway also promotes the implementation of local content regulation through advisory services that they provide to resou rce-rich
countries.
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3. METHODOLOGY

Introduction

The three building blocks (
application of the GEM

integration of local

small and medium enterprises (

-E3-G, a computable general equilibrium (CGE) model,
to quantify the effects on growth and jobs of potential scenarios for 2015
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figure 3.1 ) of the methodological approach are the following: (i)
which was used

—30; (ii) a value chain
analysis, which gathered primary and secondary quantitative and qualitative data on the

and gas value chain; and (iii) a company survey, which focused on all local companies interested

in providing goods and services to the upstream oil and gas value chain

CGE Model

The GEM-E3-G is used to estimate socioeconomic impacts of potential development scenarios
—30. A very detailed discussion of the model features is available in
employment (direct, indirect

for Ghana in 2015
C. The model quantifies economic and

Figure 3.

1:

Buil ding

Bl oc k s otofiicaltAppeaclst udy 6 s

What are the outcomes of the IFC-supported oil & gas investments in Ghana derived from:
1. The increased market share of gas-fired power generation
2. The development of the oil and gas value chain
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the potential development scenarios categorized for this study.

The model was calibrated to the most recent available
captured all the links

among

the different

Survey

» Identification of
supply chain

actors nationwide
Design and
execution of email-
based survey on
local supplier
involvement in the
local O&G value
chain

» Analysis of

quantitative and
qualitative data

SMEs) and Ghanaians in the upstream oil

Met hod

appendix

, and induced *) impacts from

input -output table of Ghana (2015). It
sectors and their exposure to international
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competition, as it explicitly quantifies the share of imports and domestically produced goods in
sectoral demand. They key modelling features and assumptions include the following:

1 Construction phase of the Jubi lee, TEN, and Sankofa fields. This stage requires services,
materials, and equipment, some imported ( for example, machinery) and others domestically
produced.

1 Investments in the economy. This category includes the field development, infrastructure,
and oth er investments. They are broken into the specific products.

1 Government oil and gas revenues . Public revenues from oil and gas discoveries consist of
royalties and income taxes. The GEM -E3-G model can quantify the impacts of potential
alternative scenarios  of the use of these revenues by the government, including the upgrade
of transport infrastructure (road and rail), telecommunications, and the power grid.

1 Transmission and distribution (T&D) losses. The model can quantify the effects of the
upgrade of the electricity T&D system . (T&D losses are currently high, at 28.3 percent .)

1 Power generation mix . The current power generation mix is dominated by hydroelectric
plants and thermoelectric plants fired with light crude oil and natural gas coming from
Nigeria. The model can quantify the effects of increased locally produced natural gas.

1 Effect of electricity rates on production cost . The model quantifies the impacts of changes in
electricity rates on production costs and competitiveness of each sector, and how t his affects
domestic production and investments.

1 Ghana public budget. The GEM-E3-G model includes a detailed financial and fiscal
representation of the Ghanaian economy and can estimate the effects of further debt risk
reduction (as translated into lower b orrowing interest rates) on the domestic economy. The
model can simulate the impacts of government decisions regarding spending of additional
oil and gas revenues and fiscal policy formulation. The effect on public revenues is also
estimated as the model ¢ aptures both royalties and major types of taxation.

Value Chain Analysis

The value chain analysis focused on the degree of integration of the Ghanaian workforce and

local suppliers in the upstream value chain. The research framework for the analysis utiliz ed
three methods for the collection of primary and secondary, quantitative and qualitative data.

For the collection of primary data, the study triangulated the following approaches: qualitative

in-depth interviews of main stakeholders, followed up by quant itative data collection from main
stakeholders and a survey of local companies interested in supplying goods and services to the

upstream segment ( figure 3.2 ).

Survey
The e -mail -based survey's objective was to collect information from local companies inte rested
in serving the oil and gas upstream value chain. The results are intended to complement the
understanding of the investments’ i mpact beyond the viewpo
development side, the institutional side , and the nongovernmental organization /think tank side.
The population of local companies was put together by combining sets of companies obtained
from various sources , and the compiled 1ist of suppliers was review
Chamber of Commerce and the Takoradi Chamber of Commerce. A more detailed description of

the survey method and procedure followed can be found in appendix K.
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Figure 3.2: Value Chain Analysis Investigation Tools for Collecting and
Verifying Quantitative and Qualitative I nformation

Establishing facts from
literature and
supporting the way
forward with new
investigation leads

Phone
interviews

Information
analysis,
validation,
verification
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Face to
face

Gauging the grass-
roots perception of the

interviews

Verifying understanding
in terms of the sector’s
structure in the
country, the different
layers and actors
involved and the
evolution of related

impact the oil and gas
sector developments
had on the supply
chain

issues

Analysis

The qua ntitative and qualitative data gathered for the value chain analysis was processed
according to the framework presented in figure 3.3 . The indicators and metrics were chosen
based on their relevance to assessing the integration of local resources in the up stream oil and
gas value chain.

Figure 3.3: Framework for the Analysis of the Local Contribution to the Upstream Oil and Gas Value Chain

m Quantitative Qualitative Quantitative Qualitative
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% by types of goods & services provided
to the oil and gas sector
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provided by local suppliers that stays in
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List of oil and gas sector clients served

Main activity type of local companies

Specific goods/services local companies
provide in the oil and gas sector
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to the oil and gas sector in the future

Gaps in the skills required by the
ccompany in order to serve the sector

Initiatives for local supplier
development

Critical constraints to increasing local
sourcing
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Study Limitations

1  Ghana oil production is fully matched by the global demand until 2030.
1 The alternative  scenarios ig nored a potential (though unlikely) adoption of more ambitious
global climate change targets and energy policies aiming at a significant reduction of
greenhouse gas emissions .2
f The analysis was made with the data provi,ioCsthby t he Ghan
PC, and the SMEs (via an e -mail -based survey). Although contact was made with a
considerable cross -section of stakeholders, and evidence was obtained from all major actors

in the sector, this is not necessarily reflected in completeness of the guantitative datasets
collected.

1 The impact of the oil revenues on the Ghanaian cedi and the uncertain ty of the political
economy has not been quantified by the model, which assumes a fixed exchange rate. s

1 The study did not envision an interview -based SME s survey. The information collected

throughane -mail -based survey from a sample of the total SME population is not necessarily
fully representative of the population.

Notes

1 Direct impacts  refer to employment and economic activity resulting from the construction and operation of oil and gas fields.
Indirect impacts  are associated with the suppliers of equipment and materials used to build the oil and gas platforms and with the
services and materials  used to maintain the operation of oil and gas fields. Indirect impacts also include forward linkage effects (but

not price effects, which are included in induced impacts). Induced impacts  are associated with t  he price and income effects of the
development of oil and gas fields in the economy, usually meant to be a result of the new equilibrium reached by the economy after
having developed the fields. Induced impacts also include the effects of increased househo Id income and spending of additional
government revenues from oil and gas (and the potential economic benefits from changed electricity prices)

2 For example, if this were the case, fossil fuels could be taxed , their demand reduced, and some of them could become stranded
assets .

3 Some oil - and gas -rich countries tend to adopt poor monetary policies that eventually lead to an overvaluation of their currency,
thus undermining the competitiveness of the ir economy.
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4. ANALYSIS AND FINDING S

Introduction

This chapter discusses the implications of pot
to potential policy choices implemented
were designed and quantified using the
transmission channels through

The potential effects of the oil and gas investments were

whi ch

during the period when the investments were made, but

depend on assump

technologies, energy

tions made on a multitude of factors
structure , population and labor force
Consequently, the GEM

GEM-E3-G model ,
Ghana’' s

, disposable household income
-E3-G model projections rely in turn on key assumptions in terms of
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ential and likely growth scenarios for Ghana linked
by the government moving forward. These scenarios
which captures all different
e ¢ o n ofiguye 4il 9)

affected

estimated not only in a static context ,
were projected until 2030. These effects

, including economic and energy system
, and oil and gas prices.

-system structure, energy efficiency, demographics, and growth policies.
Projections are categorized and specified in the form of growth scenarios.

Figure 4.1: Transmission Channels for the Oil and Gas Sector

Phase |: Discovery and Construction of O&G fields

T~

Phase li: Operating & Maintenance of O&G fields

T

Local Economy

# Transport 5ervices
~ Construction

» Employment (unskilled labour)

External Economy
» Employment (skilled labour)
~ Machinery
~ FPSO

Use of O&G Revenues
# Infrastructure Upgrade
~ Debt Reduction
# Human Capital Upgrade

Use of extracted energy
» Exports
~ Power Generation

Source: E3M elaboration

Note: FDI = foreign direct investment

Potential Growth Scenarios

¥

¥

Local Economy

~ Increased
Competitiveness and
higher exports for energy
intensive industries and
market services

~ Employment (skilled
labour)

~ |Improvement in current
account

Local Economy

~ Lower frequency of power
outages. Lower production
costs for the firms,
increased attraction of FDI

~ Increased electricity access
of households

# Lower cost of electricity
production

~ Trade balance improvement

; FPSO = floating production storage and offloading.

The Full Scenario assumes that the three oil and gas fields are discovered and become fully

operational. The study breaks down the Full Sc
the construction phase of the oil and gas fields;

stage 3, the investment in infrastructure financed with government oil and gas revenues
includes the combined effect of

Full Scenario

The study also compares the estimates from
Scenario. The Reference Scenario h

enario into the following three
stage 2, the upgrade of the energy system;

stages: stage 1,
and

. The

stages 1 —3 together (including productivity
improvements induced by the infrastructure investments)

stages 1 —3 and the Full Scenario with a Reference
ypothesizes a situation for Ghana in which no oil and gas fields

were discovered, and therefore energy needs are met through imports of electricity and of natural
gas from Nigeria through the
capacity of the WAGP is expected to be insufficient to meet the natural gas demand after 2020,
the Reference Scenario also assumes the addition to the system of a small

regasification terminal. Additionally, in the Reference Scenario,

West African Gas Pipeline (

Ghana cannot export oil

WAGP). However, as the transmission

liquefied natural gas
, and the

country continues to use power generators fired with liquid fuels (light crude oil and diesel).

(
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Important inputs to the model are the dates
and associated investments (table 4.1 ).

ofthe discovery of the field,

23

the construction period,

Table 4.1: Discovery, Construction Period, and Investments in the Jubilee, TEN , and Sankofa Fields
Field Discovery Construction period Investment (US$ billion )
Jubilee 2007 2008 —-2010 3.2
TEN 2009 2011 -2016 4.9
Sankofa 2009 2011 -2017 7.9
Source: E3M estimations based on the Tullow report for Jubilee (2017a ) and TEN projects (2016) and the IBRD
report for the Sankofa field (World Bank 2015).
The Full Scenario also assumes that the crude oil produced in the three fields is mostly exported,
and that a small share is used for power generation and the Tema Oil Refinery (TOR) ( table 4.2 ).
Table 4.2: Projected Uses of Locally Produced Oil (1 ,000 barrels of oil per day )
Uses of ol 2010 2011 2012 2013 2014 2015 2020 2030
Exports 0 11 29 39 59 104 168 118
Local refinery 20 22 11 10 4 2 2 3
Power generation 5 2 6 8 6 5 5 5
Source: E3M estimations based on projections by Republic of Ghana, Ministry of Finance. 2016. Ghanaos
Turnaround Story . Accra: Ministry of Finance . International Futures databas e,
http://iwww.ifs.du.edu/ifs/frm_GraphicalDisplay.aspx ;and calculations for oil use in power plants and in

refineries .

Following the Ghana Gas Master Plan, the Full Scenario assumes that

most of the locally
produced gas is used by current and future thermoelectric power plants. It also assumes that a
small share is dedicated to industrial consumption and none to residential consumption

, because

the latter is served with liquefied petroleum  gas ( LPG), produced by the Ghana National Gas
Company .
Table 4.3: Projected Uses and Imports of Natural Gas (million cubic feet per day)
Usesof g as 2015 2020 2030
Power generation 112 230 380
Industrial consumption 0 22 72
Oown use 3.4 7.6 13.6
Impor ts 74.8 0.0 168.3
Source: E3M estimations based on GhanaGass Master Plan projections for Ghana’
and gas use in industrial sectors and own calculations for gas use in power plants
Note: Own use refers to gas used in energy industries mainly for oil and gas production. Based on IEA data, the
global share of gas own use in total gas production stood at about 9% in 2015, while for Nigeria the share is 8%,
which was also used for Ghana.
The Full Scenario also assumes that elect ricity consumption grows in all sectors and the
electrification of households increases as the gas production suffices to increase power
generation capacity. According to the estimates of the Gas Master Plan, in the short term, gas
production increases slo wly to closely follow the growth of the demand from the existing
generation capacity. However, as new gas transportation and power generation capacity is built

S

fossi
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(table 4. 4), local gas production increases to reach 305 million cubic feet per day in 2022, and
gas imports are no longer needed by 2020. Alt hough local gas production is expected to decline

to 297 million cubic feet per day in 2030 because of declining reserves in the Jubilee field, gas
demand continues to increase until 2030 to meet power generati on demand. Consequently, gas
imports are expected to kick in after 2025, though at a lower level than in the Reference

Scenario.

Table 4.4: Projected Gas -fired Generation Capacity MW)

Scenarios 2015 2016 2017 2018 2019 2020 2025 2030
Reference 1,019 1,960 1,960 1,960 1,960 2,308 2,308 3,245
Base 1,019 1,960 1,960 2,308 2,308 2,833 3,856 4,580

Source: E3M estimations based on the Gas Master Plan projections

Finally, the Full Scenario assumes that government oil and gas revenues are used to upgrade
transp ort, telecommunication, and energy infrastructure (i.e. power generation, transmission
and distribution) (  table 4.5 ).

Table 4.5: Projected Government Oil and Gas Revenues and Infrastructure Uses (US$ million)

2015 2020 2025 2030
Government  oiland gasre  venues 400 1365 1615 1842
Roads 132 449 531 606
Rail 78 267 316 361
Telecommunication 56 189 224 255
Power generation, transmission, and distribution 108 367 434 496
Gas transportation 27 92 109 124

Source: E3M estimati ons based olprodGctioa prafile flargelyoders/édlfromf Gae Master Plan) ;
global oil and gas prices (derived from IEA2016) ; and t he gover nment “Sowing@é Seads forsGrowth
and Jobs : 2017 Ghana Budget Highlights  .”

Model Estimates

The impact of the oil and ga s fields on the economy and employment of Ghana depends on a
multitude of factors. To identify the importance of each factor and its impact , the model -based
assessment has been split in stages ,as noted earlier . Each stage focuses on the implementation

and evaluation of specific actions.

1 Stage 1: Construction phase (development of  oil and gas fields)

1 Stage 2: Upgrading the energy system (gas replaces liquid fuels in power generation,
increased electricity access of households)

1 Stage 3: Investments to upgra de infrastructure

It should be noted that the decomposition of the scenarios in three stages is done to identify

the importance of each factor separately. If only the all -inclusive scenario was presented , the
net impact on  gross domestic product (  GDP) and employment would mask the contribution of

each element. The scenarios examined and the rationale associated with each is presented in

table 4.6 andin the following sections.



Stage 1

Final Report 25

Table 4.6 The Full Scenario with Stages 1 i 3 and the Reference Scenario.

Scenario Description Rationale

Reference Oil and gas is not discovered in Ghana, and the This scenario is tfie
growing energy needs are covered with imported chosen to be compared with the other
natural gas and electricity. scenarios.

Stage 1 Includes the initial investments required to Focuses on the estimated effects from
construct the Jubilee, TEN, and Sankofa fields. the construction of the fields.

Stage 2 Adds to Stage 1 the effect of using the locally Estimates the effects on the economy
produced natural gas to produce elect ricity  from replacing liquid fuels with natural
(replacing liquid fuels). gas and from increased electricity

access of households.

Stage 3 Adds to Stage 2 the effects of the government Focuses on the impact of using the
using the oil and gas revenues to build additional public revenues from oil and gas to
transportation, telecommunication , and power upgrade infrastructure.
infrastructure capacity.

Full It combines fully the effects of Stages 1, 2, and Estimates full potential effects on the

scenario 3, inclu ding the productivity improvements economy of the three oil and gas
induced by the infrastructure upgrade. fields.

Stage 1 estimates the effect in the economy of the construction phase of Jubilee, TEN, and

Sankofa ( table 4.7 ); no effects of the government oil and gas revenues are considered. Total
investment required to construct the three fields is approximately US$16 billion. It includes
approximately US$7.2 billion in equipment —for example, for  floating pr oduction storage and
offloading (  FPSO) vessels , flowlines, subsea trees, and manifolds) ; US$7.6 billion in well drilling ;
and US$1.1 billion in auxiliary services. Although these investments represented approximately

20 percent of t he c ounroughly 98 pe&&nP of them wer@ $obirced from
overseas , reducing significantly their potential effect on the local economy. !

Table 4.7: Investment in Jubilee, TEN, and Sankofa (US$ billion)

Field Equipment Well drilling Auxiliary  services Total
Jubilee 1.43 1.50 0.22 3.15
TEN 2.22 2.33 0.34 4.9
Sankofa 3.59 3.76 0.55 7.9
Total 7.24 7.60 1.11 15.95
Source: Study estimates based on public information made available by the companies involved ( for example ,
Tullow 2016) .

According to the GEM -G3-G model es timates, the effect of Stage 1 is a marginal 1.1 percent
increase in GDP in 2010 —17 over the GDP growth of the Reference Scenario in the same period 2,
The model also shows that this marginal GDP increase is mainly driven by investment, and
secondarily by h  ousehold consumption ( table 4.8 ).

The effect on GDP is estimated by the model at US$5 billion, much lower than the total
investment in the three fields. This is because a significant part of these investments benefit s
other economies ( for example , Singapor e, which fabricated the FPSO). Consequently, imports

during the construction period increase by 3.7 percent as compared to the Reference Scenario.

The construction of the fields leads to an additional demand of domestically produced goods and
services. Thi s additional demand induces a limited increase in employment, which in turn leads



Final Report

to an increase in wages and production costs. Higher wages would lead to increased household
disposable income and to higher production costs that drive a limited decline in Ghanaian exports
(relative to the Reference Scenario).

Table 4.8: Stagel Marginal GDP Increase over the Reference Scenario

GDP and components 2011 i 17 2018 i 30
GDP 1.1% 0.01%
Investment 7.7% 0.01%
Household  consumption 0.8% ~0%
Exports -0.8% ~0%
Import s 3.7% ~0%

Source: GEM-E3-G.

The estimated effect of Stage 1 on the economy is mainly limited to the period from 2011 to
2017. Thereafter, there is no noticeable effect, as Stage 1 scenario assumes no other type of
investments ( figure 4.2 ).

Figure 4.2: GDP Gains from the Construction of the Oil and Gas Fields
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The model estimates in Stage 1 the addition of 3000 indirect and induced jobs ¢ limited to the

period 2011 —2017 ( table 4.9 ). These jobs were estimated to be mainly unskilled labor added in
the tran sportation (62.1 percent) and the construction (33.9 percent) sectors, with a small
number of job opportunities provided to local engineers.
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Table 4.9: Sectoral Share of Jobs Added in Stage 1

Share in  jobs created

Sectors

Transportation 62.1%
Constructi on 33.9%
Engineering 2.1%
Energy 1.5%
Services 0.5%
Agriculture 0.3%

For Stage 1 , the model estimated larger GDP effects in the external economy than in the
domestic economy (compared to the Reference Scenario) and a different sectoral distribution

between these two economies ( figure 4.3 ). Imports of machinery dominate in the external
economy (US$5.1 billion), as most of the specialized equipment is produced overseas. In the

domestic economy, the estimated effects are the largest in the construction ( US$1.9 billion),
transport (US$1.4 billion), and services (US$0.9 billion) sectors. The estimated positive effect

on agriculture is driven by the increase in household income and consumption; meanwhile, the

negative effect in  energy -intensive industries is driven by increased production costs (due to

higher wages) and reduced exports.
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Figure 4.3: Stage 1: Estimated Sectoral GDP Effects, Domestic versus External Economies,
Compared to Reference Scenario (US$ billion)
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Stage 2

Stage 2 estimates the effect on the economy of the use of the locally produced gas to replace
liquid fuels in power generation and industrial consumption (17 percent of electricity was

generated with liquid fuels in 2017). + No effects of the government oil and gas revenues are
conside red (they are treated as government savings). The effect of Stage 2 on the economy is
realized through increased direct employment and gas penetration in the energy system. As it

was also assumed in Stage 1, households are expected to cook with LPG (instea d of biomass).

Compared to the Reference Scenario, in Stage 2 the model estimates a reduced dependency on

oil imports sand lower electricity rates ¢ (figure 4.4 ). This also leads to a reduction in imports of

power generators for individual use, because firm s switch from self -generated electricity to

buying electricity from the power grid 7 Lower energy costs in turn i mpr o
competitiveness , leading to increased production, exports, and household income. The increased

household income leads to increase d household consumption that is largely met by imports. The

model also estimates the effects of the construction of additional gas -fired power generation on

equipment (largely imported), construction (partly domestic), and other services.
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Figure 4.4: Estim ated Change in Electricity Prices in Stage 2 from Reference Scenario (% change)
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The GEM -E3-G model estimated short  -term (2011 -17)andlong -term (2018 -30) positive effects
on GDP in Stage 2 ( table 4.10 ). The short -term estimated effects are similar to th e ones
described in Stage 1. The long -term estimated effects include a GDP growth of 1.3 percent as
consequence of a growth of 2.7 percent in exports, and 0.9 percent in investment, household
consumption, and imports. As explained, they are a consequence o f an increased electricity
supply to households, substitution of self -generation with electricity purchases from the grid,

and reduction in electricity cost.

Table 4.10: Stage 2 Estimated GDP Growth (and Components) Compared with Reference (% change)
GDP a nd components 2011 i 17 2018 1 30
GDP 1.4% 1.3%
Investment 7.9% 0.9%
Household  consumption 1.0% 0.9%
Exports -0.2% 2.7%
Imports 3.8% 0.9%

Compared with Stage 1, the model estimates in Stage 2 that the additional gas penetration in

power generation hast  he potential to deliver more permanent positive effects on the Ghanaian
economy ( figure 4.5 ). This is manifested in a significant GDP growth in 2018 —30 above and
beyond the GDP growth in the Reference Scenario.
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Figure 4.5: Stage 2 GDP Increase Compar ed with Stage 1 and Reference Scenario
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Stage 3

Stage 3 estimates the effect on the economy of the use of the government oil and gas revenues

to i mprove the country’'s infrastructure (r edtagettheve t o t
government imple ments policies that aim to improvement the road, rail, telecommunication,

and energy infrastructure. The expected effect of these policies is higher demand in sectors that

service the construction industry, as well as an increase in average total factor pr oductivity.

Although the construction demand effect is considered in Stage 3, the total factor productivity

effect is considered only in the Full Scenario.

The GEM -E3-G model estimated short  -term (2011 -17)andlong -term (2018 -30) positive effects
on GDP in Stage 3 ( table 4.11 ). The short -term estimated effects are like the ones described

individually in Stages 1 and 2. The long -term estimated effects include a GDP growth of 2.0
percent as a consequence of 2.4 percent growth in exports, 1.9 percent in invest ment, 1.8
percent in imports, and 1.3 percent in household consumption. As already explained, they are
induced by an estimated decrease in electricity losses ( about 19-25 percent in the Reference
Scenario) as well as the additional construction demand and generation capacity.
Table 4.11: Stage 3 Estimated GDP Growth (and Components) Compared to the Reference (% change)
GDP and components 2011 i 17 2018 i 30
GDP 1.6% 2.0%
Investment 8.2% 1.9%
Household consumption 0.8% 1.3%
Exports -0.3% 2.4%
Imports 4.0% 1.8%

Compared with Stage 2, the model estimates in Stage 3 that the additional infrastructure has

the potential to deliver more permanent positive effects to the Ghanaian economy (  figure 4.6 ).
This is manifested in a significant GDP increase in 2018 —30 (0 .7 percent ) above and beyond the
GDP growth in Stage 2 and the Reference Scenario.
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Figure 4.6:  Stage 3 GDP Increase Compared with Stage 1, Stage 2, and Reference Scenario
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Full Scenario: Macroeconomic Implications of Discovering the Oil and Gas Fields in Ghana
The Full Scenario estimates the combined effect onthe economyof Stages1l -3 andtheincreased

productivity induced by the infrastructure upgrade (relative to the Reference Scenario). The

GEM-E3-G model estimated short  -term (2011 -17)andlong -term (2018 —30) positive effects on
GDP in the Full Scenario ( table 4.12). The short -term estimated effects are like the ones

described individually in Stages 1, 2, and 3.
The long -term (2018 -30) estimated effects include a GDP growth of 5.1 percent as

conseq uence of a growth of 7.5 percent in exports, 3.9 percent in investment, 3.6 percent in
household consumption, and 2.9 percent in imports. The model also estimated that 166,500

31

sustained jobs are added to the domestic economy in the long term. These jobs ar e mainly

added in the agriculture, energy -intensive industries, construction, and market services sectors.
Agriculture is mostly benefited through the increased income of the Ghanaian households.

Additionally, in the Full Scenario:

1 The estimated annual rat e of GDP growth is 6.4 percent (2015 -30), while in the

Reference Scenario is estimated at 6.07 percent.
1 In absolute terms, GDP growth is estimated at approximately US$75 billion (2015

meaning that GDP grew approximately 3.5 times the amount of the revenues over the
same period.

Table 4.12 : Full Scenario Estimated GDP Growth (and Components) Compared with Reference Scenario

(% change)

—-30).
1 Oiland gas government cumulative revenues are estimated at US$21 billion (2015 -30),

GDP and components 2011 i 17 2018 1 30
GDP 2.0% 5.1%
Investment 8.5% 3.9%
Household  consumption 1.1% 3.6%
Exports 0.2% 7.5%

Imports 4.1% 2.9%
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Compared to the Reference Scenario, the GEM -E3-G model estimated that in the Full Scenario
the largest contributor to GDP growth (2018 —30) is pro ductivity improvement (US$43 billion),
followed by the upgrade of the energy system (US$18 billion) and infrastructure construction 8
(US$10 billion)  (figure 4.7 ). The expected effect of the implementation policies is fastand low -
cost transportation, moder  n telecommunications, and more efficient energy grids (Appendix N).
Figure 4.7: Full Scenario Factors Contributing to GDP Growth versus Reference Scenario in 2011 730
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As noted (table 4.12) , in the Full Scenario, the largest component of the estimated GD P growth
is exports , followed by investment. Compared to the Reference Scenario, the model estimated
that the export sectors expected to grow the most are machinery (11 percent), energy -intensive
industries (10 percent), and other industries (9 percent) ( figure 4.8). Firms increase their

exports as their competitiveness (measured as changes in relative prices) improves from the
Reference Scenario. Both the productivity gains that the upgrade of infrastructure delivers and

the lower energy costs that are dri ven by the locally produced gas lead to a reduction of
production costs for Ghanaian firms. The sectors that benefit the most are those that highly
depend on energy and at the same time are open to trade (nonmetallic minerals and metals).
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Figure 4.8: Full Scenario Estimated Export Growth (Relative to Reference Scenario) and
Sectoral Share of Domestic Production (2015 i 30)
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For the Full Scenario, the model estimated that the domestic economy of Ghana benefits to a

larger extent than the ext ernal economy ( figure 4.9 ). The expected increase in total factor
productivity from infrastructure investment is therefore estimated to benefit the domestic
economy widely .

In the domestic economy, the estimated effects are the largest in the services (US$ 26 billion) ;

energy -intensive industries —for example, metals and minerals (US$21 billion) ; construction

(US$21 billion) ; and the agriculture (US$14 billion). Imports of machinery dominate increase at

US$14 billion , as most of the specialized equipment is p roduced overseas, followed by the

energy -intensive industries (US$6 billion). These projections confirm the findings of a recent

International Finance Corporation study (IFC 2016) on the complexity and fitness of the

Ghanaian economy . This study identified nonmetallic minerals and metals as

exports that are growing above the global average , and transport and business tre
services with the large st export volume potential.
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Figure 4.9: Full Scenario Sectoral GDP Estimated Effects, Do mestic versus External Economies
Compared to Reference Scenario (US$ billion)
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The model estimates a steady decrease in 2015 —30 of the unemployment rate to a value close
to the natural rate of unemployment. This is consequence of the investments in the oil and gas
fields and the power sectors and the use of the oil revenues to the government. Regarding
sectoral effects on employment, the growth in the construction and energy -intensive sectors are
driven by the investments in infrastructure, whereas the g rowth changes in agriculture are

driven by the increase of household income.

According to the GEM -E3-G model estimates for 2015 -30, the multiplier effect of the
development of the oil and gas sector would be much larger on GDP than on employment. This

is because the model considers that the oil revenues would be used to upgrade infrastructure

and help to improve labor productivity and the competitiveness of the economy leading to higher

income. As productivity increases, income increases but fewer labor ho urs are needed per unit
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of output. Further context in terms of the growth and employment multiplier effects and some

country benchmarks is provided in detail in appendix D.
Figure 4.10: Estimated Effects on Overall Unemployment Rate and on Labor Force by Sectors
(2015 71 30)
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Full Scenario Variants to the Use of Government Oil and Gas Revenues

As the model results are highly dependent on the ultimate uses of oil and gas revenues by the
government, the study also estimated five Variants of the Ful | Scenario where alternative uses
of Oil and Gas revenues are considered. Each Variant represents a different assumption about
government policies related to: boosting investment (general infrastructure, energy system,
education), reducing debt, and increa sing household consumption ( table 4.13).

Variant 1

Description:  The study assumes that the government revenues are dedicated to upgrad ing the
infrastructure in general , While no new investments are made in the power grid.

Estimated outcome: (+)Theannual GDP growth rate is estimated in 4.52 percent, which is 0.12
percentage points higher than the annual growth rate for the Full Scenario. This seems to hint

that investment in general infrastructure may have a higher multiplier in the economy than the

ones i n the power grid. However, the model does not provide information on the sustainability

of this type of policy. Compared with the Reference Scenario, this variant is also the only one
that adds more FTE jobs (approximately 200,400), and they are mainly add ed in the agriculture
sector ( figure 4.10).

Variant 2

Description:  The study assumption is that the government uses part of the revenues to invest

in infrastructure and the balance to boost low income household consumption .® This type of
policy would aim  at reducing income inequality by subsidizing consumption to stimulate
demand .»

Estimated outcome: (-) The annual GDP growth rate is estimated in 4.28 percent, which is 0.12
percentage points lower than the annual growth rate for the Full Scenario .1 Althoug h initially
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consumption may stimulate domestic demand, in the long run this effect vanishes because there
is no productivity increase.

Variant 3

Description:  The study assumes that the government uses 50 percent of the revenues to invest

in infrastructure  and the balance to improve the debt profile of Ghana. Based on historical
evidence, the study also assumes that a debt reduction to below 50 percent of GDP has no

impact on the borrower interest -rate level and on the domestic economy. Accordingtothe most
recent International Monetary Fund forecast (IMF 2017), the public debt of Ghana would decline

below the benchmark of 56 percent by 2022 with a further reduction after 2022.

Estimated outcome: (-) The annual GDP growth rate is estimated at 4.24 percent,w hichis 0.16
percentage points lower than the annual growth rate for the Full Scenario. As the debt level of

the Full Scenario is not unsustainable, this variant does lead to a slightly negative estimated
effect.

Variant 4

Description:  The study assum es that the government uses part of the revenues to invest in the

c 0 u nt huynanscapital via increased expenditure in education. The revenues in this variant
were allocated in the same proportion as in the national budget in 2017 —thatis , 76 percent to
educat ion, 16 percent to infrastructure, and 8 percent to the power grid. 2 The upgrade of human
capital is expected to drive GDP growth through two main channels by (i) increasing average
productivity of workers, independently of whether they eventually work in their field; and (i)
increasing skills availability for higher value added economic activities. 13

Estimated outcome: (+, but in the longer term) The annual GDP growth rate over 2015 -30is
estimated at 4.25 percent, which is 0.15 percentage points lower tha n the annual growth rate
for the Full Scenario.  Although investments in education per the literature lead to increased
labor productivity across sectors , with an elasticity of 0.211 (Odior 2011), these effects are

more noticeable with at least a one -genera tion lag , thatis, 20-25 years (Lee and Mason 2010).
Compared with the Reference Scenario, this variant is also the only one that adds more FTE jobs

in the services sector ( figure 4.11 ).

Variant 5

Description:  The study assumes that electricity rates for consumers remain at the same level as

in the Reference Scenario , thatis, electricity ratesin  variant 5 would be higher than in the Full
Scenario, and that the government uses this surplus to increase expenditures (boosting demand

in the process). The Ful | Scenario had assumed that electricity prices fully reflected production

costs; however, as it had also assumed that liquid fuels would be substituted with less expensive

natural gas to fire the power plants, electricity rates would ultimately be lower in the Full
Scenario than in the Reference Scenario.

Estimated outcome: (-) The annual GDP growth rate is estimated at 4.38 percent, which is 0.02
percentage points lower than the annual growth rate for the Full Scenario. The effect seems to
be slightly neg ative .
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Table 4.13 : Full Scenario Variants to the Use of Government Oil and Gas Revenues 2015 7 30 (GDP
growth rate, additional GDP, F  TE jobs added, and proportion of workforce )
Scenarios and variants GDP growth rate Added GDP Added fulkime Proportion of
(annual) (cumulative US$  equivalent (FTE) added FTE jobs
billion) jobs? to total
workforce
Reference Scenario 6.07% n.a. n.a. n.a.
Full Scenario 6.40% 74 166,500 1.1%
- Variant 1 6.52% 93 200,400 1.3%
- Variant 2 6.28% 55 128,650 0.8%
- Variant 3 6.24% 48 112,600 0.7%
-Variant 4 6.25% 44 116,670 0.8%
- Variant 5 6.38% 72 162,500 1.1%
a Jobs are estimated as FTE positions on average over 2015 —30 ( for example, if 2,000 work hours is equivalent to
one FTE job, and total added work hour is 200, 000in 2015 -30, then added FTE jobs is 7 (200,000 hours/15

years/2,000 hours).

Figure 4.11: Full Scenario Variants to the Use of Government Oil and Gas Revenues ,
2015 1 30 (FTE jobs added, by sector)
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Full Scenario Sensitivities to Total Factor Producti vity and Oil and Gas Price

The study also quantified sensitivities to total factor productivity (TFP) and to the level of oil and
gas prices ( table 4.14). As the link between infrastructure investment and TFP is uncertain,
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potential TFP upper and lower bou nds were researched in the literature. The annual GDP growth
rate estimated for the upper TFP bound is 4.55 percent ( sensitivity 1), which as expected is
higher than the annual growth rate for the Full Scenario (by 0.15 percentage points). Quantified

with the lower TFP bound (  sensitivity 2), the model estimated a lower annual GDP growth rate
than the Reference Scenario (by 0.12 percentage points).

As the amount of oil and gas revenues depends on the level of the oil and gas prices, the study

quantified six  potential oil and gas price scenarios ( sensitivities 3 —8). They are based on the two
projections of the World Energy Outlook 2016 (IEA 2016): the IEA New Policies Scenario u
(sensitivity 7), and the IEA 450ppm 5 (sensitivity 8). Four additional sensitivities were quantified
with oil and gas prices assumed to be +/ - 20 percent ( sensitivities 3 —4) and +/ - 50 percent
(sensitivities 5 —6), the ones used to quantify the Reference Scenario ( figure 4.12).

Not surprisingly, the estimated annual GDP growth rates for Sensitivities 3 and 5 are higher
than the annual growth rate for the Full Scenario (by 0.08 and 0.13 percentage points,
respectively). However, this relationship is not linear as higher oil and gas prices impact
negatively the economy of countries that ar e not oil and gas producers, which reduces ultimately
their demand for Ghanaian goods and services.

Table 4.14: Full Scenario Sensitivities to Total Factor Productivity and Oil and Gas Price 2015 T 30
(GDP growth rate, additional GDP, FTE jobs added , and pr oportion of workforce )
Scenarios and sensitivities GDP growth rate Added GDP Added fulktime Proportion of
(Annual) (cumulative US$  equivalent (FTE)  added FTE jobs
billion) jobs? to total
workforce
Referencescenario 6.07%
Fullscenario 6.40% 74 166531 1.1%
Sensitivity 1:High total 6.55% 96 205595 1.4%
factor productivity
Sensitivity 2:Low total 6.29% 60 137286 0.9%
factor productivity
Sensitivity 3:0il and gas 6.48% 86 176704 1.2%
price +20% Baseline
Sensitivity 4:0il and gas 6.31% 63 156447 1.0%
price-20% Basline
Sensitivity 5:0il and gas 6.53% 94 175851 1.2%
price +50% Baseline
Sensitivity 6:0il and gas 6.28% 57 161801 1.1%
price-50% Baseline
Sensitivity 7:0il and gas 6.32% 65 154857 1.0%
price IEA new policies
scenario
Sensitivty 8: Oil and gas 6.30% 62 156151 1.0%
price IEA 45@pm scenario
a Jobs are estimated as FTE positions on average over 2015 —30 ( for example, if 2,000 work hours is equivalent to
one FTE job, and total added work hours is 200,000 in 2015 —-30, then added FT E jobs is 7 (200,000 hours/15

years/2,000 hours).
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Figure 4.12: Oil and Gas Price Projections, 2015 730
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Note: Based on two main projections of the World Energy Outlook 2016 (IEA 2016): the IEA New Policy Scenario
(IEA NPS), and the IEA 450ppm. Four add itional sensitivities were quantified, they are: Reference prices +/ -

20%, and Baseline +/ - 50%.

Potential Effects on the Upstream Oil and Gas Value Chain

The oil and gas discovery created high expectations of a significant positive impact on the
Ghanaian economy, | ocal economic activity, and peopl es
comprises three segments  : upstream, midstream, and downstream ( figure 4.13 ). 7 This section
make s an early assessment of the potential value chain development effects r esulting from the
Jubilee, TEN , and Sankofa fields development based on quantitative and qualitative primary and

vel

f
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secondary research on job creation and growth. As discussed earlier in the report, the sector is

still in a nascent stage , as the first commerc ially exploitable field was discovered in 2007, first
oil was extracted in 2010, and the local content law sanctioned in 2014. Consequently, the
analysis seeks to establish and discuss, to the extent possible, effects before and after the
introduction oft  he local content law.

Figure 4.13: Typical Offshore Oil and Gas Value Chain
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This section briefly discusses local content practices and regulation, and subsequently assesses
employment and  small and medium enterprise ( SME) effects of the development of the oil and
gas fields in the upstream and midstream as observed in the period 2007 -16.

Local Content Practices and Regulation

Ghana engaged with international companies in the exploration, construction, and operation

phases of Jubilee, TEN, and Sankofa. As explained before , these are relatively recent
developments, as the first oil and gas discovery occurred in 2007 in the Jubilee field (which
entered operation in 2010). The TEN field was discovered in 2009 and entered operation in

2016. The Sankofa fiel d was discovered in 2011 and entered operation in 2017.

To promote local participation in the oil and gas upstream, the parliament passed two key pieces

of legislation: (i) the Petroleum Commission Act established the Petroleum Commission for the

regulatio n and management of the utilization of oil and gas resources , and (ii) the Petroleum
(Local Content and Local Participation) Regulations (L.I 2204). Enforced since 2014, the Local

Content and Local Participation Regulation (LCR) promotes maximization of va lue - addition and
job creation through the use of local expertise, goods and services business, and financing in
the petroleum industry value chain. Every local and foreign contractor, subcontractor, licensee,

corporation , or other allied entity carrying ou t oil and gas activities has a responsibility to ensure

local content forms a central plank of its operations ( table 4.15). The legislation makes further
provisions in the areas of education, skills transfer and development, technology transfer and

researc h and development programs.

As the LCR was enforced starting in only 2014, most of the local content in the upstream until

then was probably driven by market forces. Moreover, most international oil companies (10Cs)
had experience working in other African countries with no local content requirements and were

aware of the benefits of utilizing local resources in the construction and operation of oil and gas

fields. For example, in Nigeria oil was discovered in 1956, production starting shortly after, but

it was not until the early 2000s that the country actively sought to explore ways of ensuring

successful implementation of a local content policy. The Ghana National Petroleum Corporation
(GNPC) was mandated by the Ministry of Petroleum and Energy of Ghana in 2009 to create a
database of local suppliers. IOCs would make regular contact with the GNPC to obtain details

for the possible procurement of services by registered local companies, but it was up to the

| OCs’ and GNPC’s own initi a tnicate@pportonitiesfoplbcal padicipatioll ¢ o mmu
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Consequently, the extent to which the LCR has influenced the inclusion of local economic factors
in the upstream is still unclear and difficult to disentangle from the effects of other industrial
policies and t he political economy. Therefore, the study could not assess its effectiveness but
discusses its potential implications where possible.

Table 4.15: Local Contentand Local Participation Minimum Standards (employment, procurement)

Item Start 5 years 10year s

1. Recruitment and training

Management  staff 30% 50% —-60% 70% —80%
Technical core staff 20% 50% —60% 70% —80%
Other staff 80% 90% 100%
2. Goods and services 10% 50% 60% —90%

Source: Local Content and Local Participation Regulations (L12204)

While lo cal content requirements are typically seen quite negatively in the foreign direct
investment literature, the creation of employment positions and of forward and backward links
in the oil industry itself are an important policy objective. To achieve value retention and job

creation objectives, countries are faced with the tradeoff between (indirectly) taxing oil
companies through performance requirements and (directly) increasing taxation and using the

funds to promote jobs elsewhere in the economy. The und erlying assumption here is that these
additional revenues would be collected and spent efficiently, which is certainly not a given. When

public administration and investment management are weak, local content regulation can be an
acceptable second bestin  sectors suchasoilandgas , where investors are less sensitive to these
requirements.

The revenues received by the government of Ghana from the oil and gas industry constitute a

considerable amount of GDP annually, amounting to 1.5 percent of GDP (2016) on average for

the 15 -year period examined (2015 —-30).* It is noted that the total investment cost for

devel oping the three fields is cl|l ose.Htowevep thisip&acostent of Ghan
picked up by private investors and not the government. Giv en the size of the investment

required and the fact that the vast majority of the investment is sourced from overseas, in

theory an opportunity arises for local participation that could potentially benefit the economy

significantly.

Employment Effects

Tota | Employment

There are limited employment opportunities in the oil and gas sector available to Ghanaians.

This is principally due to a combination of two factors. First, the sector is generally knowledge

and technology intensive, rather than labor intensi ve (Darvas and Palmer 2014) . Second, oil
and gas production is a recent addition to the economy; therefore, education and vocational

training program s have not been in place for sufficient time to produce the level of skills required

by the sector. Indirec  t employment is also not as pronounced as in other extractive industries ,

for example mining (World Bank 2011) . In 2016, employment in the oil and gas sector
represented 0.02 percent of the total workforce  ;2° meanwhile, mining represented 1.6 percent.
There fore, although oil - and gas -related employment did increase over the years ( figure 4.14),

its contribution to the overall employment levels has probably not met the ex -ante expectations.
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Figure 4.14: Employment in the Oil and Gas Sector
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Employment levels fluctuated with the various stages of the development of the Jubilee, TEN

and Sankofa fields . The increase in 2011 can be attributed to the Jubilee field entering
production. Employment increa ses again rose significantly in 2013, presumably because of the
approval of the Plan of Development of the TEN field (begin ning of construction phase) and of
the Jubilee Phase 1A Development Plan in 2012. It continues to grow steadily (but at a slower
pace ) owing to the construction phase of Sankofa and the coming into force of the LCR in 2014.
This slower pace is linked to the fact that, by this time, both Jubilee and TEN were in production,

therefore requiring fewer personnel.

The type of employment also varies with the development stages of the three fields. For
example, I0OCs interviewed mentioned that over 60 percent of the workforce (direct and
subcontractors) were expatriate during the exploration phase, but that the construction and
production phases require fewer expatriates.

Direct Employment Effects

For this study, direct employment is defined as jobs created by the major oil and gas companies
in the upstream ( for example, Tullow and Eni, s ee appendix |). These companies employ both
local and foreig n staff in proportions that change with the stage of development of their fields.

The exploration phase is an expatriate -driven process. Beyond the exploration phase, the
number of Ghanaians directly employed by IOCs steadily increases while the number of
expatriates decreases ( figure 4.15 ). For example, Tullow and Eni employed together 454

Ghanaians and 162 expatriates in 2016.
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Figure 4.15: Direct Employment by a Major I0C
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The jump in local employment between 2012 and 2013 could be attributed to the beginning of

the construction phase of the TEN field. Ghanaians that had gained experience working alongside

expats during the Jubilee development had acquired the know -how to enable them to be
employed in the TEN construction phase. The same effect is observed in the development of

Sankofa. Starting in 2013, just before the enforcement of the LCR, the number of positions filled

by Ghanaians increased significantly , and this trend  continued until 2017. IOCs mentioned that

as the industry in the country matures, they would expect Ghanaian employees to hold 80

percent of the total direct employment in 2018 (the highest the sector has seen so far).
Consequently, it seems that a combine d effect of market forces (lower cost of Ghanaian
employees v ersus expatriates) and LCR are leading this trend.

Alt hough not subject to the LCR requirement (relevant only to upstream jobs), local employment

in the gas midstream also increased significantly , driven by employment provided at the gas -
processing plant and its pipeline ( figure 4.16 ). Local employment increased by 70 percent from

96 Ghanaians in 2012, to 227 in 2017. This increase is a consequence of the commissioning of

the Atuabo gas -processing plantin 2014 and the decision of GNGC to operate with 100 percent
local employees.

Figure 4.16: Direct Employmentin the Gas Midstream sector
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Indirect Employment Effects

Indirect employment in this context is defined as jobs originated by suppliers se
upstream value chain of the IOCs. The IOCs engaged in the development of the fields outsource

44

rvicing the

some goods and services from local suppliers, which are mostly SMEs. Evidence on the jobs that

they generate is therefore useful in assessing the indi

Indirect employment follows an increasing pattern (
in indirect employment in 2011, which coincides with the launch of the development of the

Jubilee phase 1A .2! Although s mall in absolute numbers,
rate of growth of the national employment by 3 percent for the period 2007
trend looks similar when comparing the period before (2007
enforcement o f the LCR. Overall, jobs in SMEs serving the oil and gas sector increase in line

wi t h

rect job impact of the three developments.
figure 4.17 ). Important growth is observed

the increase seems to outperform the

the sector’s overall growth.

Sever al l ocal suppliers that

oil and gas developments have significantly in
overtime. Over 80 percent of the respondents mentioned that they only employ Ghanaians, and
over half (52 percent) see a strong or very strong increase in their future employment figures,

g stagnation or reduction. Moreover, 37 percent of the survey
respondents stated that they were optimistic in terms of employing more personnel for the oil

and gas sector, with the rest stating that any future employment can be only partially attributed

to the sector. It is difficult to interpret the optimism
underlying reasons; however, it could be speculated that this is partially linked to expectations

with only 11 percent seein

of further sector growth in view of the recent rule of the Spe

Tribunal of the Law of the Sea in favor of Ghana, leading to an end of the moratorium on drilling

operations at Cape Three Points.

Emliployment (Natural Number)

400
350
300
250
200
150
100

50

Figure 4.17: Indirect Employment

responded
fluenced the magnitude of their workforce

—16.22 However,
—13) and after (2014

to

the
-17) the
the study’ s

, as the respondents do not provide their

cial Chamber of the International

Indirect Employment

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

mmm Percentage change of Local Suppliers Employment

Local Suppliers Employment

LCR Enforcement

80%
70%
60%
50%
40%
30%
20%
10%
0%
-10%
-20%

Percentage change (%)

sur v



Final Report

Skills Development Effects
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For developing countries like Ghana, skilled jobs are the “key to ending poverty and driving
development ” (Gonzalez 2017). They allow people to command higher pay and contribute

significantly in terms of value added in the economy (IFC 2013 ).

Given that the industry was established in 2007, skills gaps are prevalent throughout in the
upstream segment. Initially, all specialized and most of the nonspecialized services ( appendix
table I. 1) were provided by expatriates (Palmade et al. 2017 ). This trend gradually reversed

andisstilevol vi ng, given the industry’s

specialized ski

in the country. This is a challenging employment market to tap into by Ghanaians, not only
because it requires high educational and training standards, but also because, fo r several jobs,

it demands significant prior work experience in the same or similar positions.

Although the LCR promotes higher Ghanaian employment participation by setting specific

targets for certain specialized job categories ,22 Ghanaians are mostlyenga  ged in less specialized
jobs, such as catering services and on -shore logistics. Moreover, a significant proportion of
offshore logistics and health and safety services is filled by expatriates as local expertise is not
available. For example, during the ex ploration phase, the study found that 97 percent of the
workforce conducting seismic services were expatriates. Additionally, most of the management

and highly specialized positions ( for example, deck foreman, driller,
are also filled in by expatriates in the development and production phases.

and drilling superintendent)

The evolution of Ghanaian employment in management and technical positions in a major IOC

is depictedin figure 4.18 and figure 4.19 . Management positions occupied by locals in the period
2010 —-17 ( figure 4.19 ) follow an upward trend. This trend does not seem to be significantly
affected by the introduction of the LCR . However, the percentage of Ghanaians in highly skilled

technical jobs is much smaller ( figure 4.18 ) than the percentage of G

hanaians in management.

This is partly explained by the nature of the expertise needed for certain technical positions,
which require s multiple years of on  -the -job experience that only Ghanaians working overseas
could bring to the country. As the sector ma tures and more Ghanaians gain experience in the

sector, I0Cs will have available a larger pool of potential candidates.

Figure 4.18: Direct Oil and Gas Employment of a Major 10C (technical positions)
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Figure 4.19: Direct Oil and Gas Employment of a Major IOC (management positions)
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The operational phase of the small and newly established natural gas midstream segment is 100
percent staffed by Ghanaians; expatriate personnel were hired only during the construction
phase of the processing plant (Ghana Gas 2017) . The number of management positions held by
Ghanaians averaged 17 in 2012 —16, with small vari  ations. However, the number of technical

positions held by Ghanaians increased significantly over the same period (more than tripled
after 2014). These figures are explained by the start of the operations phase of the Atuabo gas
processing plantin 2014 ( figure 4.20).

Figure 4.20: Ghanaian Employment in the Midstream
(number of management and technical positions)
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Education and Training Effects

Initiatives focused on education and hands -on training were developed to mitigate skills gaps.

As the LCR requires companies to progressively substitute expatriates with Ghanaians, they are

required to report their hiring and training plans and budget, including a forecast of s kills needed
going forward. As the sector is new, on-the -job training was typically not accessible to
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Ghanaians. Therefore, companies were compell ed
expatriates performing specialized technical jobs, so that Ghana ians could acquire the necessary
experience to meet the position’s requirements
responsibility.

Figure 4.21 presents information on training expenditure and the number of people trained

provided by a major I  OC from 2010 to 20 16. Training expenditure w  as in the range of 0.16
percent to 0.61 percent of total annual operational expenditure in that period. The number of
employees participating in training programs peaked in 2012, as more employees were trained

int he early years of the sector’s development.

However, training expenditures grew significantly only after 2013, probably due to the following
two reasons: (i) investment in training courses and overseas scholarships for Ghanaians became
progressively cost lier because the number and complexity of required skills grew with the
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to i mpl emen

once

development of the fields (Tullow Oil 2014) , and (ii) the LCR officially began 2014, requiring

I0Cs to invest more in developing local staff.

Figure 4.21: Educational/Professional Trai ning Provided by a Major IOC
(expenditure and number of persons trained)
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Figures 4.22 shows the percentage of different specialties cov ered over time by Ghanaians,
based on data provided by a major I0C operating in the country. Less than 30 percent of the

skills required could be adequately covered by Ghanaians in 2010. This percentage increased
significantly thereafter to an average of 5 0 percent in 2012 —16 and reaching 64 percent by the
end of second quarter 2017 .%*

Several privately and publicly funded programs were set up to address skills gaps. Some of

these programs aimed at developing the technical and safety skills of young profess ionals and

graduates from Ghanaian institutions, while others focus on building the capacity of local
education institutions. Finally, there were a few programs that provided scholarships for
Ghanaians to study overseas and/or gain hands -on experience ast rainees in more developed
company operations in other countries. More details on training and education programs can be

found in appendix M.

t
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e X |
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Figure 4.22: Proportion of Required Specialties required Covered by Ghanaians over Time
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Local -Supplier Effects
This section discusses how | ocal compani es’ participation
segment, with  a focus on the number of registered and active suppliers , the breadth a nd share
of goods and services offered by local suppliers , contracted amounts , capacity development
and constraints faced by local suppliers.
Registered Suppliers

Since 2014, and following the LCR requirements, local and foreign companies willing to pro vide
goods and services to the oil and gas sector are required to register annually with the PC (and pay
a significant fee) across various categories depending on the focus or foci of their business , for
example consulting, insurance, oilfield services, and logistics ( figure 4.23 ). The number of
registered suppliers peaked in 2015 and since then has been steadily decreasing. This is possibly

due to the high expectations of business created by the introduction of the LCR in 2014,
expectations that did not fu rther materialize due to reasons explained in the following paragraphs.

Figure 4.23: Registered Suppliers with the PC (2012 7 17)
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Although detailed statistics on SMEs are not readily available and the PC does not provide
infor mation on the proportion of registered suppliers which are SMEs, it can be reasonably

assumed that most of them are. 25 There are two reasons for this assumption. First, this is the
consensus among the numerous stakeholders interviewed for the study. Second, 92 percent of
companies registered by the Registrar General Department of Ghana are SMEs ,26 with 85
percent of them being SMEs, primarily in the private sector 27 As the definition of an SME varies
across official sources, this study uses as a reference the World Bank 2013 Enterprise Survey
for Ghana definition that is based on staff headcount. 28

In terms of ownership, over 60 percent of the registered suppliers are fully indigenous and
indigenous companies, 13 percent are joint ventures of local and foreign companies, and 23
percent are foreign companies ( figure 4.24 ). According to the PC, an indigenous Ghanaian
supplier is a company with at least 50 percent of its equity owned by a citizen of Ghana, with

Ghanaian citizens holding at least 80 percent of exec utive and senior management positions,
and 100 percent of nonmanagerial and other positions ( Darvas and Palmer 2014). A fully
indigenous supplier is a 100 percent Ghanaian -owned company.

Figure 4.24: Ownership Categorization of Registered Suppliers, 2017

58% 6% 13% 23%

fully indigenous indigenous joint ventures foreign
Source: Ghana Supply Chain Devel opgmpewet, Rewsegar q issue5, May 17, 2017 .

Note: Verbatim from newsletter: "In his speech, Mr. Abdul -Karim Adam, Local Content Development
Professional at Petroleum Commission, highlighted that through Lo cal Content activities, 840 companies
comprising of 488 fully indigenous, 52 Indigenous, 105 Joint Ventures and 195 foreign companies have

taken opportunities in the Upstream Sector." Available at:
https://www.ghanalinks.org/documents/20181/0/USAID+Ghana+Supply+Chain+Development+Program+Newsle
tter%2C+May+2017/0011d836 -eddO -44df -ad54 -68d2085f04a6?version=1.1

Active Suppliers

Alt hough the information on active suppliers is typically not tracked as closely as the information
on registered suppliers, several pieces of evidence appear to indicate that they are a significant
smaller subse t of the number of registered suppliers. 2

For example, approximately 230 companies were registered with the PC in 2014, and only 150

of them (65 percent) were reported in statements by PC officers as providing direct and /or
indirect services to the upstre am. %0 In a nother example, the SME survey conducted for this

study revealed numerous nonoperational e -mail addresses relating to registered suppliers (over

39 percent). As the study discusses below in the section on constraints for local suppliers, these

sup pliers faced challenging constraints to serve the sector. The PC, the National Chamber of
Commerce, and the Sekondi  -Takoradi Chamber of Commerce were not able to provide precise
information on the population of active suppliers, but they emphasized thatit  is only a fraction
of the registered companies.

In terms of revenues, | nvest in Africa assessed 84 active suppliers in the oil and gas upstream

(figure 4.25 ), which represent roughly 21 percent of the potential prospect population of SMEs

as assessed byt he study (primary research July 2017) . Roughly 75 percent of these c
annual revenues are below US$1.15 million, and almost 12 percent of them have annual

revenues lower than US$11,000. Their focus is on engineering services (39 percent of the

samp le), logistics (27 percent), clearing and freight forwarding (11 percent), inspection services

(8 percent), personnel recruitment services (5 percent) , and waste management, facility

management, transport and catering (each representing 2.5 percent of a sa mple of 84 local

SMEsSs).


https://www.ghanalinks.org/documents/20181/0/USAID+Ghana+Supply+Chain+Development+Program+Newsletter%2C+May+2017/0011d836-edd0-44df-ad54-68d2085f04a6?version=1.1
https://www.ghanalinks.org/documents/20181/0/USAID+Ghana+Supply+Chain+Development+Program+Newsletter%2C+May+2017/0011d836-edd0-44df-ad54-68d2085f04a6?version=1.1
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Figure 4.25  Annual Sales  for a Sample of 84 Local Companies (US$)
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Goods and Services

It should be noted again that equipment purchased from Ghanaian companies (with over 51
percent Ghanaian equity) i s typically imported in most cases.

Before the Local Content Plan ( LCP) regulation (2014), IOCs and their international suppliers
procured some sector specialized services from local suppliers , such as customs clearing, local
transport, lifting equipment ( for example, cranes and forklifts), water, food, fuel, and travel
agency services. Additionally, other nonspecialized services were provided locally such as civil
engineering, construction, metal fabrication, and welding, because these capacities were

deve loped by suppliers to the more seasoned Ghanaian mining sector and transferred to the oil

and gas sector.

After the LCP regulation, certain goods and services were reserved to local suppliers only : for
example, catering, logistics, welding and fabrication services, vessel services, and freight
forwarding. Currently, the companies registered with the PC offer engineering  and/or
construction activities (33 percent); logistics and/or manpower services (27 percent); oilfield
and/or equipment services (21 perce nt); consulting , insurance , financial , and/or legal services
(12 percent); and hospitality and/or catering activities (7 percent) St

The largest proportion of services provided by local suppliers is related to engineering and
logistics due to the requireme nts of the LCP regulation (  figure 4.26 ). This is evidenced by
comparing 2016 information from the PC, Invest in Africa , and the Supply Chain Development

Program (SCD). %2 According to testimonials obtained through from s
t he s &3$MEwUrvey, most SMEs service the IOCs directly orindirectly through the provision
of services to oilfield service companies and foreign contractors (see appendix L).
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Figure 4.26: Share of Local Suppliers by Type of Service and Proportion of Suppliers , 2016
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Source: Petroleum Commission  (PC), Investin Africa  (IIA) , and Supply Chain Development Program

Share of Goods and Services

According to the SMEs surveyed, the share of the products and services that they sell to the
upstream follows an upward tr end. These SMEs were asked to report annually the proportion of
goods and services that they provided to the oil and gas sector. The average percentage is
larger in 2014 —17 than in 2007 -13, as these companies gradually built their capacity and the

mandator y local content requirements came into force in 2014 ( figure 4.27 ) . “Number of
companies” represents the number of companies that respond
services in each year; meanwhile, “Step changewhithr equency” r
the companies that responded that they had served the sector switched to a higher or lower
bracket in the five brackets allowed by the questionnaire. s The former seems to hint at a more
sustainable level of business provided by these companies to th e sector over time.

Figure 4.27: Proportion of the Total Goods and Services Provided to the Oil

and Gas Sector by a Sample of Local Suppliers
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Contracted Amounts

The amounts contracted to local suppliers follow an upward trend from 2010 to 2016 ( table
4.16), particularly in the past two years, as observed through data provided by the PC on SiX
major 10Cs operating in the country. 34 In general, both the total services and the foreign
services follow the development cycle of the several oil and gas fields d iscovered. The discovery

of the TEN field and the Jubilee Phase 1A Development Plan are responsible for the peak in
2011 —-12. Meanwhile, the development of TEN and Sankofa are responsible for the peak in 2015 -
16, as well as any potential cost inflation conn ected to the enforcement of the LCR.

Table 4.16 Contracted Amounts by IOCs Operating in Ghana (US$ million)

Contract value 2010 2011 2012 2013 2%4 2015 2016
Ghanaian 140 104 102 0 177 347 671
services

Foreign services 687 2,054 1,101 193 363 1,292 4,311
Total contract 827 2,157 1,203 284 539 1,639 4,982
value

4. LCREnforcement

Source: Petroleum Commission

However, the proportion of total contracted amounts to local suppliers increases since 2010,

peaks in 2013 -14,> and then decreases thereafter from 33 percent in 2014 to 21 percent in

2015 and to 13 percent in 2016 ( figure 4.28 ). The high overall contract value in 2015 -16 is
likely related to large technical construction items, which are usually internationally sourced.

Several overlapping events explain these changes in the proportion of locally contracted

amounts. These include the development cycles of the oil and gas fields; the enforcement of the

LCR since 2014 , the outcome of the capacity - building efforts suchasth e Enterprise Development
Center (EDC) and the SCD , and the limited overall capacity of the Ghanaian upstream value

chain to keep the pace of the development of the oil and gas fields.

Figure 4.28: Contracted Amounts, Local and Foreign Services, Six IOCs ( 2010 7 16) (US$ million)
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Source: Created based on data provided by the Petroleum Commission, 2017

Alt hough the rate of growth of the amounts contracted with local suppliers by the IOCs changes
both positively and negatively over time, its average annual gr owth rate in 2011 -16 is positive
and inthe 16 -25 percentrange (table 4.17)
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Table 4.17: Growth Rate of Amounts Contracted to Local Suppliers (% change, CAGR 2011 i 16)
Growth (%) 2011 2012 2013 2%4 2015 2016 CAGR
Six I0Cs (PC) -26% -1% -11% 95% 97% 93% 25%
One IOC (study) 22% 2% -2% -1% 82% 31% 16%

LCR Enforcement

Source: Data provided on six I0OCs by the Petroleum Commission (PC) and by a major IOC operating in
Ghana .

Note: CAGR=Compound Annual Growth Rate
However, the proportion of goods and services provided by local suppliers and produced in the
country is significantly smaller. The most frequent responses from SMEs to the survey conducted
for this study help to shed some light on this. When these SMEs were asked about the proportion

of the goods and services produced | ocally, the most freq
percent” adetwmeerl 11 apefcent and 3O0leggthanckhtpgeranant'.” The SMEs
providing nontradable goods were more likely to be in the highest bracket, while the SMEs

providing tradable goods were more likely to be in the two lowest brackets. % For example, local

suppliers hire overseas subcontractors and impor t goods that they in turn sell in Ghana to the

oil and gas sector.

Moreover, oilfield service providers estimated that the ratio of imported -to-domestic goods in
the sector could be as high as 90:10. For example, a local supplier providing subsea services

chartered a vessel from a Norwegian company. Consequently, 60 —90 percent of this local

supplier’s cost i b asother exampteoeal fteel suppliers import the steel and

are subject to import tax (on a per kilo of steel basis). This situatio n creates incentives to

prefabricate the steel abroad, because in this way they reduce to the amount of steel that they

import so they ultimately pay less import tax .

Capacity Building

Several public and private initiatives and institutions have been set up for the support of SMEs

and the promotion of entrepreneurship in Ghana, some of which are specifically relevant to

companies wishing to be involved in the country’s oil and
have provided direct support as well as imp lementing their own programs to facilitate local SME

participation. The major initiatives and organizations for the development of SMEs include the

EDC, the Supply SCD, the Association of Ghana Industries (AGI), IIA, and the National Board

for Small Scale Industries ( appendix M). The EDC and SCD deserve more attention, because

they often serve as the main entry point into the oil and gas industry for inexperienced SMEs.

Established in 2013 in Takoradi, the EDC is a joint initiative of the Ministry of Energy and
Petroleum, the Ministry of Trade and Industry, and the Jubilee partners. It was established with

a US$5 million budget with the objective of providing capacity -building support to Ghanaian
SMEs so they can position themselves to take advantage of oppo rtunities in the oil and gas
industry upstream, promote collaboration among SMEs, and coordinate third party support for

SMEs where necessary. Among the services the EDC provide s are business training, advisory
services , and access to markets and informati on. It also has acted as a focal point for
coordination between SMEs and oil and gas companies, their contractors and subcontractors . As
of July 2014, six businesses that had completed the EDC training had been awarded contracts

by IOCs and service compani es.® Some of these had experience from workir
shipping and mining industry; such companies tend to have a comparative advantage  over new
entrants (Ablo 2015)
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The SCD program has provided services to about 250 companies to date. Currently, 10 0
companies are actively engaged and receive training every month, and 72 contracts ($18.5

million) were awarded to them between 2014 and 20 17. The SCD conducted a gap analysis in
2017, which provides a contemporary snapshot of the training needs identifie d by stakeholders
in the industry ( table 4.18 ). They include a wide array of capacity -building needs for potential
local suppliers including  those in business, financing, health, safety, environment, technology,

and management.

Table 4.18: Skills Gap Analy sis of Ghanaian Companies by SCD (2017)
Strategic and/or Business 83% Standards and 60%
Planning Certifications
Risk Management and 78%  Procurement 60%
Compliance
Health, Safety and Environment 75%  Leadership 55%
Bid and Proposal Support 75%  Operations Management 55%
Market Research 68%  Financial Planning and 53%

Management
Costing and Pricing 68%  Technology and Information 53%
Management Systems

Quality Management 68%  Supply Chain Development 48%
Networking Skills and 68%  Taxation 45%
Opportunities
Access to Finance 65%  Human Resources 40%
Sales, Marketing and 63% International Accounting 38%
Communications
Information on Procurement 63%  Other 5%
Opportunities

Primary research conducted for this study provide s evidence of some early successes of these

capacity -building efforts:

1 Operations such as build, repair , and clean tanks/vessels, as well as certain types of
underwater maintenance, are now provided by local companies. Some of these skills are
also transferable to other links of the supply c hain.

1 Certain parts of the TEN FPSO were manufactured locally, as opposed to the Jubilee FPSO
(which was the first FPSO used in Ghana) that was almost entirely fabricated abroad. This
contributed to the development of indigenous welding and fabrication ca pacity.

1 An indigenous company is now providing subsea installations directly to several 10Cs. It
started as a joint venture with a foreign company, but it is now operating on its own and
employs a few expatriates.

1 New requirements have given rise to new m arkets: the local sector responded to the
transportation needs of the installation of subsea equipment by providing helicopter
services, which did not exist prior to 2007.

Constraints for Local Suppliers

Local companies face significant constraints to grow th in Ghana, despite relatively good business
environment rankings. This is compounded by the fact that most expenditure in the upstream
oil and gas sector is heavily biased toward high ly complex goods , thus reducing the scope for

backward links and local participation opportunities in a country with a low sectoral skill base
(CCSI 2016 ). Good governance has supported the improvement of the business environment
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with  Ghana performed better than the regional Sub -Saharan average and regional peers ( for
example , Nigeria and Cé6t e d’' I voi r e) in terms of easeWoddBatkoi ng busi ne
2017) and improved its position compared to the previous two years.

Through literature review and primary research, this study assessed the following challenges for
local suppliers in the oil and gas sector:

1 Access to finance

Access to business information

Stringent technical and quality standards

Limited | ocal capacity for and high costs of doing business
Small size of the domestic oil and gas market

Weaknesses of curr  ent industrial policies.

= =4 =4 =4 4

Access to financ e is one of the major challenges facing SMEs and local suppliers in the oil and

gas industry. Procurement guidelines and contract sizes in many cases demand a level of

financial capacity that local companies cannot readily meet. For example, SMEs do not seem to

be able to provide collateral of the kind acceptable by banks. Although Ghanahasahigh “getting
credit ” score by the World Bank (44 of 190), overall access to finance has a low score owing to

high interest rates. The interest rate typically paid is in the range of 35 —40 percent , and this
can often act as a deterrent in applying for financing as local businesses believe they would not

be able to afford repayment L%

Access to business information is limited bec ause SMEs typically rely on social, political, ethnic ,
and sometimes religious networks to access information and win contracts. Many SMEs with the

potential and knowledge to service the upstream have insufficient access to information on

available busines s opportunities. For example, information related to tenders by I0Cs is not

easily accessible , and the tender process  is bespoken to each IOC. Additionally, platforms set to

serve the purpose of bringing together SMEs with business opportunities in the sec tor fit better
the needs of well -established medium - to large -scale Ghanaian enterprises, limiting the entry
opportunities for new and small local businesses (Ablo and Overa 2015) . According to a survey

carried out by the 1A (2014) , respondents pointed to a widening communication gap between

multinational companies and SMEs. They assigned responsibility for this gap to the IOCs who

according to the respondents . failed to make their tender processes more accessible to a wider

group of potential local suppl iers. Initiatives such as the SCD, the EDC
Partner Pool try to bridg e the gap. There are also examples in other countries that could be

potentially benchmarked on information exchange platforms in the upstream oil and gas

sector .4°

Stringent technical and quality standards demanded by the oil and gas industry pose significant
challenges to the development of the sector. On the one hand, local suppliers often lack the

technical skills and capacity to meet these standards. On the other ha nd, I0Cs and oil service
companies face challenges in fulfilling their local content obligations given the lack of these local

capacity and skills. The industry demands that suppliers comply with health, safety , and
environment al (HSE) standards and techni cal specifications, as well as up -to-date industry
knowledge, technologies, and internationally recognized certifications. “ Poor access to credit
constrains the capacity of local suppliers to obtain these international certifications and to have

access to these technologies.

Successful examples of compliance are two Ghanaian companies: Seaweld Engineering (welding
and fabrication, procurement and logistics, onshore and offshore labor), and Macro Shipping
(ship agency, freight forwarding, haulage, and oil an d gas projects). These two indigenous
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Ghanaian companies  have received training from programs run by Tullow since 2009 and
consequently developed specialized capabilities to directly service the upstream sector.

Limited local capacity and the high costof doing business resultin uneven competition between
local and international suppliers. Often, I0Cs and oil services companies make bulk purchases

of equipment through purchasing agreements that address their global needs (to increase their

bargaining power ). This makes competition tougher for local suppliers despite the LCR protection

based on price and type of goods and services: (i) if the value of the bid of a qualified indigenous

Ghanaian company does not exceed the lowest bid by more than 10 percent, t he contract shall
be awarded to that indigenous Ghanaian company and (ii) the goods and services that only
indigenous qualified Ghanaian companies are allowed to provide include catering, freight
forwarding, logistics, vessel services, welding and fabricat ion services. Additionally, as contract
sizes in the upstream tend to be large, SMEs often do not have the capacity to deliver on them.

According to a recent AGI Barometer report , surveyed companies report high costs of doing
business and credit as constra ints for their operations (AGI 2017) . Cost constraints include the
cost of utilities (electricity and water), followed by the multiplicity of taxes and the cedi
depreciation. These are mentioned by the top three businesses across the sectors covered by

the AGI Barometer survey —manufacturing, services, and construction —and by businesses of all
sizes. Indeed, access ing electricity and paying taxes are also found among the three lowest
scores among indicators in the World Bank’'ad R, ng Busine
respectively). The cost of registering with the PC and paying an annual renewal fee is also seen

by SMEs as a significant burden .« For this reason, Ghanaian suppliers are advised to consider

joint ventures to enable them to become more competitiv e. The idea behind this is that SMEs
coming together as partners in delivering a contract can create the necessary conditions to

deliver larger contracts at a n unforbidding cost.

The relatively  small size of the domestic oil and gas market is also a signif icant issue for the
devel opment of the sector and a Thewsecmredbes hot vyet suppprtp | i er s’ bas
the development of local specialized goods and services to a point where they could achieve
economies of scale in the local market (and become competitive internationally). Certain 10Cs
deem that the advanced state of development of the three fields, as well as the depressed global
oil price , further undercut the development of a local supply industry and that this situation
could be reversed  only if new fields were developed.
Weaknesses in current industrial policies are behind many challenges to increasing local content
and value addition, according to a 2017 study by the African Center of Economic Transformation
(ACET 2017 ). Government regulat ions are often overly strict and achiev e suboptimal results.
For example, there is a strong focus on the shareholding structure as a criterion to define a
“local ” supplier, instead of metrics such as origin of goods and services, local employment, and
local value added. I ndeed, +misstrampressoifit afromtofmgt"he facts of
ownership —have been reported as a common occurrence. Legislation prescribes a limit to
management positions that can be held by expatriates within a set period. Wi thin this period,
companies must enact an organized succession plan for local management. Similarly, there is a
set period and prescribed quotas for local procurement. In this context, foreign companies use
local companies as a cover to take advantage of b enefits afforded to local companies. This
undermines local content efforts and is now considered a criminal offence in Ghana (BAL 2016) .
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Notes

1 The FPSO was produced in Singapore ; the ke y skilled labor has been provided by the United Kingdom;  subsea trees and other
equipment is from the United States, France, and Norway ; and gas compression is from Thailand. This number is also consistent
with the findings derived from the onsite analysis and the statistics regarding the ration of imported to total supply that characterise
the industries that were involved in the construction of the oil and gas fields.

2 Throughout the text, model results are commonly reported for the 2015 —30 period. Howev er, in the section describing the stages,

it is necessary to separate the short -term (2011 -17) from the long  -term effects (2018 —30).

3 Maintenance jobs belong to the operation phase ; hence;they are not considered in  Stage 1.

4 Consequently, the Jubilee, T EN, and Sankofa fields become operational in Stage 2.

5 The energy security index (——— improves by 20  percent in Stage 2 compared to the Reference Scenario

5 The study assumes a transition to rates that better reflect electricity costs in Stage 2.

7 Industrial energy costs include the weighted cost of electricity from grid and fossil fuels (i.e. diesel, gas).

8 The construction of infrastructure has a smaller impact than the use of infrastructure.

9 This is in line with other studies that note such scenarios may increase “ g@erage consumption of the wealthiest group increased by

27% between 2006 and 2013, whereas for the poorest increased by 19% " Cook, Hague, and McKay 2016) .
0 In terms of income inequality, t he Gini coefficient increased from 37 in 1992 to 42.3 in 2013. Bas ed on Bastagli and Coady (2012),
Ghana has the fastest income inequality growth rates in Africa. Note also that stimulated demand increases imports .

1 As opposed to the permanent productivity effects that the upgrade of infrastructure brings to the economy in the Full Scenario.
2See the gover nme nS$owingfthe GdedsfioaGravthand Jobs : 2017 Ghana Budget Highlights

3 For the second channel to be operational, human capital needs to be matched with installed physical capital and investments s
othe rwise there will be a skills mismatch. The role of education in economic growth and labor productivity has been widely studied s
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especially in developing countries. Despite strong theoretical and empirical evidence that education increases labour product ivity,
the relation between education and economic growth is not universal (World Bank 2008 ,ch.2).

* The new policy scenario according to IEA “takes account of broad policy commitments and plans that have been announced by
countries, including national pled ges to reduce greenhouse  -gas emissions and plans to phase out fossil -energy subsidies, even if the
measures to implement these commitments have yet to be identified or announced "

“Per | EA, “ The defoutanermapathway consistent with the goal of limiting the global increase in temperature to

2°C by limiting concentration of greenhouse gases in the atmosphere to around 450 parts per million of CO 2."

6 Both the Full Scenario and the Reference Scenario were quantified with projected oil and g as prices taken from the |IEA 2016
(“Current policies scenario”).

17 For a detailed description of the oil and gas value chain , see appendix H.

18 Although the language may resemble a before -and - after evaluation design, the study does not pretend to assess an y attribution
to the local content law. The reasons for this are twofold: the local content law is very recent , and the effects of the local content

law cannot be delinked from other economic effects.
19 Source: GEM E3M results
2 Analysis on employment data provided by the Statistical Service of Ghana

2 The Jubilee Phase 1A development project, designed to increase production and recover additional reserves, was approved by th e
government of Ghana in January 2012. Phase 1A consisted of eight additional well s, which included five producers and three water
injectors.

2 From the Statistical Service of Ghana Statistical and study survey data. Five percent compounded national employment growth

rate versus 8 percent compounded f oroymentigrowtmrdte. gas | ocal supplier’s empl
2 Categories defined as technical core staff including engineers, technicians, geoscientists; management staff consisting of th e chief
executive officer, general manager, managing director, country manager, president, heads of departmen ts; and unskilled staff (see
appendix I).

2 There are some variations along the upward trend, subject to different phases of different field developments.

% The Ghana Statistical Service recently ran a business survey of SMEs across sectors, including both formally registered companies
and unregistered companies, such as small distributors of LPG canisters or cylinders for cooking. The results of the survey were not
available to inform this study.

® “Empowering SMEs in Ghana for Gl o nacés P@talmpfe the t Govemments of "Ghana S e
http://www.eservices.gov.gh/Pages/Empowering -SMEs-in-Ghana - for - Global - Competitiveness.aspx  accessed July 20 17.

27 | nternational Trade Center (2016). SME Competitiveness in Ghana: Alliances for Action. ITC, Geneva

2 The same definition is used by the 2016 SME competitiveness survey carried out by the Association of Ghana Industries (AGI) an d
the International Tra  de Center (ITC).  According to these definitions, a company is characterised as small when it employ s up to 19
employees, medium whenit employ s between 20 and 99 employees , and large whenit employ s 100 or more employees.

2 The PC, the National Chamber of ~ Commerce , and the Sekondi - Takoradi Chamber of Commerce were able to provide precise figures
However, they all emphasized that the number of active suppliers was a fraction of the registered suppliers in the sector.
¥petrol eum Commi ssi on’ nslawseategyl (20843 [Blog] o n t Delegation of German Industry and Commerce in Ghana
Available at: http://ghana.ahk.de/news/single -view/artikel/petroleum -commissions -new -local -content -law -
strategy/?L=14&cHash=111c3750066aflcc5f68f0ec6f016b44 [Accessed 21 M ay 2018].

31 petroleum Commission, primary research 2017.

% The SCD is an initiative funded by USAID, working with local SMEs on sector -relevant capacity building (for more details see

appendix K)

“Companies where asked t o r eldopbas dheproportion ef gogpds/sesvices provided to the O&G sector by the
company changed overtime? " using one of the following r espon<@ls: lessfthar10%, batweeny ear bet ween 200
11% and 30%, between 31% and 50%, between 51% and 70%, between 71% a nd 90%, over 90%.

34 The information provided has been derived from local content reports to the PC by Tullow, Eni, Lukoil, Hess, Medea, and Kosmo s,

from 2010 to 2016. The number of companies reporting per year is not constant (PC pers. comm. 2017)

3 2014 i s the year of local fabrication of the TEN FPSO supporting structures, and the start of production of associated gas from the

Jubilee field which fed into the local commercial gas supply chain.

% The Petroleum Commission intends to start a program of audit s to ascertain the proportion of the value that actually stays locally

from contracts with Ghanaian companies.

37 They do not pay taxes on the steel wasted in the prefabrication process.

% The EDC was operational until 2016; however, the most recent data th at we were able to be retrieved were of 2014.

39 Additionally, according to Ablo (2015), SMEs are required to have annual turnover twice the value of the contract they wish t o

execute, making the financing constraint even more relevant in the context of hig h-value contracts in the sector. ?

“see, for example, Gl Z 2016, Box 2.3,” The Role of Companies, Government and | nte
“1 HSE compliance isa major constraint  given the limited adherence to safe practices in the Ghanaian mar ket . IOCs typically provide

company -specific training to ensure that the SMEs comply with their standards.

“2 The fees and charges schedule can be found on the Ministry of Energy website, http://www.energymin.gov.gh/sites/default/files/O -

Petroleum -Commission_ -%28Fees -and -Charges%29.pdf . These are subject to the type of services and the size (turnover) of the
company applying for the license.


http://www.eservices.gov.gh/Pages/Empowering-SMEs-in-Ghana-for-Global-Competitiveness.aspx
http://www.energymin.gov.gh/sites/default/files/0-Petroleum-Commission_-%28Fees-and-Charges%29.pdf
http://www.energymin.gov.gh/sites/default/files/0-Petroleum-Commission_-%28Fees-and-Charges%29.pdf
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5. CONCLUSIONS AND RECO MMENDATIONS

The recent discoveries of oil and gas in Ghana have the potential to boost economic growth, but

their ultimate growth impact will depend on the type of pol icies implemented by the government
going forward. As explained, oil production started in December 2010 . Proven oil reserves are
estimated at 1 .1 billion barrels, while proven gas reserves are estimated at 2.1 trillion cubic

feet. Oil production is projec ted to peak at 236, 290 barrels per day, and gas production is
expected to average 323.7 million cubic feet per day. The Petroleum (Local Content and Local
Participation) Regulations (LI 2204) were enacted in November 2013 and enforced only since
February 2 014.

The immediate effect of the development of the oil and gas fields was the diversification of

exports from two commodities (gold and cocoa) to three commodities with the addition of crude

oil. Currently, gold, cocoa, and crude oil account for about 70 percent of total exports : therefore,
the economy is still exposed to commodity -price variability. Imports span a wide range of
products and capital goods, which reflect the low industrialization level of Ghana.

This section discusses the main emerging con clusions from the stud y and formulates several

recommendations for Ghana and the development community. Finally, suggestions are made in
terms of potential follow  -up research.

Main Emerging Conclusions

Potential Effects on the Economy

1

The GEM-E3-G model (F ull Scenario) estimated positive effects on GDP in the long term (2015 -
30) due to the development of the oil and gas fields, t and the multiplier effect would be much
larger on gross domestic product (GDP) than on employment. As oil revenues are used to upg rade
infrastructure, both labor productivity and competitiveness of the economy increase. As

productivity increases, income increases, but fewer labor hours are needed per unit of output.

The model quantified GDP growth of 6.5 percent over 2015 -30, driven by 7.3 percent growth

in exports, 4.8 percent growth in investment, 6 percent in growth in household consumption,
and 5 percent growth in imports. GDP growth depends on the use of public oil and gas revenues
to upgrade infrastructure and a smooth and coord inated development of the energy sector.

Moreover, GDP growth in excess of the Reference Scenario is estimated at approximately US$74
billion (2015 -—30), and oil and gas government revenues are estimated at approximately US$21
billion (2015 -30). This means that GDP would grow approximately 3.5 times the amount of
government revenues over the same period.

The model also estimated that 166,500 sustained jobs could be added to the domestic economy

in the period 2015 —30. These added jobs point to a steady decre ase in the unemployment rate
to a value close to the natural rate of employment. These jobs would mainly be in the agriculture,

energy -intensive industries, construction, and market services sectors.

The magnitude and sustainability of these benefits will depend on many factors, including the
uses of the oil and gas revenues by the government (for example, investment in infrastructure
or in education, boost of household consumption, debt reduction), the type of industrial policies
implemented (innovation, productivity), and the projection of the global price level of oil and

gas (exogenous).

According to the model estimates, policies focused on expanding the physical infrastructure

seem to be the most effective in the medium term. Policies focused on expand ing human capital
seem to be the most effective in the longer term. The positive effects are multiplied when
government policies are oriented to increasing total factor productivity and when the general

level of oil and gas prices increases.
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1 Arreliable ga s supply to the power system providing stable power supply will improve industrial
efficiency and reduce production costs and is a prerequisite for attracting foreign direct investment.

1 Achieving maximum potential benefits from the new gas supply in the ¢ ountry is subject to the
timely construction of gas  -fired power plants.

1  The construction phase of the oil and gas fields and policies that stimulate consumption seem
to help GDP growth only in the short run. Investments in infrastructure and human capital seem
to help the domestic economy and exports in the medium to the long run.

Potential Effects on the Upstream Oil and Gas Value Chain

1 The discovery of oil and gas created high expectations for a significant positive impact on
Ghanaian small and medium ent  erprises ( SMES) and people. The local value chain is still in the
process of developing and refocusing from a traditional import -oriented business model. The

government of Ghana chose the local content regulation as a mechanism to incentivize the
internati onal oil companies (  I0Cs) to integrate local suppliers and staff into the upstream value
chains. It also created several governmental entities to control the implementation of this
regulation.

1 According to the value chain analysis, the development of the oil and gas fields has had limited
positive effects on the local value chains in terms of employment, skills, and SME development.

1  As most of the development of the Jubilee and TEN fields was completed before the local content
regulation was enforced in 2 014, the integration of the local value chain in that period was
mainly driven by market forces. The capacity built by staff and SMEs in that period helped them
to be better positioned to later serve a more regulated local content market.

1 Local participati on in the upstream segment has increased over time but is still considered
moderate , owing to significant skills gaps in the local workforce. The situation is improving in
terms of skills because of training and education programs, with an increasingly hig her
proportion of management and skilled technical positions initially reserved only for expatriates
now being filled by Ghanaians.

1  The number of different specialties demanded by the upstream oil and gas industry that can be
found locally was close to 30 percent of the specialties needed in 2010, while in 2016 it had
reached 46 percent, indicating a positive trend in skills development.

1 Local suppliers have increased their participation in the sector over time both in terms of volume
(number and value of  contracts) and the type of services they offer, although the proportion of
value added that stays within Ghana cannot be determined with certainty.

1 Entrepreneurial programs have helped to expand access to the industry through enhancing local
busi nes sowledge okquality and health, safety, and environmental standards ; providing
networking opportunities; and rendering those that have undertaken training more
“trustworthy " in the eyes of IOCs and service companies.

1 There are significant constraints to in creasing | ocal suppliers
Notable among these are access to finance, access to information, and achieving technical and
quality skills required by the industry.

T Ultimately, the sustainabil ity odevelgdmamaithes Ildalfoband s t o suppo
gas value chain is constrained by the small size of the sector, the increased cost to IOCs of
certain local goods and services, and the corruption risks associated with the local content
regulation.

participatic

Recommendations for Gh ana and the Development Community

Given the oil and gas windfall, the study findings highlight that the government of Ghana and the
development community should support policies that prioritize the upgrading of the energy system
(forexample, reduced trans mission and distribution losses and increased gas use in power plants)
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as well as significant investments in physical infrastructure in general. For example, the

government should focus on utilizing the natural gas locally for electricity production to cre ate
socioeconomic value by increasing the security and reliability of electricity supply, reducing imports

of diesel generators, and ensuring electricity access to all households by 2030 2

Industrial policies should focus on activities and components for w hich local technical expertise

is available and transferable to other parts of the value chain, other sectors , and other industries.

Such policies are necessary to create a growing and sustainable oil and gas sector, especially
given the small size of the sector domestically. These policies should be complemented with
policies that promote innovation and the development of human capital as a vehicle to infuse
increased productivity and competitiveness in the economy. Additionally, the more the country

and t he development community do to improve data availability around the developmental
effects of the oil and gas sector in SMEs and local jobs, the higher the chances to effectively
inform these types of policies moving forward.

As further regional integration (for example, via the Economic Community of West African
States ) of the oil and gas markets may enhance the developmental potential for SME and job
growth, there seems to be room for the development community to support this enhanced
integration with know  ledge products and experiences from other regions.

Potential Follow -up Research

Based on the findings of this study, further research can be helpful for policy development in
the areas of local content, enterprise development, and industrialization .
1 Anass essment of how local content policies create a sustainable environment for the sector to
grow is something to be further investigated. Given the recent implementation of the local
content regulation, an evaluation of the impact of th e regulation in two to three years could be
helpful to inform policy changes. This evaluation may be enriched by benchmarking its results
with the experience from other countries.

1 Itwould be helpful to undertake a n assessment of how enterprise -development programs helped
to de velop local companies with potential for integration in international value chains,
benchmarked with the experience in comparable countries.

1 Diagnostic -type studies would be helpfulto identify subsectors with high value added and export
potential andto determine they could be supported with policy reform and investment. 3

Selected quotes from stakeholder  feedback during face to face interviews

“The imyulsas been very new and didn’'t have the ¢
skills yet. As a result, there have been skills gaps across the chain and different areas.

However, the picture is gradually changing and some skills in the construction and oper ations
can be sourced locally.”

Ghana National Gas Company

“The main issue is with the high skills job that
Petroleum Commission

“Before 2013 and the introduction of the LC R everything, even food, was importe d by the
I0Cs. Additionally, foreign companies would open subsidiaries without any Ghanaians on the
equity part of the business. "

Amaja Oilfield Ltd
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“There are challenges for IOCs in terms of how the LCR is implemented
Kosmos Energy

“A significant nu mber of registered SMEs were not active. Many initially thought that it was an
opportunity for business but after the procurement requirements were available, many SMEs
realized that they could not tender. !

Ghana National Petroleum Corporation

“ T h e r ebednarsevident progress in terms of local sourcing evolution given that TEN (which

started in 2015) involved a much greater number of local companies for good s and services
as well as local expertise that Jubilee. In other words, in this six-to-seven -year period sectoral
expertise was devel oped and | ocal companies rais

Tullow Oil Ghana

“When you see that statistics of the | ocal comp
them, the numbers look impressive. However, it is difficult t o disentangle what part of the
contract value stays in the country and what is essentially leaving abroad as imports. We will
start a program of aud  its to ascertain what is the actual local part in these contracts. There
are cases where only 10% of the contact essentially stays in the country L

Petroleum Commission

“As a sign of growth, some SMEs expanded their service lines by setting up subsidiari es
offering additional services needed by the oil and gas sectors. "

SCD

1 The development of the oil and gas fields impacts the local economy through direct channels, such as the construction of the o il

and gas platforms and higher use of gas in power generation, and through indirect channels, by increasing public revenues and

up grading domestic infrastructure.

2 Our analysis showed significant economic benefits in case of energy system restructuring with increasing electrification in

households, replacement of diesel generators with electricity , and domestic use of natural gas in electricity production and industries.

This leads to (i) lower electricity prices due to the replacement of expensive light crude oil, ( i) reduction of Ghana’'s energy
dependence, ( iii) improvement of power system reliability, and ( iv) secondary im pacts triggered from the construction of gas -fired

plants, involving  equipment goods (largely imported), construction (largely domestic) , and auxiliary services. These positive impacts

can lead to an average 4.4 percent annual growth of GDP over the 2015 —30 period .

i mp
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3 See also the World Bank study Creating Markets in Ghana, Country Private Sector Diagnostic (CPSD), Pilot (September 2017, Draft)
where the suggested WB Group actions start from the legal and regulatory framework and assess how this could become more
conducive to business support for “promising " SMEs, focusing on aspects of financing and technical support adapted to the sector in

which they operate.
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APPENDIX A: GHANA DEMOGRAPHICS

Population and Labor Market

Ghana's fertility rate is currently 3.94 children born to every woman in rural areas and 2.78 to
every woman in urban areas. Ghana's population is currently growing at a rate of 2 percent per
there will be  a gradual convergence in
fertility rates will fall to 2.5 in 2030 and life expectancy will increase by

the population of Ghana will reach 37 million persons.
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APPENDIX B: THE POWER SECTOR

Total gas consumption in the country in 2015 was 46,911,854 million British  thermal units
(MMBtu ), almost double than  in 2014 , with 56 percent coming from Nigeria via the West African

Gas Pipeline (WAGP) and the rest coming from the Atuabo gas -processing plant. In 2015, the
average delivery price of the WAGP imported gas was US$8.7 5 MMBtu and of Atuabo gas was
US$8.84 MMBtu. The total cost of gas required for 2015 was about US$412 million; the
estimation is based on the average gas delivery price and gas quantities supplied by the WAGP

pipeline and the Atuabo plant. The energy commi ssion of Ghana estimates that total gas cost
would increase to  US$489 million in 2016 due to increased supply from the Atuabo plant 1

Hydrocarbon Fields

The near -term production of gas from the most developed technical resources and reserves are

concentrat ed in three large offshore gas fields: the Jubilee field with associated gas reserves

estimated at 490  billion cubic feet (  bcf); the TEN fields with associated gas reserve of 363 bcf;
and the Sankofa field with non -associated gas reserves of 1,107 bcf. 2

The oil and gas discoveries in the Jubilee, TEN , and Sankofa fields are expected to support both
domestic demand for fuels and power generation and foreign demand through exports. Based

on 2012 and 2013  reports by the Extractive Industries Transparency Initi ative for the oil, gas
and mining sectors , the contribution of oil and gas extraction to the government amounts to

US$1.3 billion (6 percent of total government revenue, according to | nternational Monetary Fund
statistics (IMF Country Report No. 17/262 ). Revenue from the oil and gas sector alone reached

US $846 million in 2013 but dropped to US $220 in 2016 as a result of a damaged turret in the

Jubilee oil field and the drop of oil prices. A significant part of the revenues relates to corporate

income tax from oil companies since oil production began in 2010. This tax generated some US

$217 million (25 percent of total) in 2013.

The development of the Jubilee field has the potential to bring substantial benefits to the
economy of Ghana, as oil resources of the field amount to 3 billion barrels of oil and the
production is estimated to exceed 40 million barrels per year. The large oil production prospect

of Jubilee can translate into high export revenues and increased public revenues that would

benefit the G hanaian economy. The project cost for Jubilee phase | development is estimated

atabout US$3.2 billion, with drilling and completion accounting for 47 percent of total cost (table
B.1).

Table B.1: Project Cost for Jubilee Phase | Development

Project cost US$ million %

Drilling and completion 1,493 47

Subsea facilities 1,110 35

Surface facilities 129 4

Operations and start -up 280 9

Capitali zed General and Administrative (G&A) 166 5

Total 3,178 100
The development of the TEN fields commenced in 2013 and is expected to produce an average
gas supply of 63 —70 million standard cubic feet per day. Tullow expects production from TEN to

be about 50,000 barrels of oil per day ( bopd) (net of 23,600 bopd) in 2017, although work
continues to consider ways to inc rease production in  the future
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The Sankofa gas project, which is being developed by the ltalian firm Eni, Dutch oil trader Vitol ,
and the Ghana National Petroleum Corporation (GNPC), involves the development of the deep -
water Sankofa Main, Sankofa East, Gy e Nyame, Sankofa East Cenomanian , and Sankofa East
Campanian fields on the Offshore Cape Three Points block. Located 63 kilometers  off the
Ghanaian coast, they contain both oil and an estimated 1.45 trillion cu bic feet of nonassociated
natural gas. Commerc ial production of the field is expected in 2017 and first gas in early 2018.

Revenues from Oil and Gas Extraction and Public Budget

According to the fiscal regime of the petroleum agreements, the government of Ghana is entitled

to a royalty on gross produc tion of 5 percent for the Jubilee and TEN fields. The agreements

also grant Ghana carried and participating interests of approximately 13.64 percent and 15 .00
percent in the Jubilee and TEN fields, respectively. The corporate income tax on upstream and

mid stream petroleum companies for 2016 was 35 percent. According to the minister for finance
the total petroleum receipts for 2016 recorded US$247 .175 million as compared to the 2016
budget estimate of US$348.42 million, leaving a variance of US$101 .241 mill ion. The total
annual budget funding amount (ABFA) receipts in 2016 amounted to MB88.85 million, with actual
utilization amounting to MB11.12 million, leaving an unutilized balance of ¢77.73 million in the
Petroleum Holding Fund.

In 2016, GNPC lifted  shipments from  six parcels of crude oil (  numbers 31 to 35 Jubilee and
number 1 TEN on behalf of the state) and sold a total of 21,580 million standard cubic feet per
day of gas to GNGC. Total crude oil lifted was 5,856,921 barrels of oil (4,860,462 barrels of
Jubilee oil and 996,459 barrels of TEN oil), compared to 5,730,090 barrels in 201 5. Total
petroleum receipts (proceeds from Jubilee liftings and other petroleum receipts) as at end of

2016 was US$247.18 million . This is significantly lower than the 2015 receipts of US$396.17

million, as oil -export revenues depend greatly on the develop ment of global oil prices; the latter
have collapsed in recent years , causing unexpected budgetary deficits in the Ghanaian economy.

Transparency in revenue management remains one of the key policy objectives for the oil and

gas sector. For the first half of 2016, a total revenue of US$126.4 million was earned, from
which US$22.7 million was allocated to the Ghana National Petroleum Corporation (18 percent),
US$13.5 million to Ghana Stabilization Fund (11 percent), US$64.4 million to annual budget
funding a mount (51 percent), and US$5.8 million to Ghana Heritage Fund (4.6 percent). ABFA
funding is the percentage of petroleum revenues allocated to national budgets to support
development financing, specifically financing of infrastructural projects within the oil and gas
sector.

Another important policy objective is building capacity for the Ghanaians to participate in all

segments of the oil and gas industry. This was established in the 2013 petroleum (local content

and local participation) regulations (LI2204 ). This regulation requires a contractor,

subcontractor, license e, the corporation , or other allied entity carrying out a petroleum activity

to ensure that “local content i s a compone.frGhanafanst he petr ol e
employed in the se ctor are occupied in management, technical and in other positions in the

hydrocarbon industry.

Energy Demand

In 2014, the total final energy consumption in Ghana was 6 ,783 kilotonne of oil equivalent
(ktoe ). Transport and residential demand accounted for a Imost 70 percent of total energy
consumption. The major part of residential energy demand relates to solid fuels (charcoal), while

electricity is also used. Transport energy demand is largely covered by petroleum products,

mainly diesel oil and motor gasol ine. Figure B.1 presents an overview of primary and final energy
demand in Ghana.
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Figure B.1: Total Final Energy Consumption in Ghana, 2014
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Regarding industries, the chemicals and metals industries are the main energy consumers
accounting for about 50 percent of total industrial energy demand ( figure B.2 ). Other important
energy consumers are cement industries (nonmetallic minerals), consumer foods and construction.

Figure B.2: Final Energy Consumption by In dustry, 2014
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Electricity demand varies within the year and during the day, with intraday demand patterns

affected by the consumption patterns of residential, commercial , and industrial customers
(figure B.3) . Overthela stdecade, Ghana has seen a steep increase in electricity demand, from

1,258 megawatts ( MW) in2,000to 2 ,100 MW in 2017.

This increase has been due to three main factors:

1. High economic growth

2. Rapid urbanization

3. Increased power demand of VALCO ,* the big gest consumer in the Ghanaian system. The
operations of VALCO have been interrupted several times over the past decade due to power
availability issues.

Figure B.3: Ghana Load Curve, 2017
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Security of  the Energy Suppl vy

Ghana experienced poweroutagesin1983 —84,1998 , and 2006 —7. Thecountryha d been heavily
reliant on hydropower capacities , but climate change impacts led to po or rainfall , and hydro -
based generation was limited , causing frequent blackouts. Disruptions to the supply of gas from

Nigeria have also worsened the security of the energy supply.

The Ghanaian power sector is estimated to require an additional US$4 hilli on investment to
upgrade power system assets . Issues affecting both electricity demand and supply side include
the following

Demand outstripping electricity supply
Poor condition of the transmission system because of outdated equipment

Distribution comp anies’ failure to pay transmission and generation companies due to the
regulated tariff system and high consumer delinquency

Ensuring the security of the energy supply is a key political priority , and several measures aiming
to lower energy and electricit y demand and securing higher reserve capacity are being
investigated.


http://www.gridcogh.com/en/daily-peak-demand.php
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Energy Plans

According to the Ghana National Commission for UNESCO (Eshun and Amoakko - Tuffour 2016, 5)
about $9 billion is required between 2014 and 2019 to develop the energy sector a nd finance its

numerous initiatives  , including oil and gas (which alone require $5.5 billion). There is potential for

private investment in the energy sector in the form of independent power producers and under

the feed -in-tariff scheme forrenewable energ vy projects. The government of Ghana target of 5,000
MW by 2015/16 , coupled with the estimated requirement of an additional 4,000 MW of capacity

over the next 20 years, will require significant foreign investment, private capital, and technical
expertise. T he Energy Commission (EC) of Ghana has identified three energy supply options
(scenarios) for medium term implementation. These options are summarized in table B.2 .

Table B.2: Energy Expansion Scenarios

Expansion based on natural gas to 10 perce nt renewable energy resources
(RES) by 2020

ﬂ Convert the 125 MW Effasu barge into a combined cycle gas turbine

iol
Scenario plant , which could increase its current capacity to 187 MW.
il Expand the 330 MW Tema gas thermal station to about 660 MW by
the year 2020
Expansion based on natural gas and hydro to 10 percent RES by 2020
Scenario 2 ﬂ Offset the high transmission losses
ﬂ Construct Hydropower with a capacity of 400 MwW
Expansion based on natural gas and nuclear to 10 percent RES by 2020
Scenario 3

ﬂ Construct a 335 MW nuc  lear light water reactor (IRIS -335) plant by 2018

The power -generation expansion programs (Bui, Tema Thermal Plant 1 and 2, Mine Reserve
Plant, Asogli , and Kpone Thermal Plant) , which were commenced in 2007 following the 2007
energy crisis , were expected to add about 1100 MW of generation capacity, although so far only
375 MW has been added.

The discovery of domestic oil and gas fields means that Ghana can produce electricity locally

and save about $350 million annually (if production even meets a third of the country’s power

needs) , given fluctuating crude oil prices.

The energy sector is faced with a $2.4 billion debt as the cost of buying fuel, reimbursement of
energy suppliers , and inefficient state  -owned companies have worsened the financial situation
the energy sector. The 2017 budget included ambitious plans to invest in renewable energy to

meet 2-3 percent of electricity supply and develop decentralized solar -powered homes and

businesses in remote communities. Start -up costs are estimated at about US$1,500 (Kelly2017)

The US government and other partners ( e.g. World Bank) are assisting the Ghanaian
government in a slow reform of the energy and electricity market by promoting the following
(based on USAID, Power Africa 2015 report):

1
1

Transparent a pproach to generation expansion , including competitive bidding

Transparent framework for the devel opment and
gas resources

Effective allocation and pricing of hydropower

Resource and resiliency planning among the gener ation, transmission , and distribution
sectors
Energy efficiency and demand  -side management

Expansion of renewable energy resources in power generation and in other sectors.

management
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The private sector is interested in investing in new power -generation assets. Howev  er, the high
market uncertainty and the unstable policy framework limit the interest of the private sector,
as weak cash flows impact the Electricity Company of Ghana s operations and its abi

compensate power producers.

Plans for Power Mix in Ghana

Nuclear power generation has been considered in Ghana (Ennison and Djobo  2009) . The Ghana
Atomic Energy Commission was established in 1963 to start the Kwabenya Nuclear Reactor
Project. However, the nuclear program has not progressed as expected , due to va rious

socioeconomic and political factors. During the 2007 energy crisis, the Ghanaian government

considered nuclear power a solution to power supply disruptions and formed a committee to

develop a prefeasibility study and a roadmap on the development of a nuclear power plant in

Ghana. However, funding is a major challenge for the capital -intensive Ghanaian nuclear

program, exacerbated by the fact that most of nuclear plant components must be imported due

to the country’s | ow | ev enifthe@hanaiancuckearpragram is revaatizedo n. Ev e

experience from the past shows that the process of planning, tendering, licensing , and

construction may take even more than the remaining years until projection horizon (2030).

Thus, nuclear powerisnotco nsi dered as part of Ghana’'s power supply m
Scenario.

Ghana has no coal reserves and recoverable resources ;¢ the construction of a coal power plant

to cover base load requires high volumes of coal that must be imported, which raises energy
security issues. Additional capital -intensive investment in infrastructure is required to facilitate

coal imports, namely , the construction of a mini  -harbor or extensive expansion and upgrading

of existing port facilities in the country. Therefore, based on economic and financial
considerations and energy security issues, the Reference Scenario does not include the
construction of a coal power plant in Ghana.
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APPENDIX C: OV ERVIEW OF THE CGE MO DEL

To capture the multitude of adjustments of the economic system of Ghana triggered by the

increasing share of  gas in the power supply we have used a detailed and advanced energy -rich
computable general equilibrium ( CGE) model, named GEM-E3-G. The GEM -E3-G model is based
on the GEM -E3 model (Capros etal . 2013). This section provid es a summary of the key model
mechanisms. The description is based on the GEM - E3 model manual.

The GEM - E3 model captures the interactions of all agents, mar kets, countries , and sectors and
computes the price vector that clears all markets simultaneously ( figure C.1 ). Final demand by
households is formulated using a complex multilevel Linear Expenditure System  (LES) function
which determines labor supply, savi ngs and consumption by purpose and then by product with

stock -flow relationships for durables and nondurables consumption. Total demand (final and
intermediate) in each country is optimally allocated between domestic and imported goods,

under the hypothesi s that these are considered as imperfect substitutes (the Armington
assumption); bilateral trade is fully endogenous , and possible tariff and nontariff barriers to
trade are included. Institutional sectors are involved in income distribution, social benefi ts, fiscal
payments , and revenues leading to endogenously calculated surplus or deficit by sector,
including public finance, and possible constraints for balancing and debt. Various capital and

labor mobility assumptions can be optionally implemented and i nvestment and saving balancing
can be obtained optionally at various regional and time -depending levels. Market clearing
assumptions and perfect versus imperfect competition can also vary through the model options.

The coding supports user  -defining several alternative regimes and closure rules without having

to re -specify or recalibrate the model.

The most important of these options are:
1. Capital mobility across sectors and/or countries
2. Flexible or fixed current account (with respect to the foreign sector)
3. Flexible or fixed labor supply
4. Market for pollution permits national/international, environmental constraints
5

Fixed or flexible public deficit
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Figure C.

1: Economic Circuit of the
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The model is designed to simulate economic development by sec tor, influenced by investment
in infrastructure and human capital, governance developments and risk perception, population
changes , and trade liberalization

including all substantial taxes, social

are covered. The model allows
migration, transport, environment

Firms 6 Behavior

, among other factors . All major aspects of public finance

policy subsidies, public expenditures , and deficit financing
one to simulat e the different complex economic, trade, energy,
, and public policies up to 2050. All countries and sectors in
the m odel are linked via endogenous bilateral trade transactions , hence capturing economic
impacts triggered by changes in the competitiveness of a sector.

Each producer (represented by an activity) is assumed to maximize profits, defined as the
difference between the revenue earned and the cost of factors and intermediate inputs. Profits
are maximized subject to its production technology. Domestic production is defined by branch.
Itis assumed that each branch produces a single good

in the economy. Production functions in GEM

capital (K), labor (L), energy (E)

behavior can be represent

Household Behavior

Households receive income from their ownership of production factors, from other institutions

that is diff erentiated from any other good

- E3 exhibit a nested separability scheme, involving

, and materials (M) and are based on a Constant elasticity of
substitution (CES) neoclassical ty pe of production function. The exact nesting scheme of
production in GEM -E3 has been selected to match available econometric data on KLEM
substitution elasticities and the specific features of each activity. The optimal production

ed in the primal or the dual formulation.

and from transfers from the rest of the world. Household expenditure is allocated among

consumption,  tax payment

, and savings. The representative household first decides on the

allocation of its income between present and future consumption of goods and leisure. At a

second stage, the household allocates its total consumption expenditure among the differ ent
consumption categories available. The consumption categories are split between nondurable
consumption categories (food, culture, and so forth )
heating systems , and electric appliances). The general form just described is depicted with a
nesting scheme in figure C.2.

and services from durable goods (cars,
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Figure C.2: Consumption Structure of the GEM -E3 Model
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The Electricity Sector

In the electricity sector a bottom -up approach is adopted for the representation of the diff erent
power producing technologies; it is based on the Managed Co -Lending Portfolio Program using
endogenous estimation of a simplified load curve and solves Kuhn Tucker conditions to perform

optimal capacity expansion and plant dispatching by taking into account the technical constraints

of plant categories , including for variable renewables, hydro with reservoir, storage , and
different ramping possibilities of thermal and nuclear plants . New technologies with learning

features are included , and a projecte d structure of power generation in the power submodel is
integrated as Leontief coefficients in the production function of the generation sector.
Transmission and distribution of electricity is modelled as physical monopoly under regulated

tariffs. Fossil fuel production is modelled through a specific depletable resource formulation
embedded in the production functions of the corresponding sectors , allowing for pricing with
endogenous mark -up. Gas supply, refineries , and other similar activities are modelle dina
simple way through CES functions applying regulated tariffs for infrastructure.

Energy demand in industry and services is derived from the CES production functions. Energy

efficiency possibilities are represented as cost -potential nonlinear function s with decreasing
return to scale. Policy instruments are modelled to mirror energy efficiency policies and
obligations. Energy demand in the household sector is derived from the complex consumption

functions that distinguish between durables and nondurabl es. Durables are the houses, electric
appliances, heating systems , and private cars. The model includes cost -potential nonlinear
curves to handle energy efficiency ( for example, insulation) investment and mirror policies and
obligations on energy efficienc y and categories of durable goods with different costs but also
different energy performances. Similarly, for cars, car technologies including electric cars are
represented among the possible choices. Energy consumption is derived as nondurable demand
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associated to durable goods ; it depends on durable good performance characteristics and on
rational use of the durable good.
The GEM-E3-G model includes a bottom  -up representation of the power -generation sector. The
bottom -up representation of the electricity sector requires data on generation costs, technology
market shares , and share of transmission and distribution cost to total cost of electricity
production. These are available from the TECHPOL database, the ENERDATA database , and the
PRIMES model database . The technologies incorporated in the GEM -E3-G model are presented
table C.1 .
Table C.1: Electricity -Producing Technologies Represented in GEM -E3-G Model
Description No . Description

1 Coal fired 6 Hydroelectric

2 Gas fired 7 Wind

8 Qil fired 8 CSP and photovoltaics

4 Nuclear 9 Coal CCS

5 Biomass 10 Gas CCS

Note: CSP = Concentrated Solar Power ; CCS = Carbon Capture Storage

Electricity -producing technologies are characterized by different cost structures and conversion
efficiencies. The projections about capital, labor , and fuel costs are substantially important , since
they influence the degree of use of each technology in power generation.
Generation costs are conceived in three categories:

1. Investment costs

2. Operating and maintenance costs

3. Fuelcosts
Unit - cost data and projections to the future for the first two categories were extracted from the
TECHPOL and PRIMES database. The fuel costs depend on other variables of the GEM -E3. The
shares of each technology in power generation in the base year are introduced from energy

balance statistics. Some of the potential technologies that may develop in the future are not
used in the base year. Since the production function for power generation is calibrated to the

base year, it is necessary to introduce art ificially small shares even for the nonexistent
technologies to allow for the possibility of their penetration in the future under market
conditions.

Investment Demand

The model is dynamic, recursive over time, driven by accumulation of capital and equipme nt by
sector through a function which can incorporate adaptive or rational expectations. Technology

progress is explicitly represented in the CES multilevel production functions with fully
endogenous input -output production factors, factor specific and as  total factor productivity ,
either exogenous or semi  -endogenous, depending on research and development expenditure by
the private and public sector s and considering spillover effects. Moreover, knowledge capital
exhibits decreasing returns to scale. The run s are performed at user  -specified time intervals
(usually at five -year time steps).

Figure C.3 illustrates the investment decisions of the firm in the GEM -E3 model. The basic
methodological approaches to investment specification include the accelerator mod eland q of
Tobin (1969) .:
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Figure C.3: Investment Decision of Firms
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Government Behavior

Public investment, assumed exogenous in the model, is performed by the branch of nonmarket

services. Transfers to the households are com puted as an exogenous rate per head times the
population.
On the receipt side, the model distinguishes between nine categories of receipts:

1. Indirect taxes

Environmental taxes

Direct taxes

Value added taxes

Production subsidies

Social security contribution s
Import duties

Foreign transfers

9. Government firms

© NG~ wDN

These receipts are coming from product sales (from branches) and from sectors (agents). The

receipts from product sales in value, which include indirect taxes, the value added tax , subsidies ,
and duties, are computed from the corresponding receipts in value, given the tax base and the

tax rate. The receipts from agents are computed from the tax base and the tax rate (social

security contributions, direct taxation), share of government in total capital inc ome (for
government f i r,mfexogenous (ransdeys from and to the RW).

Domestic Demand and Trade Flows

The demand for products by the consumers, the producers (for intermediate consumption and
investment) , and the public sector constitute the tot al domestic demand. This total demand is
allocated between domestic products and imported products, following the Armington
specification. 2 In this specification, branches and sectors use a composite commodity that
combines domestically produced and import ed goods, which are considered as imperfect
substitutes (Armington assumption).

Each country buys and imports at the prices set by the supplying countries following their export
supply behavior. The buyer of the composite good (domestic) seeks to minimize his total cost
and decides the mix of imported and domestic products so that the marginal rate of substitution

equals the ratio of domestic -to -imported product prices.



Final Report 80

Figure C.4: Trade Matrix for Ghana and the Rest of the World
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GEM-E3-G employs aness ed commodity aggregation hi er ajrtotahly, in whi
demand is modelled as demand for a composite good or quantity index Yi, which is defined over
demand for the domestically produced variant ( XXDj) and the aggregate impor  tgood ( IMP;). At
a next level, demand for imports is allocated across imported goods by country of origin.
Bilateral trade flows are thus treated endogenously in GEM -E3-G.
The Labor Market
The GEM-E3-G model does not assume full clearing of the labor mar ket via wage adjustments

but includes involuntary unemployment via the efficiency wages mechanism. This extension
consists of introducing rigidities and imperfections in the labor market, which shifts utility -
derived labor supply to the left and upward.

This modelling approach is preferred because of its empirical validation —Dby using for example
Blanchflower and Oswald (1994) —its simplicity, and the fact that it is parsimonious in
parameters. The specification of efficiency wages in GEM -E3 is based on Shapi ro and Stiglitz
(1984) and Annabi (2003) approaches.

Comparative Analysis and Output

The model allows for a consistent comparative analysis of policy scenarios , because it ensures
that in all scenarios the economic system remains in general equilibrium. In addition, it
incorporates microeconomic mechanisms and institutional features within a consistent
macroeconomic framework and avoids the representation of behavior in reduced form.
Particularly valuable are the insights the model provides regarding the di stributional aspects of
long -term structural adjustments. The sequence of steps taken to perform a scenario is provided

at C.5. The key output s of the model are the following

1  Full input -output tables by country  and/or region
1 National accounts

1 Employment by economic activity and skill

1

Unemployment rate
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Notes

1 Accordin g to this approach, net investment depends on the relationship between the market price of the capital good and its
replacement cost.
2 Inthe GEM -E3 model it is assumed that the buyer’'s deci.sThaeforei, she Arminglomr m t hroughout

specification is applied at the level of total domestic demand for each sector.
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APPENDIX D:OUTPUT AND EMPOYME  NT MULTIPLIERS

Preliminary Estimates with 10 (Input  -Output)  Multipliers

IO multipliers  are useful as summary indicators th at show the degree to which an industry is
connected into an economy. ' These multipliers provide an intuition on the backward and forward

links of an industry but have a series of limitations , including the lack of supply  -side constraints
(final demand can  increase indefinitely and supply will always find the resources to meet this

demand), the non -substitutability among production factors , and the fixed -prices assumption.
In applied policy analysis, much more complex methodologies are used that consider th e
dynamics of technology options, resource limitations, and price feedback effects ( for example,
computable general equilibrium models). For the current study, employment and output
multipliers were estimated with a 2015 input -output table to gain an under standing on the
importance of firms in terms of their integration in the economic system.

The study estimated that approximately US$16 billion is invested in the development of the oil

and gas fields with the following allocation: 80 percent are directed t 0 equipment goods , 10
percent to transport , 5 percent to construction , and 5 percent to market services. 2 In Ghana,
equipment goods are largely imported, as their share of domestic production is only 4 percent.

Hence, the output multiplier of the sector is only 1.04, and additional demand for equipment

will not trigger direct and indirect positive impacts inn the Ghanaian economy. However,
construction, transport  , and market services are to a large extent produced domestically. Based

on the 2015 Ghana multi  pliers, the US$16 billion invested in the oil and gas fields would have

an estimated impact on the Ghanaian production of about US$18.5 billion. If the full US$16
billion were directed to the local economy, then the overall estimated impact would be about

US$22 billion (both direct and indirect).

The methodology used to compute the type | and Il multipliers is standard and is described in
many textbooks , hence not covered here. Table D.1 presents the type | and Il output and
employment multipliers of Ghana for the year 2015.

Table D.1: Output and Employment Multipliers

W 4 £ %) g @ .5 a o a0 @ %‘u—o
3 2 o8 ©Sg £ o5 B 8o Lo X0 To of
= 6T §s& ©vg 2 Bga 2 £ X2 82 I3 T3
2 50 €9 Ec o g22 B 8¢ 882 Ez2 52 >
5} Lt & SE §Eg € FE s ao =% &8 < g To
< z Z = 1) z x
Output 1.5 1.1 1.1 2.2 1.5 1.7 1.3 1.3 1.8 1.8 1.6 13
m ultiplier
type |
Output 4.1 11 14 2.7 2.4 2.9 1.9 2.4 2.8 3.4 2.8 1.9
m ultiplier
type Il
Employment 4.5 1.3 1.2 29 1.9 1.2 1.2 1.7 5.2 15 2.4 1.7
multiplier
Gas Industry M ultipliers Derived from the GEM -E3-G Model and a Social Accounting Matrix

(SAM) Approach

According to the GEM -E3-G model estimates for 2015 —30, the multiplier effect of the
development of the oil and gas sector would be much larger on GDP than on employmen t (figure
D.1) . The model takes into account that the oil revenues would be used to upgrade infrastructure

and help to improve labor productivity and the competitiveness of the economy leading to higher
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income. As the productivity increases, income and emp loymentincreases , but fewer labor hours

are needed per unit of output.

As a reference, Figure D.1 also shows GDP and employment multipliers ¢ for Ghana and other
countries using a SAM -based approach. * The two approaches provide different multipliers. The
estimates obtained from the GEM -E3-G model for Ghana have a higher economic multiplier but

relatively lower employment multiplier compared to the estimates of the multipliers obtained from

the IFC SAM model for Ghana. These differences are attributed to the different methodological
approaches. The output multiplier provided by the GEM -E3-G model is about 2.4 compared to a

1.4 ofthe SAM -based approach. The main reason for this difference is that the SAM approach does

not consider the use of the public revenu es resulting from the operation of the oil and gas

industries to improve the country’'s

infrastructure

Both approaches capture direct, indirect , and induced effects , but the SAM approach performs

these calcul ations under a static context with regards to prices and substitution possibilities.

Other strong assumptions of the SAM -based approach include the unlimited resources and

supply responses in the domestic economy (infinite supply of labor skills) and the s

unchanged structure of the economy (with respect to technology availability and sectoral

contribution to total value added).

Figure D.1: Estimated Multipliers on GDP and Employment (per US$1 million of additional revenue)
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Using the SAM approach, and compared with G hana, the oil and gas sector in relatively more
sophisticated economies ( such as Brazil, Nigeria, Egypt, South Africa) seem to produce higher
impacts on GDP than on employment. However, equally or less sophisticated economies seem

to produce either less em  ployment impacts (Angola and Gabon) or more employment impacts
(Democratic Republic of  Congo). This may be related to the degree of success of the type of
local content policies implemented in those countries.

The output multiplier for Ghana derived from t he SAM -based approach is low when compared

to the output multipliers of some other fossil -resource -rich countries Figure D.1 . Countries such
as Brazil, Nigeria, Egypt, or South Africa that more are diversified in terms of industrial
production, have a lon  ger history in oil and gas extraction and trade, and have a fossil industry

more integrated into their economy (i.e. have integrated better the local value chains) are more
likely to have higher output multiplier effects.

References
Tull ow Oil .N2PRPi1€l.d.“TELondon: Tull ow Oil . http:/ Fwww. tul |l ow

africa/ghana/ten  -field.

Notes

1 Output multiplier type | captures the direct and indirect increases in output as a result of the increased demand for the product of

a specific industry. If there is a dem and of US$1 for the output of the industry , then an output multiplier of 1.5 shows that the output

in the economy will increase by US$1.5. (US$1is the direct increase in output delivered by the i industry and US$0.5 is the increase

in all other industries  that are connected to the i industry).

Output multiplier type Il captures the direct, indirect (as type I) , and induced increases in output. Induced increases in output reflect

the changes in output driven by changes in household income. Hence , ifanout put multiplier of type I is 1.5 and of type Il is 1.9 this
decomposes to:  $1 direct output, 0.5 indirect output , and 0.4 induced output.

The employment multiplier shows how many jobs are created throughout the economy as a result of one additional full -time
equivalent job in one industry.

2 Estimates based on public information made available by the companies involved ( for example, Tullow 2017).

3 These multipliers are due to an additional US$1 million increase in revenue. The GDP multiplier increase s due t o the additional
US$1 million inthe oil and gas sector. Similarly, the employment multiplier increase s the number of jobs) due to the additional US$1
million. These multipliers include direct, indirect , and induced effects.

4 The main database for this mo del is the Global Analysis Trade Project (GTAP), version 9 , West Lafayette, IN: Purdue University,
https://www.gtap.agecon.purdue.edu/databases/v9/. For computing employment elasticity, employment , and GDP, data is taken
from the Wor |l d BXoridk * s Develop ment Indicators, Washington DC:
http://databank.worldbank.org/data/reports.aspx?source=world -development -indicators .
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APPENDIX E: PLAYERS IN THE GHA  NAIAN OIL, GAS, AND POWER
SECTORS

Table E.1: Installed Power Capacity in Ghana , 2017
Installed D dab | .
nsia e. epen a.l © Type of Fuel Year Additional
Plant capacity capacity lant type constructed information
MW) MW) o o
Akosombo Ownership:
1,020 900 Hydro Wate 1965 .
Hydro Plant var ' Public (VRA)
Kpong Hydro Ownership:
Plant 160 140 Hydro Water 1982 Public (VRA)
Ownership:
TAPCO - T1 330 300 Thermal LCO/Gas .
Public
O hip:
TICO - T2 330 320 Thermal  LCO/Gas Wnersnip
Public
Mines
hip:
Reserve 80 70 Thermal Gas OWIZELTi(:Ip
Plant (MRP)
Tema
Thermal 1 110 100 Thermal Gas/LCO 2008
Plant (TT1P)
Tema
Thermal 2 49.5 45 Thermal Gas 2008
Plant (TT2P)
Tema
Thermal 2
Plant 38 32 Thermal Gas
Expansion
(TT2PP -X)
IPP, US$410
construction
s budget.: fuel
Thermal gas will be
220 200 Thermal Gas/DFO 2017 supplied
Power Plant throuah a
(KTPP) g
connection to
the nearby
WAGP
VRA
(0] hip:
Navrongo 25 - Solar Sunlight wners' P
Public
Solar Plant
Bui H
ui Hydro 400 340 Hydro Water 2013 PP
Plant
Kar Power 235 225 Thermal HFO IPP
Barge 1
Sunon Asogli 200 180 Thermal Gas 2010 IPP

Phase 1
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Sunon Asogli
Phase 2 , 180 160 Thermal LCO/Gas 2010 IPP
Stage 1
Sunon Asogli
Phase 2 180 160 Thermal Gas/LCO 2010 IPP
Stage 2
CENIT Power 110 100 Thermal Lco IPP
Plant
Ameri Power 250 230 Thermal Gas IPP
Plant
BXC Solar 20 - Solar Sunlight IPP
AKSA 360 340 Thermal HFO IPP
Total 4,275 3,842
Capacity

Source: Adapted fro m Volta River Authority ( VRA).

Notes: DFO = Diesel Fuel Oil ; HFO = Heavy furnace oil ; IPP = independent power producer
WAGP = West African Gas Pipeline.

Table E.2: Planned Power Generation Projects

; LCO = light cycle oil

Estimated year

Planned Projects MW % of total Ty pe Sponsor .
online
Mere Power Nzema (Blue .
( 155 7.1% Solar Private 2015/16
Energy , UK)
Siginik Energy (Episolar , )
9 gy (. P 50 2.3% Solar Private 2015 Solar
Canadian)
Gh 1000 (G | )
ana (. enera 1,050 47.8% Thermal Private 2017/18
Electric)
Jacobsen/Jelco 360 16.4% Thermal Private 2016
Cenpower Plant 348 15.5% Thermal Private 2016
Amandi Energy 243 11.1% Thermal Private 2017
Total 2,206
Source: Ghana Investment Brief Power Africa 2015 . Available at:
https://www.usaid.gov/sites/default/files/documents/ 1860/Ghana%?20_IG_2015_05_03.pdf

The upstream hydrocarbon industry is made up of a mix of major multinational oil companies
(Eni), independents (Hess, Anadarko, Tullow, Kosmos, and so forth ), national oil companies
(PetroSA) , and local Ghanaian companies.  Table E.3 lists the operators in the exploration of oil

and gas, with their investments made to date.
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Table E.3: Operators in the Exploration of

QOil and Gas,

with Investments Made to Date

88

sLocK/imp QWNERSHI PHASE OF WORK
Tullow Ghana Limited 35.47958%
= Kosmos Energy Ghana 24.07710%
ULLOW Ol | Jubilee Field Project
i uM?TLEgMNA! o Anadarko Petroleum Corporation 24.07710% Production 9,902,538,249.27
| Petro SA (formerly Sabre O} 2.72544%
GNPC Interest (carried & additional) 13.64083%
Tullow Ghana Uimited 42.175%
Deep Water Tano Anadarka Petroleumn Corporation 17.00%
ULLOW OIL GHANA
i UMIIIED {DWT) Kosmos Energy Ghana 17.00% Production 5,821,207913.75
TEN Fleld PetroSA 3825%
GNPC Interest {carrled & add®tional) 15.00%
SHICTACED °"’;'°'° e "_"“ ENIGhana [ & P Ltd se.a08%
D Seakofa e Vitol Upstream Ghana Ltd 35.556% Near production 2,382,501,508,00
pe GNPC Interest {carried & additional 20.00%
(SGN}
Hess Ghana Exploration Limited 40.00%
HESS GHANA Deepwater Tano kol 38.00%
EXPLORATION | Cape theee Points GNPC Explorio 10.00% Near Development 1,775,399,208.12
LMITED {DWTCTP) Fuel Trade 10.00%
GNPC Interest 2.00%
(additional 3.00% not yet exercised)
South Deegwater ASH Tetrolevi 66.00%
AGM PETROLEUM Tano Block GNPCInterest 10.00% Exploration 3,662,807.90
GNPC-Explorco 24.00%
{additional 15.0006 not yet exercised)
Erin Energy Ghana Limited 54.00%
" Base Energy 13.00%
ERIN ENERGY Eu:lalev GNPC-Explorco 23.00% Exploration 10,267,710.50
GNPC Carried Interest 10.00%
(additional 10.0056 not yet exercised)

MENTS MADE FRON

ION T CEMBER 2016
OPERATOR OWNERSHIP § PHASE OF WORK {
Cola Natural Resousces Ltd 54.00%
COLA NATURAL East Cape Three Medea Development Ltd z <
RESOURCES Points Block GNPC Carried Interest m Dplimes 2470848
{additional 17.5% not yet exercised)
ANINI ional F |
! Offshore Ceatral Co.Ltd 90.00%
AMBNI PETROLEUM Tano Block GNPC Interest 10.00% Exploration 9,418,000.00
(additional 20,00% not yet exercsed)
Wator Sahara Em:;ya Fields 85.00%
SAHARA ENERGY Three Points 5.00% Exploration *%2,000,000,00
[swere) GNPC Interest 10.00%
{additional 15.00% not yet exetcised)
AZ Petroleum 27.88%
Deepwater Cape Eco Atlantlc 50.42%
ECO ATLANTIC Three Point West GNPC Exploreo 435% Exploration *195,000,000.00
Offshore 8lock PetroGulf 435%
GNPC Interest 13.00%
{additional 20.00% not yet exercised)
UB Resources 70.47%
Offshore Cape Three Royal Gate 435%
UBRESOURCES |5 L0 oh Block Houston Drifimg e Fxploration 3,148,482 81
GNPC Carried Intorast 13.00%
{additional 25.00% not yet exerclsed)
Heritage Exploration and Petroleum Ghana 39.60%
Blve Star Exploration Ghana 39.60%
GOSCO o""”'r e Suath Wit GNPC- Explorco 880% Exploration 3,263,231.00
o Block GNPC Carried Interest 12.00%
(edditional 13.00% not yet exercised)
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ENTS NADE FEOM
CEPTION YO DECEMBER 2016
OPERATOR CI/MOCURELD OWNERSHIP STR PHASE OF WORX (Lsg)
Herltage Exploration and Petroleum Ghana
Eai ki Blue Star Exploration Ghana ¢
GOSCO it iy GNPC - Exploreo 11.60% Exploration 6,665,366.00
offskore Ghana GNPC Carried Interest 11000
(additional 9.00% not yet exercised)
|
South-west Saltpoad. Brittania -U 80.00% é
SATIANAT Block Offshore GMPC Carried Interest 20.00% Exploration B0ULXLO
(additional 5,00% not yet exercised)
Springfiekd **84% Option A & 82% Option B
srg:g::to w::f‘”u Bb':;' GNPC Explorco 5% Option A & 10% Option B Explaration *100,000,000.00
GNPC 11% Option A & 8% Option B
ENI Ghana E & P Ltd 42.4651%
Vito!l Upstream Ghana Ltd 33.9753%
Ll G";’:]A Elep/| [-Gapctiees :"""5 Woudfields 3.5556% Exploration *125,000,000.00
GNPC Explorco %
GNPC 0%
Swiss African Oll Company Ltd 83%
SWISS AFRICAN OIL | Onshore/Offshore &
COMPANY LTD Yo P PET Volta Investments Ltd 5% Exploration 100,000,000.00
GNPC 12%
GHANA NATIONAL
PETROLEUM Vokatan Basin GNPC 100% Pre-Exploration *144,000,000.00
CORPORATION
* Minimum Expenditure

** Optian A « New Discoveries.
Osaion B - Ex=gng Ozooveries

Source: Provided by Ghana National Petroleum Corporation
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AP PENDIX F:SECTORAL VALUE ADD ED

Table F.1 Sectoral Value Added in the Reference

Scenario

Share to total GVA 2015 2020 2025 2030
Agriculture 28.1 23.9 23.3 23.0
Energy 1.0 2.9 5.0 6.8

Retail trade 6.0 4.6 3.6 2.9
Transport 11.2 9.0 7.9 7.1
Mining 0.9 1.0 13 15
Industry 27.3 30.4 324 33.8
Services 25.5 28.1 26.5 25.0

Total 100 100 100 100

Note: GVA = Gross Value Added
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APPENDIX G: THE JUBILEE, TEN , AND SANKOFA FIELDS

Overview

Relevance of Oil and Gas in Ghana

For many years, unreliable electricity access has sl owed Ghana's growth. Devel c
infrastructure is essential t o |(AdDBeQEEGD and UNMD® 20d@ unt ry’ s pot e
The oil and gas production stem s from only three fields: Jubilee, Tweneboa, Enyenra and

Ntomme (TEN), and Sankofa (Map G.1) . Therefore, their operation is crucial to uphold the

current state  (World Bank 2013) , and i nvestment in Ghana’'s oill and gas
prioritized by the country and international financing institutions.

The government of Ghana aims to diversify and expand the power supply by extending the

national oil supply (Jubilee and TEN) and gas supply (Sankofa) and thus reducing dependency

on hydropower systems and gas imports (Oil Review Africa 2017; World Bank 2017) . The

Ministry of Energy a Iso states that transparency and accountability will strengthen the sector.

This is the focus of a larger W orld Bank group program that aims to develop Ghan

sector (IFC 2017) . It supports the International Finance Corporation " ¢l F Q’ingestments into
the three fields with legislative reforms, off -grid service development , and process
improvements. Moreover, the U.S. Millennium Compact Challenge has committed to supporting

the Electricity Company of Ghana (ECG) with US$340 million of complementary grant funds
(World Bank 2015 b)

The ECG has launched prepaid metering and a firm -wide commercial management system to
increase efficiency (World Bank 2015b) . Apart from these structural changes, additional energy
infrastructure is being developed . Gas-fire d power plants amounting to 2,500 megawatts ( MW)
are expected to be constructed by independent power producers (IPPs) , and a gas -processing

and transport project has been commissioned. The latter aims at supporting the Offshore Cape

Three Points (OCTP) blo ck (which includes Sankofa) by connecting the Jubilee site with the
Aboadze power complex in western Ghana. In 2015, the World Bank estimated that if all planned

and committed capacity additions are executed, demand will be met by 2019 (World Bank
2015b) .

Map G. 1: Ghanaots Oil and Gas Environment
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The yearly production of oil and gas from each field is presented in figure G.1 and figure G.2.

Figure G.1: Daily Oil and Gas Production in Ghana until 2030
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Figure G.2: Oil and Gas Production
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International Finance Corporation ( IFC) Contributions in Ghana
Since joining in the 1950s, Ghana has maintained a strong relationship with the World Bank
Group, becoming the third -largest receiving country in Africa. Over the years, Ghana has
received a bout US$2.5 billion in financing for 75 projects from the IFC, of which it directly
supplied US$2.1 billion and mobilized US$400 million. As of June 2016, the IFC had a committed
investment volume of US$859.9 million in Ghana (of which US$474 million outstanding). For
the Jubilee field, Kosmos Energy received US$200 million an d Tullow Oil received US$165 million
in loans. Tullow Oil received an additional US$255 million to develop the TEN field (World Bank
2015c). For the Sankofa project, the W orld Bank Group guaranteed US$700 million of the
Ghana National Petroleum Corporatio n’ s ( GlpRyBents to private sponsors ( Eni and Vitol)
and ther ecipients of other obligations (World Bank 2015b). Moreover, the IFC invested US$235
million in Vitol to develop the gas infrastructure (IFC 2017). Beyond direct and long -term
financial co ntributions at market rates, the IFC also mobilizes further investments and transfers
knowledge, for example, through environmental consulting. See table G.1 for further IFC

involvement.
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Table G.1: Overview of Private Corporations

That Re ceived IFC Investments in Ghana

GNPC Kosmos Energy Tullow OiIl Vitol
. HQ: Texas, US HQ: London HQ: Rotterdam, NL
Location HQ: Tema (Accra
Q ( ) Ghana: Accra Ghana: Accra Ghana: Accra

Field involvement Jubilee, TEN, Sankofa Jubilee, TEN Jubilee, TEN Sankofa

Upstream: Upstream: Upstream: Midstream:
Value chain focus Exploration and Exploration and Exploration and Trading and

production production production distribution

. . . . . Worldwide on 6
Area focus Ghana Atlantic Margin and Africa South America and Africa .
conti nents

Focus of firm

Reserves and
resources

Capital structure

Listing

Employees

Support reliable supply

by developing
own petroleum

resources

Partner in all of
Ghana’'s petrao
agreemen ts

State -owned

300 (2016)

Underexplored land with
hydrocarbon potential

77 mmboe (proven 2016):
9 74 million barrels crude
oil

9 15 bcf natural gas

Capital program of
US$800 mill ion (2015):

T 65% tied into
development

1 35% tied into exploration
and appraisal

New York Stock Exchange

~270 (2016)

Exploration, appraisal
and selective
development

1,194 mmboe (2016):

1 54% in East Africa
1 46% in West Africa & EU

il

US$1.270 million
revenues (2016) from
West African and
European activities

US$857 million CAPEX
(2016) tied into West
and East Africa and new
ventures

London, Irish, and Ghana
Stock Exchanges

1,152 (2016)

Trading over 7 million
barrels of crude oil
and products per day

US$152 bn revenues
(2016). Investments
in energy assets, incl.

1 15.9 Mm? of storage
{ 390 thousand barrels

perday (kbpd) of
refining capacity

Privately owned by
holding company

5,441 (2014)

Source: Composed using information from GNPC

n.d. ; Kosmos Energy (a)

Note: mmboe=million barrels of oil equivalent, bcf=billion cubic feet, Mm3=Million cubic meters

and (b); Tullow Oil 2017 ; Vitol 2017 .
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Jubilee Field

Investment Background

95

In 2007, two exploration wel |l s c apprbximatene6dO nilloebardelsbi | ee Oi | F
of recoverable oil reserves (Tullow QOil 2017a, World Bank 2015b) and about 800 billion cubic
feet of associated gas resources. The oil s amples showed high -quality light crude oil with low
sulphur content  (World Bank 2009) . The field lies about 60 kilometers of f Ghana’'s coast, at
depth of about 1,250 meters. Itlies between the license blocks Deepwater Tano and West Cape
Three Points (map G.2) (World Bank 2009).
Map G.2: Jubilee Oil Field
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Additional annual government revenues of ~US$1 billion during peak production will enable government
and humanitarian services which in turn enable economic growth

-oil-importer and have foreign exchange and trade opportunities
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|l FC's Financi al Contributions

For its financial investment in Jubilee, the IFC collaborated closely with the Multilateral
Investment and Guarantee Agency (MIGA) (IFC 2015b). The IFC provided loans to two major

project sponsors of the Jubilee Oil Field, Tullow Oil and Kosmos Energy. Both investments

supported Phase 1 of the developmen t of Jubilee which had a total estimated cost of US$3.2

billion. Amounting to US$2.6 billion, the costs for drilling and completion as well as subsea

facilities account for most of the total investment amount. This includes drilling 17 wells, subsea

produc tion installations and leasing a FPSO unit for processing and storing crude oil. Each

involved partner had to raise their share of the total costs, while the contribution of the state -

owned GNPC was carried by the other project sponsors. Therefore, Tullow was responsible for
raising 40% of the total costs (~US$1.3 billion) and Kosmos Energy was responsible for 27%

(~US$860 million). (World Bank 2009) Each borrower set up reserve -based lending (RBL)
facilities for handling the financing (box G.1) .

Box G.1: Reserve -Based Lending

RBLs are corporate revolving  -debt facilities that allow for unlimited withdrawals, repayments ,
and redraws of the loan during a specified period, giving the borrower maximum flexibility.

RBLs are unique to the oil and gas industry . The collateral is the revenue stream that the
borrower has from oil exploitation contracts , and the loan amount is based on the present
value of expected cash flows. This assessment in turn relies on the characteristics of the

identified hydrocarbons, the production and pricing plan , as well a s the available security
assets.

Source: | nvestopedia n.d.; O Donnell 2012.

In 2009, Tullow Oil set up a US$2 .5 billion RBL facility for refinancing outstanding commercial

bank debt as well as the phase 1 development of Jubilee. This RBL had a US$ 2.4 billion senior
debt tranche and a US$ 100 million junior d  ebt tranche. IFC initially invested US$115 million in

this RBL. The remainder of the funds was raised through commercial bank loans and equity and

cash generation. In 2011, Tullow Oil raised the RBL to US$3.5 billion to meet its capital
expenditure (CAPEX) needs and IFC increased its contribution by another US$50 million . One
year later, the firmr  efinanced the existing RBL facility and asked IFC to refinance its US$165

million investment  (IFC 2015a, World Bank 2009)

Kosmos Energy received a US$100 millio n loan as part of their US$750 million RBL facility, again

in 2009 for phase 1 of the Jubilee Field’' s devel opment. The remain
acquired through commercial bank loans and equity. In 2011, Kosmos Energy set up a new

US$2 billion RBL, in which the IFC participated with a US$100 million senior loan. The aim was

to expand Jubilee and develop other opportunities in Ghana (IFC 2015a, World Bank 2009).

For the Tullow Oil and Kosmos investments, a base case of US$50 per bbl flat oil price ha s been

assumed. For the financial analyses behind parmilionee’ s gas, a
British thermal units (MMBtu) was assumed (World Bank 2009) . This would cover the delivery

costs of associated gas and would also incentivize upstream investors to refrain from gas

reinjection. The marginal cost behind this price is low, mainly consisting of integrating the
delivery of associated gas through a pipeline. The GNPC pricing was expected to reflect this
(World Bank 2013)
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I F C6 s findhoial Contributions to the Jubilee Field Development

To aid Ghana's devel opment, the I FC also supported the Jul
apart from direct financial contributions (figure G.4)

Figure G.4: IFC Contributions to Jubilee

Mobilization of funding

As an anchor investor, the IFC facilitates and motivates other financing, signaling confidence in the project.

This also helps the IFC to get in contact with local partners for possible future collaborations . (World Bank
2009)

Environment and society

The IFC helps the project sponsors to mitigate their risks by providing their expertise in planning and

managing environmental and safety risks. Herein, the focus areas are biodiversity, waste management, oil

spill response planning , and community g rievance (World Bank 2009) . Mor eover, this en

own standards are satisfied (IFC n.d. b).

Benefits for local communities

By sharing best practices and drawing from I FC's experi
greater benefi tsto the community (World Bank 2009).

¢4 ©

Source: IFC (n.d. b); World Bank 2009

Project Risks
As the Jubilee Oil Field was the first oil and gas production project of Ghana, all connecting
infrastructure, such as transmission pipelines, had to be developed simultaneously.  (See box
G.2.) This creates a dependency risk and risk of delay.

Box G.2: Ghana National Gas Company Investment

In 2010, GNGC was founded to commercialize, transport , and process natural gas in the
country. This company then commi ssioned the proj
The US$750 million project costs of this were financed by t he US$3 billion infrastructure loan

from the China Development Bank.
Source: World Bank 2009.

Investment Project Outcome

Investing in Jubilee aligned with IFC'"s objectiwes for Gha
the oil and gas industry, additional revenues from the independent oil production and decreased

import dependency were achieved. This in turn enable dt he country’s government to
monetary and human resources for other infrastructure developments. Moreover , the project

supported four out of | FC'"s five strategi-€l)bydbeigor ate direc
in an International Development Association (IDA) country, building long -term partnerships in

the region, and fost  ering environmental and social sustainability  (World Bank 2009).

Tweneboa Enyenra Ntomme (TEN) Field

Project Background
After Jubil ee, TEN is Ghana’'s second | arge(futlowBDii el d and se

2016). In 2009, an initial well discovery led to further appraisal and exploration wells that
detected TEN . The total recoverable reserves are estimated at about 300 million barrels, with a
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plateau peak production of about 80,000 barrels of oil per day ( bopd) (World Bank 2015c).

Moreover, both associated and nonassociated gaswas found (World Bank 2013).  The fields that
make up TEN lie in the Deepwater Tano block, about 45 kilometers of f Ghana’ s almotast and
20 kilometers west of Jubilee, at a depth of 1,000 —2,000 meters (map G.3) . (Tullow Oil 2016).

Map G.3: TEN Field
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By addingnon -associ ated gas to the energy mix, the TEN field c¢.
power sector and strengthen the country’s downstream indu

stability ofpower supply as TEN'  sef p80d0o@0ilbopd raises Ghana's total
to 180,000 bopd by 2018 (World Bank 2015c).

Il FCés Financial Contributions
The gross development costs of the TEN Field to First Oil were budgeted at about US$4.9 billion.
This includes the drilling and com pletion of up to 24 wells , which will then be connected to a n

FPSO vessel with a maximum production capacity of 80,000 bopd. For the timely completion of
the project, Tullow Oil needed to invest its share of CAPEX between 2015 and 2016, amounting

to about US$1.5 billion. At that time , the oil and gas industry was in a limbo ,and the | FC’'s

existing i nvest ment helped ensure Tullow Oil’"s liquidity.

By agreement with Tullow, IFC'"s investment proceeds to the
the Jubilee developme n't , but as the RBL served as Tullow’'s primary

continued commitment under the RBL was critical to ensuring
and ability to finance the TEN development from other sources. I n 2012, Tull ow Oil " s
US$3.5billion RBL facility consisted of a US$3.4 billion senior secured tranche ( senior RBL) and

a US$100 million junior secured tranche ( junior RBL). In 2012, the IFC joined a syndicate of 26

commercial lenders by investing US$165 million in the senior RBL ($115 million rolled exposure

and $50 million additional) . As one measure to uphold liquidity and operation of TEN, Tullow Oil

increasedthe juni or RBL by US$200 million and askedthoughr | FC's par
IFC ultimately did not invest in t he junior tranche, whereas it did maintain its commitments

under the senior tranche . Other measures included extending commencement of debt

amortization until 2017 and expand  ing its revolving corporate facility by US$250 million.

To evaluate the RBL basec  ase, modest oil price assumptions were utilized, ranging from US$50 -
65 per barrel from 2015 onward. This lies below World Bank projections (World Bank 2015c).
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With TEN, the minimum gas price could be reduced, leading to an assumed wellhead price for
T E N gas at US$6.00 per MMBtu . Amark -up of US$1.00 per MMBtu isassumed on top, to cover
the assumed transportation costs to Takoradi (World Bank 2013).

| F C 0 s finhdhoial Contributions

Apart from direct financial contributions, IFC has provided additional sup port toward Ghana’s
development (figure G.5) (World Bank 2015c):

Figure G.5:  IFC Contributions to TEN

Facilitating project completion

Continued IFC commitment to the RBL facility ensures Tullow's liquidity and timely completion of First Oil

Mobiliza tion of long -term financing

| F Ccostinued commitment to the RBL reassure s the lender syndicate

Countercyclical role

I FC's particigphuliloomwup hloilglui dity and ability to raise ca
Guidance on  environmental and so cial aspects

Guidance is provided to mitigate operational risks and comply with performance standards.

DEBOC

Source: World Bank 2015
Project Risks

The risks associated with the TEN Field are the uncertainty of gas volumes and timing which will

not be known unti | development and production progress further (World Bank 2013). Moreover,

Ghana’'s involvement in a maritime boundary di spute with C&1
final ruling is expected in September 2017 (udiyandd Bank 201F¢
thus ability to fulfill its debt is closely tied to the oil price. This connection and its implications

were visible in 2015, when the firm refinance d its RBL facilities. (World Bank 2015c).

Project Outcome

The TEN project contributes to the IF C's policy goals relating to the oil anc
and Ghana by enhancing structural transformation, job creation , and private sector efficiency

(World Bank 2015c). Maj or benefits from | FC's inwethafolevmg: i n t he TEN
byenabl i ng the increased production and distribution of gas,
energy mix and reduces power outages. In developing the TEN Field, emphasis was placed on

using local resources, content, knowledge , and partners  (Tullow Oil 2016 ).

Sankofa Field

Investment Background

The Sankofa Gas Field is part of the OCTP block , located about 60 kilometers of f Ghana’'s coast
in deep waters (map G.4) (Eni 2016, World Bank 2015a). This block holds about 500 million

barrels of oil and 1.5 trillion cubic feet of non -associated gas (Eni 2016). OCTP encompasses

the Sankofa East oil field and the Sankofa gas field, which in turn entails the non -associated gas

fields of Sankofa and Gye Nyame (World Bank 2015b). While both fields are operated by the

same project partners and share a n FPSO vessel, the commercial arrangements for the oil and

gas fields are strictly separated.
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Map G.4: Sankofa Gas Field
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Sankof a’-assoamltech gas supply is the base -load to power up to 1,000 MW of power

generation capacity which is about 40% of Ghana’'s current
Bank 2015a,b). Takoradi, which will be the place of gas consumption, will increase its thermal
capacity fom 500 MW to 2,000 MW as Ghana’s government invests

development program. Yet, the gas deficit will continue nationally, making additional LNG

imports or other sources of supply necessary (World Bank 2015b). The OCTP block will supply

low - cost domestic gas to national thermal power plants in the long term, for more than 15 years

(Eni 2016, Wor | d Bank 2015b) . Thi s hel ps to me et the cc¢
particularly in urban and rural ar eas, wihdeelopment | | in turn
(Eni 2016). Apart from that, the US$2.3 billion of generated gas revenues will aid the

infrastructure financing opportunities of the government (World Bank 2015a). These revenues

are expected to impact Ghana’' s b aleatlpreducethéprggaurganent s and sub
the national currency. This will then enhance debt sustainability, given the composition of public

debt (Worl d Bank 2015b) . However, compared to t he magni
contributions to government revenues are min or (World Bank 2013). As such, the Sankofa (Gas)

project has been listed a top priority by the World Bank (Eni 2016).

Il FCés Financial Contributions
The lifetime cost of the total development of the OCTP block is estimated at about US$7.9 billion,
making i t the largest foreign direct investment i n Ghana’ s(Wdrld Bahka201pa,b) . This

cost includes the lease for the FPSO vessel as well as the required investments to maintain the

gas plateau level production (World Bank 2015a,b) . While the OCTP is devel oped via an
unincorporated joint venture between the private sponsors Eni and Vitol, each partner must

finance its share of capital. This includes carrying GNPC’'s 15 p
The remaining 5 percent GNPC shares will initially be fi nanced by the partners but later be repaid

with the oil revenues and shares from the gas sales. As oil production was expected to begin in
late 2017, parts of the total costs will finance themselves through the resulting revenues. The

OCTP integrated oil a nd gas development plan splits the work into two phases: phase 1 for oil
developmentand phase 2 for natural gas development. Through these two phases the technical
development is split and the commercial operation dates as well as the costs are split. Out of
the total US$7.9 billion capital costs, phase 1 (oil) costs are estimated at US$3.9 billion and

phase 2 costs (gas) at US$4 billion . (The combined CAPEX to start operation of both fields is
US$3.9 billion .) (World Bank 2015b)
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The private sponsors rais  ed their capital share of the costs through a mix of equity, shareholder
loans, and commercial debt (World Bank 2015b)

1 Eni: US$2.2 billion through equity and shareholder loans

1 Vitol: US$1.7 billion through equity, shareholder loans, and a limited recourse
commercial debt financing ( which might involve international financing corporations,
including the IFC)

In 2015, the W orld Bank Group  was asked to issue a World Bank Guarantee for US$700 million,

to help mitigate the repayment and political risks as well as the costs of GNPC capital share.
This guarantee was split between a US$500 million IDA guarantee, against defined risk

coverage, and a US$200 million International Bank for Reconstruction and Development ( IBRD)
enclave loan guarantee. Both the IDA and t he IBRD are part of the W  orld Bank Group . The final
maturity of both guarantees was set at 22 years with no grace period. While the IDA guarantee

covers the risk of GNPC nonpayment according to the Gas Sales Agreement (GSA), the IBRD
guarantee supports the private sector by covering the risk of contractual breaches by the GNPC

and government  (World Bank 2015a,b). Both guarantees will facilitate raising the remaining
US$7.9 billion from the private sector as larger gas payment flows can be leveraged over the

20 -year contract period.

After the World Bank Guarantees’ security package was exec
in Vitol, to support the company inmeeting its CAPEX needs. Additionally, the IFC raised US$65

million from the Managed Co  -Lending Portf olio Program , which enables third -party investors to
participate passively in IFC'"s senior | oan portfolio. This
loan facility provided by commercial banks. Again, the IFC worked closely with MIGA , Which

issued gua rantees for up to US$217 million and up to 15 years against political risks. This

supported Vitol’'s attract i(lbG20la) Al supporebythd WBIG, IHCe n,chdr s

MIGA aimed at reassuring private investors, thus underpinning a US$7.9 billion investment

(World Bank 2015b).

The GNPC willl buy Sankofa’s gas and then resell-it to the
take price, as negotiated in the GSA between the private sponsors and GNPC, is US$9.80 per
MMBtu. Thi s pri ce i ncl udsssbstantiatfisogldakeefron Saekofa * , which aims

at maximizing the resource rent from using nonrenewable resources while keeping the price

competitive. This GSA agreed price has been an assumption behind all financial analyses.
Ghana’s net c o e testimated at 23$6.60 a per MMBtu , which is much lower than
alternative (current gas import price from Nigeria US$8 per MMBtu , LNG import US$10  per
MMBtu, liquid fuel alternatives US$12 per MMBtu ). While the oil commercialization of Sankofa

is not part of WBG contributions, it is notable that a weighted average oil price during the

Sankofa production period of US$68 per barrel has been assumed (World Bank 2015b).

| F C 06 s findhoiad Contributions

Apart from direct financial contributions, technical and regul atory assistance as well as expertise
in off -grid and distribution operations was provided (IFC 2017) .Moreover, environmental, health
and safety guidelines have been provided and an assessment of environmental, health and
safety, and social factors was co nducted (World Bank 2015a)

Project Risks

The risks associated with the project are identified as: timely connective infrastructure
completion, GNPC non -payment, GNPC or government breach of contracts, as well as the
ongoing, long -term political tensionsi  n the country. As Jubilee and TEN will be in full production
when Sankofa’s gsreamn@0i® thermisa substantial offtake risk. In order for
the gas to be absorbable, an additional 700 MW of open cycle generation capacity (1,200 MW
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combined ¢ ycle) are needed at Takoradi. However, there is doubt over the timely completion of

this infrastructure. Moreover, delay in the midstream infrastructure (two -stage compressors)
could lead to a situation where gas could not be transported to Takoradi in the first place. As
the financing for a third compressor was not secured in 2015, this risk remained (World Bank

2015b).

Investment Project Outcome

The WBG cooperates heavily with the Ghanaian government to
development(Worl d Bank 2015b). Hereby, the Sankofa Gas Project ma
social and environmental goals, fulfilling its Performance Standards on Environmental and Social

Sustainability. Through delivering infrastructure services that generate accessible energy and

create jobs, ul ti mately reducing poverty, the soci al tar
government can expect revenues up to US$2.3 billion which can then be reinvested in further

infrastructure projects (World Bank 2015b). Regarding the enviro nmental aspects, Ghana will

be able to decrease its CO  , emissions by around 8 million tons over five years by replacing the

polluting fuels with larger and more affordable gas resources. This will also enable the country

to meet its commitment to the Paris Agreement (World Bank 2015a).
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APPENDIX H: TYPICAL COMPONENTS OF AN OIL AND GASV  ALUE

CHAIN

Overview
The value chain for the oil and gas sector follows the life cycle of fossil fuels from their discovery
to their point of consumption and is divided into three main parts: upstream, midstream , and
downstream. Key activities under these three parts are depicted in figure H.1 .

Figure H.1: Typical Offshore Oil and Gas Value Chain
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This appendix pro vides a generic overview of a typical offshore oil and gas value chain, providing
the context for the analysis of the value chain that has been developing in Ghana since the
discovery of commercial fields.

Upstream

The upstream part starts with the identi fication of the areas where fossil fuels can be
economically and sustainably extracted. Following the initial exploration of these areas, oil fields

that can be used commercially are appraised and developed, and production starts. This phase

is also known as exploration and production (E&P). Upstream activities are generally capital

intensive in terms of investment as well as demanding in terms of technology and equipment.

Geological and geophysical surveys produce initial seismic and non -seismic data; expl oratory
drilling then takes place to confirm findings of seismic surveys. Another round of large
investments is required to develop the field before production can commence.

Key activities are illustrated in figure H.2 .
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Figure H.1: Typical Offshore QOil and Gas Value Chain
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Note: PoD = Plan of Development ; EIS = Environmental Impact Statement

Licensing
In most countries, the oil and gas resources belong to the state. The E&P companies interested
in extracting these resources should acquire the appropria te rights for the exploration. The
procedures followed for these licenses are different in each country but ingeneralcanbe reduced

to three concepts (Olesen 2015) :

1. The state under the concessionary system can grant E&P rights to public or private
compan ies, which can undertake the operation of the fields they may discover

2. The state can nationalize the production by having a national oil company undertak e the
operation of the field

3. The state can also nationalize the production by granting the right to t he private company
for the exploration and production of the field on behalf of it by signing a product sharing

agreement. (This licensing procedure is usually followed in developing countries.)

Exploration and Appraisal

After the interested parties acquir e the appropriate rights following one of the procedures,

exploration starts. This includes geological and geophysical studies and , specifically , seismic

surveys to detect hydrocarbon reserves (Penplus bytes 2017).

Geophysicists gather the data of the subsu rface formations and map them to predict where high

concentrations of oil and gas reserves are most likely to be found, by creating seismic 2D and

3D imaging.

Foll owing the seismic surveys' success, a cruci al step
exploratory, drilling rigs ( either onshore or offshore , the latter to varying depths ) are used

together with a considerable number of ancillary equipment, products , and services associated

with this activity ~ (Tordo, Tracy, and Arfaa 2011) .
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Finally, the last phase of exploration involves appraising the reservoir. During appraisal, more

seismic data may be initially gathered, followed by drilling of appraisal wells. The data acquired

during the drilling phase provide an estimate of the quantities of hydrocarbon s that can be
recovered by the reservoir and its produc ibility (GNPC 2016) . (The reserve type is determin ed,
for example, proven 1P, possible 2P , and so forth .) Finally, an economic assessment follows to
assess the reservoir’' s sothahmdénaladécigion cgn bea nadeton develpping

the resource.

Development

Once it has been proven that the oil discovery is commercially feasible, a Plan of Development

(PoD) is prepared. This plan, also called the Field Development Plan, considers all the te chnical,
economic , and environmental aspects of the development and provides a plan for developing

the oil and gas field under examination. The PoD usually includes the geological findings, a
description of the reservoir by a strict engineering design, rec overable rate of the reserve and
field life, field development scenarios , and production facilities (number and type of wells,
surface facilities , and so forth ).

The development of a hydrocarbon field is commonly divided into the following stages:

1. Beforet he final investment decision (pre -FID)
a. Concept
b. Front -end engineering design  (FEED)
2. Final investment decision  (FID)
a. Detailed design
b. Commissioning

During the development process, hazard and operability  studies (HAZOP) and the schedule and
financials of the  project are developed. These aspects become increasingly detailed as more
information become s available during project development. PoDs generally need to receive the
approval of the relevant government institution prior to FID (Business World 2013)

Since the development and production phases usually last for very long (20 —60 years), they can

highly impact the environment. Therefore, an Environmental Impact Statement (EIS) to be

submitted by the international oil companies ( IOCs) is crucial. This ensurest  hat the impact the

field s devel opment and production wil/ have on the enviro

After the PoD and EIS documents are approved , the construction of relevant infrastructure
begins. The production phase is long term , and therefore the tempora ry facilities and workforce
used in exploration are replaced by permanent facilities and the workforce is usually
accommodated in the local area (E&P and UNEP 1997) . The development wells require the same
drilling procedure as in the exploration drilling, but the procedure is more extensive. This is
because the number of development wells is usually high , while the actual wells are more
complex compared to the ones drilled during exploration, which are often intended only for
exploration and are plugged aft er the exploration drilling ceases. Most of the equipment used in

the development phase ( for example, drilling rig, heavy drill pipe, blowout preventer , and so
forth ) must be replaced by the equipment necessary for production (production rig, lighter

weigh t tubing, and control valve assembly called t h eChrfstmas tree”). When these facilities
are ready, their installation and commissioning are the final steps before production starts.

Production wells bring the oil and gas to the surface. These wells are co nnected through
wellheads, manifolds and pipelines to a floating production storage and offloading (FPSO) unit
(Irvine, de Jong, and Armah 2009). The FPSO is used to process and store crude oil , Which is
then transported by tankers or export pipelines.
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Production

In the production phase , hydrocarbons start naturally flowing to the surface (primary recovery

using natural pressure). Oil production stages are illustrated in figure H.3 . Production increases
during the build -up phase, and later it reaches a plat eau, remaining constant for a period.
Finally, the reservoir’s pressure is reduced and producti or
limit when the production revenue does not cover the operational cost. The plateau phase of

production is different for every oilfield and depends on many factors , such as the size of the
field or the quality of the oil produced. It can be expanded by using secondary recovery, where

water is injected into the reservoir to increase the pressure and boost the recovery rate. Then,
tertiary or enhanced recovery is used to increase the pressure needed to produce the remaining
hydrocarbons. This method uses steam (thermal recovery) to sti mulate the flow of the
hydrocarbons to the surface. Another approach to tertiary recovery is using gas or chemical
injections into the reservoir to activate the hydrocarbons.

Figure H.3: Oil Production Stages of Oil Resource Extraction Development

A
2
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Source: HO6k 2009.
Once extracted, hydrocarbons are transferred to the FPSO for further processi ng. The produced
fluid is separated into its main components:
1  Crude oil
1 Gas
1 Water
Crude oil is stored on board until it is exported. Gas is used in different ways, depending on the
volumes available. Small amounts are commonly used as fuel gas to supply the FPSO with

electricity or to stimulate the reservoir pressure. Larger amounts can be exported or in some

cases used to stimulate an oil reservoir and then retrieved and exported at a later stage. The

water injection facility is also located on the FPSO and it collects seawater, filtersit , and uses it
to enhance oil recovery in the reservoir.

Monitoring, safety , and security programs and maintenance of the wells are required during the

operational phase . A workover is necessary for maintaining the fiel d and includes several tasks
potential leaks in the tubing are repaired, the wellbore is cleaned, and any acids must be
neutralized before their disposal , among others

Abandonment and Decommissioning

The field after a long period of operation reaches it s economic limit must be abandoned. Most
countries have regulations related to the decommissioning phase specifying that all
infrastructure built during the development phase must be removed. Some examples of this
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activity are the following: the closure of production and injection wells, the deportation of
production equipment, removal of pipelines and other facilities , and management of any
remaining production waste. Common international practice at present, for example, in the

North Sea, is that pipeline s are flushed and leftin  -situ.

Midstream

Transport and storage infrastructure is developed and utilized at various parts of the value chain,
linking production and processing facilities to the final customers. Transport and storage are
generally referred  to as midstream

It is often the case that midstream does not appear as a separate segment in the context of oil
and gas. The distinction is more evident in the gas value chain, as gas processing is classified
as part of the midstream segment.

Anovervi ew of the activities and infrastructure requirements relevant to the midstream segment
are illustrated in ~ figure H.4 .

Figure H.4: Midstream Oil and Gas Sector
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The Midstream sector provides an integral link between the ups tream and downstream sectors
and it includes all transportation activities between the oil wellhead and the refinery. The crude

oil remaining from the separation on the FPSO in most countries is then exported or transported

for inland refinement into its products.

Gas Processing

Natural gas comprises a mix of primarily hydrocarbons and other gases. Once extracted, natural

gas is transmitted via pipelines for processing and treatment. This involves conditioning and
treating the gas to remove other gases an d by -products and bringing it to the desired product
form that meets the standards imposed by transportation pipelines. This can then be transported

safely to its intermediate or end destinations.

In general, gas processing is a complex process, comprisin g several steps depending on the
composition of the natural gas stream extracted from the wells. The processing of wellhead

natural gas and its conversion into pipeline -quality dry natural gas involves a series of processes

to remove oil and condensate, wa ter, elements suchas  sulphur, helium and carbon dioxide, and
natural gas liquids. In addition, scrubbers and heaters may be required to be installed at or near

the wellhead to deal with sand and large -particle impurities and to maintain an optimal
tempera ture for natural gas to avoid the formation of natural gas hydrates that may impede the

process (EIA 2006) .
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Wells on a facility are connected via a gathering system. A natural gas processing plant will
typically receive gas from a gathering system and sen d out processed gas and natural gas liquids
to their respective destinations via interconnected pipelines.

Figure H.5 illustrates the production portfolio of natural gas processing plants.

Figure H.5: Portfolio of Natural Gas Processing Plants
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Source: Adapted from Linde Engineering (n.d.), “Natural Gas Processing Plants " brochure .

Natural gas liquids (NGLs) are associated hydrocarbons that can be valuable by -products of
natural gas processing. NGLs are generally more valuable in other uses ( for example, as
feedstock for a large array of goods or as fuel for heating and cooking) rather than as produced

gas, and it makes economic and commercial sense to separate, treat , and sell them as separate
products . Table H.1 provides information on common types and ap plications of NGLs.



Final Report 110

Table H.1: NGL Attribute Summary

Natural gas Chemical

ot formula Applications End use products Primary sectors
Ethylene for plastics Plastic bags lastics
Ethane C2Hs production , petrochemical . 95 . P ' I ndustrial
anti -freeze , detergents
feedstock
Residential and commercial ) . . }
. . Home heating , small Industrial, residential,
Propane CsHs heating , cooking fuel , .
. stoves , LPG commercial
petrochemical feedstock
Petrochemical f tock
Butane CaH bIZr:(c)i(i:n ew;f: rzeiigir ' Synthetic rubber  for tires , Industrial,
ario A g prop LPG, lighter fuel transportation
gasoline
Isobutane CaHio Refinery fe.edstock , Alkylate for ga'.sollne , Industrial
petrochemical feedstock aerosols , refrigerant
Natural li lowi li lys t
Dararg CeHu atural gasoline , blowing Gasoline , polys tyrene , Transportation
agent for polystyrene foam solvent
Blendi ith vehicle fuel
Mix of C sH12 ending wi .Ve icle fue ' Gasoline , ethanol blends )
Pentanes Plus* . exported for bitumen . ) Transportation
and heavier N oil sands production
production in oil sands
Source: EIA 2012.
*Pentanes Plusisalsoknowna s “nat ur al.” glatsoda mteai ns pentane and heavier hydroc
NGLs have a similar chemical composition , yet their applications can vary widely, reaching
almost all sectors of the economy . The majority of NGL field production is ethane, which is used
for the production of ethylene , which is then converted into plastics . Propane is mainly used as
heating fuel or feedstock for the production of plastics . Natural gasoline is a widely used blending
agent to produce fuel of various kinds for different kinds of engines . LPG can be used as a fuel

for cars and cooking stoves and is also suitable as a chemical feedstock.

Gas Transportation and Storage

The processed gas that meets specified quality standards is transported to end users using gas
transmission pip elines. It can be transported in its gaseous phase through medium and high -
pressure pipelines, or in liquefied natural gas  (LNG) carriers if in liquid state. The gas chain is

more complex and expensive in the latter case , as it requires liquefaction, shipp ing, and, if not
used directly as LNG , regasification is also necessary.

The most common transport method for gas is via pipelines. If the right volumes and demand

is present, this is the most cost -efficient form of transport. When the construction of gas
pipelines is technically challenging or volumes are not sufficient, other gas is transported as LNG

via ship, train , or truck.

Gas storage is essential to maintain the security of supply during peak demand and to account

for seasonal fluctuation. Gas is of ten stored in underground reservoirs , which can be different
type s of formations —for example, salt caverns of aquifers —or it can be stored in high -pressure
steel bullets as LNG.
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Downstream

The final part of the value chain, known as downstream, correspond s to activities relating to
refining extracted oil into usable products, which are then distributed to industrial, wholesale or
retail customer. FigureH6 i | | ustrates the downstream segment

s key 1inl

Figure H.6: Downstream Oil and Gas Su bsector
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Oil-Related Activities

The downstream oil sector consists of oil refining, distribution , and marketing of the petroleum
products.

Oil Refining

Oil refinement is the process of converting crude oil into useful products and it is divided into

thre e operations: separation, conversion , and treating. In the separation, the hydrocarbon
molecules are separated depending on their molecular weight. Specifically, the oil is heated at

very high temperatures inside a distillation column and molecules convert into liquids and gases
figure H.7 . The different liquids (lighter as you move up) created in the column are gathered in

trays. The heavy residuals undergo another distillation to convert into heavy fuel oil and diesel

(Planete Energies 2015)

Figure H.7:  lllustration of the Oil Refinement Process
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Conversion is the second step of oil refining. Under this process, the heavy molecules left after
separation are heated to extremely high temperatures ( for example, 500°C) and a catalyst is
use d to convert these molecules into lighter products such as gas, gasoline , and diesel (catalytic
cracking). This process can be enhanced by using hydrogen (hydrocracking) or by removing the

carbon (deep conversion). Finally, treating includes removing of ai r pollutant molecules such as
sulphur (desulfurization) from the final products.

Oil Transportation and Storage

Transportation of oil and gas is usually made by pipelines, marine tankers, railways , and trucks.
Pipelines are the most common way of transpor ting oil to the marketplaces. Pressure circulates

the oil via compressor or pump stations, allowing oil to travel in the pipelines. Pipelines are a

safe, efficient , and economical way of transportation (Kumar 2014 ). Maintenance is very crucial

for pipeline s, since they travel across mountains, deserts, swa mps, and other rugged territory ;
they need special treatment to prevent cracking , which could have catastrophic economic and
environmental consequences (STl Group 2013) .

Marine tankers are also used to tra nsport oil. Companies usually choose the largest marine
vessel for the transportation to benefit by economies of scale. This method can be time
consuming , but it is the most efficient for transporting oil over oceans

Rail and trucks are sometimes used for oil transportation. They need access railways and roads,
but other than that they are cost - effective methods to transfer oil fast to different destinations
within the country.

Storage of oil appears in every step of the value chain. In the upstream, crud e oil is stored in
storage facilities until it is exported or transferred to refineries , and in the downstream crude oil
is stored in storage tanks until refined.

Gas- Related Activities

For gas, the downstream subsector comprises distribution activities t o gas off -takers such as
industries, distribution companies to residential and commercial users, or power plants where it
can be used as fuel for power generation.

Retail Marketing

Retail marketing involves the sale of petroleum products to final consumer S. There are typically
two types of consumers  : residential consumers and large industrial consumers. In the residential

sector , fuel is mainly used for transportation, domestic heating , and cooking. In the industrial
sector, petroleum products are used for power generation, heating and lighting, lubricants ,and
so forth . Retail companies receive final products from the distribution companies and sell them

to the final consumers either directly or through service stations and heating -oil distributors.
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APPENDIX |: THE GHANAIAN OIL A ND GAS VALUE CHAIN

Introduction

This appendix describes the value chain links present in Ghana since the discovery of
commercially exploitable hydrocarbons fields in 2007. Part 1 describes activities under each of
the three subsectors : upstream, midstream, and downstream . Policy, regulatory , and industry
stakeholders relevant along the chain are then presented inpart 2. Part3 outlines key elements
of the local content regulations in force in Ghana, to set the context for local participation
requirements in the country.

Part1l: Gh an aOikand Gas Value Chain Activities
Upstream
Licensing

Ghana appliesthe  “first -come -first -served ” type of negotiation when international oil companies
(IOCs) express an interest in its oil and gas reserves  (Boas 2015) .1OCs apply to the Ministry of
Energy (MoE) f or an offshore or onshore block. The applying IOC may then be invited to make

a presentation to the Petroleum Commission (PC) and, if successful, be invited to visit the Data

Room to examine data on available stocks for a nonrefundable fee of US$1,000 (Cam eron
McKenna 2016) . The next step involves the submission of a formal application to the MoE for
the block of interest together with a payment of a US$10,000 fee . Ghana National Petroleum
Corporation (GNPC) and the PC evaluate the application and send thei revaluationtothe  minister
for further consideration. If the application is successful, a negotiation team comprising the PC,
GNPC, and MOoE, is set up by the minister to negotiate the petroleum agreement with the
applicant. Following the negotiations, th e draft petroleum agreement is p repared and further
discussions with the minister, minister of finance, minister of justice and attorney general, and
the minister of environment, science and technology are held. The petroleum agreement  finally
is approved by the Cabinet , and itis signed by the parties before it is sent to the parliament for
ratification.

Exploration and Appraisal, Development , and Production
Jubilee, TEN , and Sankofa are the three field developments in progress in Ghana relevan t to this
study. Listed below are specific details on the exploration, development , and production
activities.

Jubilee Oil Field

The Jubilee field straddles two license blocks, leading to an equal share of revenues and costs

between the partners of each block and spli t operator responsibilities: While Tullow Oil, as
operator of Deepwater Tano, was appointed unit operator of Jubilee, Kosmos Energy, as operator
of West Cape Three Points , was appointed technical operator. All current participating interests

of the Jubilee  Qil Field are shown in  figure I.1
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Figure 1.1: Participating Interests in the Jubilee Qil Field
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Source: Tullow 2018

Figure 1.2 illustrates the timeline of events in the development of the Jubilee Field, from
discovery to forecast, including estimate d production levels.

Figure 1.2: Jubilee Timeline Overview

2009 2012 2016 2020
Authorization of phase 1 Launch of phase 1A 1 Gross production Decline of oil and
Plan of Development Development Plan average 73,000 bopd gas production

1 Gross 1P reserves: (net: 26,200 bopd)

~221m barrels

9 Gross 2P reserves: ~331
million barrels

1 800 bcf associated gas

2007

Discovery

1 Total recoverable
reserves: 600 million
barrels

1 Gross production 2014 ) _ 2018
capacity : 120,000 201 0 ) Commercial production Reach of plateau level
bopd Production starts of ass ociated gas production

Source: Created based on World Bank 2009 : World Bank 2015 ; and Tullow Oil 2017

Note: 1P =indicated proven; 2P = proven and probable reserves; bcf = billion cubic feet ; bopd = barrels
of oil p erday .

*Production levels and statuses are past or future estimations

T he f ipbkased deselopment enabled the necessary early production start while keeping risks

low through continuous learning and adaptation opportunities. The initial discovery in 2 007
entailed estimated total recoverable reserves of about 600 million barrels and an estimated
gross production capacity of 120,000 barrels of oil per day (  bopd) with an expected increase
(World Bank 2009)

I'n 2009, Ghana’' s Miauthoszedt yhe PHase E Rlanofdgvelopment  which involved
a floating production storage and offloading ( FPSO) vessel at the estimated production capacity.

At this time, Jubilee was estimated to have gross indicated proven reserves (1P) of about 221
million barrels of  oil and proven and probable reserves (2P) of about 331 million barrels , with
about 800 billion cubic feet ( bcf) of associated gas resources. Moreover, it was estimated that

the natural gas reserves exceeded 840 bcf , with a capability to supply about 80 mil lion cubic
feet per day (this equates to supply for up to 400 megawatts [ MW] of gas -fired power



Final Report 116

generation) once the field is further explored and necessary infrastructure available. These 400

MW are equivalent to over 50 per cenmnhin@ai9 GWaaldBahks
2009). However, since production started in 2010, Jubilee has not met the 120,000 bopd design

capacity (export to shore) , owing mainly to an untimely completion of the pipeline.

To leverage further reserves and increase production, t he Phase 1A Development Project was
approved in 2012, involving the drilling of eight additional wells (Tullow Qil 2017 a). Yet, Jubilee
still had significant production deficits in 2013 , as gas had to be reinjected, necessitating an
expensive remediation p rogram (World Bank 2013) . In 2014, commercial production of
associated gas commenced with ~100 million cubic feet per day ( mmcfd ) expected from 2015
until 2018. In 2015, the production of oil was at 100,000 bopd (World Bank 2015b) , and about
50 million sta ndard cubic feet per day (mmscfd ) of natural gas were supplied to the domestic
market (World Bank 2015c) . In 2015, the  Greater Jubilee Full Field Development Plan was
proposed to adjust the extension of the field to the oil price movements, as well as decr ease the
entailed capital requirement and increase the flexibility on the timing of capital investment. A

decision by the Ghanaian government is expected in 2017 (Tullow Oil 2017a)

In 2016, gross production averaged at 73,700 bopd (net 26,200 bopd) (Tullow Qil 2017a) . In
the same year, the operators decided to convert the FPSO unit to a permanently spread moored

facility due to technical issues. This w ould require an estimated 12  -week system shutdown in
2017. Including that downtime, the production is expec ted to average 68,500 bopd (net: 24,300
bopd), with insurance covering the cost of loss of production. The equivalent average annualized

net production then is about 12,000 bopd, increasing the effective net production to about
36,300 bopd, incl uding insur ed barrels . (Tullow Oil 2017a) By the first half of 2018, Jubilee
should be well into plateau level production, ultimately leading to a decline of the oil and gas

production from 2020 onwards (World Bank 2015b).

TEN Field

The TEN Field is also operated by Tullow Oil and has the same project sponsors as Jubilee.
Currently, all participating interests of the TEN Oil Field are shown in figure 1.3.

Figure 1.3: Participating Interests in the TEN Oil Field
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Figure 1.4 illustrates the timeline of events in the development of the TEN field, from discovery
to forecast, including estimated production levels
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Figure 1.4: TEN Timeline Overview

2013 2016 2018
Ministry of Energy First Oil in August 1 Resumed drilling after
approves Plan of 1 Gross production ITLOS ruling
Development averag ed 14,600 9 Plateau Level Production
bopd 1 Gas deliveries of 50 MMcfd
200 9 2017
Discovery 1 Gross production at
1 Total recoverable 201 5 50,000 bopd 2020
reserves: 300 million 50% project completion 1 Nonassociated gas Gas deliveries of
barrels ITLOS ruled to suspend on-stream at ~85 MMcfd before
1 Plateau production further drilling ~18 mmscfd decline of production
capacitv : 80.00 0 bond
Source: Composed based on information from Tullow QOil 2016 ; Tullow Oil 2017 ; World Bank 2015 ; World Bank
2009 .
Note: bopd = barrels of oil per day ; MMcfd = million cubic feet per day ; mmscfd = million standard cubic

feet per day ;ITLOS = International Tribunal of the Law of the Sea.
*Production levels and statuses are past or future estimations.

The TEN Field was discove red in 2009, with estimated total recoverable reserves of about 300
million barrels and an estimated plateau production capacity of about 80,000 bopd (World Bank
2015c) . In 2013, the Ministry of Energy approved the Plan of Development . which initiated a
quick development of the field. Soon after, all seismic work was completed . (Tullow Oil 2017b,
Tullow Oil 2016)

In January 2015, 50 percent project completion had been reached as 11 wells had been drilled
and the FPSO vessel set -up was progressing  (Tullow Oi 12016). In April 2015, the International
Tribunal of the Law of the Sea (ITLOS) ruled in a maritime boundary dispute between Ghana

and Co6te d’lvoire. Herein, Ghana made the case t hat

agreed on for a long time, ev en being mani fested in CO6te d’'lvoi

that Céte d’'lvoire wants to benefi t,ofhthewtherfaBdN’, argueseser ves.
that Ghana violated its sovereignty when taking up drilling in the area. While this initial r uling

does not affect the exploitation of previous drilling, additional drilling activities were to be

suspended and provisional measures applied until the final decision in late 2017 . (Tullow Oil

2017b, World Bank 2015b)

InAugust2016, “ f i r swasaz hid¢véd ontime and on budget, three years after the government
approved the Plan of Development, and the gross annualized working interest production

averaged 14,600 bopd (net: 6,900 bopd) (Tullow Oil 2017b, Tullow Oil 2017c). This milestone
enabled the co mmissioning of further infrastructure for oil production, gas
compression/injection , and water injection. A24  -hour flow test of the FPSO showed an average
rate of over 80,000 bopd capacity in January 2017. Moreover, further tests supported initial

reserve expectations for Ntomme and Enyenra. However, the need to manage pressure in the

Enyenra reservoir and the outstanding ITLOS ruling require a prudent and sustainable handling

of the existing 11 wells. This leads to an initial gross production of about 50, 000 bopd (net
23,600 bopd), with the aim of reaching plateau production within the year (Tullow Qil 2017b).
Moreover, nonassociated gas is expected to come on -stream, forecast at about 18 mmscfd
(World Bank 2015c). In 2018, after the ITLOS ruling and resu med drilling, plateau level
production is likely and gas deliveries are expected to supply 50 MMcfd (Tullow Qil 2017¢, World
Bank 2015b).  Until 2020, the gas production is expected to reach 85 MMcfd , with a decline in

volumes soon after  (World Bank 2013, W  orld Bank 2015b).

mar

m
Co



Final Report 118

Sankofa Field

The whole OCTP block has the same project sponsors and shares, with Eni Ghana being the
operator of the complex. The current participating interests are shown in figure 1.5.

Figure 1.5: Participating Interests in the OCTP B lock

HEni
Vitol

EGNPC

Source: World Bank 2015 b

Figure 1.6 illustrates the timeline of events in the development of the Sankofa field, from
discovery to forecast, including estimated production levels.

Figure 1.6: Sankofa Timeline Overview

2017 2019 2036
First Oil Supply will likely outpace demand License expiration
1 Production average of 1 Combined (O&G) production
30,000 —40,000 bopd of oil peak of ~80,000 barrels of oil
until 2022 equivalent per day
N
201 8
2011 First Gas 2020
Successful appraisal 1 Rate of 1 80 MMcfd Gas demand from thermal
and testing susta ined until 2032 plants reaches 373 MMc  fd
Source: Eni 2016 ; World Ban k 2015
*Production levels and statuses are past or future estimations.
In 2011, Eni successfully appraised and tested the Sankofa Field, leading to a development in
two phases, with oil production preceding the gas production. Expected first oil is schedul ed for
2017, with the following production to average at 30,000 —40,000 bopd of oil until 2022 (Eni
2016, World Bank 2015b). First gas is expected in 2018 with a rate of 180 MMcfd , which should
also be sustained for the next 14 years (World Bank2015b) .Unti I 2020, Sankofa’'s gas
to be delivered to the GNGC pipeline via Sanzule and then shipped to Takoradi , Where it is
commingled with gas from Jubilee and TEN (World Bank 2015b).
Between 2018 and 2019, the rapid gas supply is likely to outpace the demand at the point of

supply, Takoradi. To leverage this supply and keep the other projects running as well, the
connection between the GNGC pipeline and the West African Gas Pipeline (WAGP) becomes
crucial. Then, the excess gas could be delivered to East ern Ghana , where deficits will continue
to persist (World Bank 2015b). In 2019, the combined oil and gas production is expected to
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peak at about 80,000 barrels of oil equivalent per day (Eni 2016) . Gas demand from current
and planned thermal plants is est imated to reach 373 MMcfd in 2020 (World Bank 2015b).

After 2020, Ghana’'s Jubilee and TEN fields are expected to
production, thus increasing Sankofa’'s importance. To ensur
production, the timely development of Sankofa is crucial. It should be in production for almost

two decades thereafter
license does not expire before 2036

, as the plateau period is set 14 years after start of production and the
(World Bank 2015b).

Abandonment and Deco mmissioning

According to the Petroleum (Exploration and Production) Act 919 (2016), following the
termination of operations, contractors must  restore affected areas and remove all causes of
damage or danger to the environment (table 1.1) . Contractors are r equired to provide a
reclamation plan together with the Environmental Impact Statement ( EIS) provided in the
development phase , which will be applied during decommissioning (Ghana Environmental
Assessment Regulations  [LI 1652 1999 ]).

ractor forms a reclamation security agreement and makes a security deposit
(CMS Cameron

In addition, the cont
with the Environmental Protection Agency (EPA) to account for possible damages
McKenna LLP 2016 ).

Table 1.1 Activities Required by the upstream Oil and Gas upstream se ctor
Exploration Development Operation Decommissioning
A Exploration, seismic A Engineering and design | A Production A Engineering
surveying , and data services enhancement services
interpretation A Construction, services A Deconstruction
services fabrication and A Inspection and A Material disposal
A Drilling services installation (platform, maintenance A Legal services
A Rig provision pipelines, flow lines, services A Financial
A Well heads, sto rage tanks, well A Reservoir services
completion heads) management A 1T services
equipment A Civil works services A Environmental
A Engineering and A Welding A Construction services
design services A Freight forwarding, services A Hospitality,
A IT services transport, logistics A Lifting services catering
A Freight forwarding, A Recruitment, manpower A Freight services
tran sport, logistics supply services forwarding,
A Recruitment, A Legal services transport,
manpower supply A Financial services logistics
services A T services A IT services
A Legal services A Environmental services A Recruitment,
A Financial services A Hospitality, catering manpower
A Environmental services supply services
services A Legal services
A Hospitality, catering A Financial
services services
A Environmental
services
A Hospitality,
catering services
Source: VIS Analysis (Primary & Secondary research)
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Midstream

Gas Processing

Ghana’'s natur al gas processing plant, Atuabo Gas Pl ant, i s
of the Western Region of Ghana. As noted in the Ghana Gas Master Plan (GMP), it was the
completion of this onshore infrastructure, notably the processing p lant at Atuabo and a pipeline

from Atuabo to Aboadze , that enabled domestic gas has reached the market.

The Atuabo Gas Plant is operated by the Ghana National Gas Company (GNGC) as part of the
Western Corridor Gas Infrastructure Development Project (WCGIDP ), which was completed in
2014 and started commercial operations in 2015. The plant has a design capacity to process

150 mmscfd of raw gas into lean gas and NGLs (LPG and Condensate) .t However, it has been
reported that it has operated below its design cap acity since operations begun (Sedjie 2015)

Apart from contributing natur al gas to the national ener (
includes 180,000 metric tons of LPG for domestic use, corresponding to 70 percent of the

national annual requirement of 24 0,000 tons, 46,000 tons of Condensate , and 150,000 tons of

Isopentane, reducing the import requirements for these products 2

Gas processing is a fundamental part of the natural gas value chain, as it produces higher value
products and ensures that these p roducts are of the quality required for their safe transport and
use.

Gas Transportation and Storage

The Bulk Oil Storage and Transportation Company (BOST) is licensed by the Ghana Energy
Commission to be the sole national transporter of natural gas, under the Natural Gas
Transmission Utility License granted in 2012.

BOST maintains a network of storage tanks across Ghana, in the following locations: Accra
Plains, Mami -Water, Akosombo, Kumasi, Buipe , and Bolgataga Depots.
Gas Transmission Network

The exist ing gas transmission network in Ghana comprises components of the Western Corridor
Gas Infrastructure Development Project (WCGIDP), and the West African Gas Pipeline (WAGP).

WCGIDP includes the following components, in addition to the Atuabo Gas Processin g plant

(Ghana Gas Master plan 2016)

1 Jubilee - Atuabo offshore gas gathering pipeline: a 12 -inch diameter, 59  kilometers offshore
pipeline that brings raw gas from the Jubilee oil and g
Processing Plant. Completed in 2013, itis owned and operated by the GNGC.

1 Atuabo -Aboadze onshore transmission pipeline: a 20 -inch diameter, 110  kilometers onshore

gas transmission pipeline that brings lean sales gas from Atuabo to power plants at Aboadze.
Completed in 2013, itis owned and op erated by the GNGC.

1 Associated gas infrastructure for metering and distribution: this includes an initial station  at
Atuabo, a distribution station at Essiama (the start of the branch line to Prestea) , and a
regulating and metering station at Takoradi.

1 Essiama -Prestea lateral pipeline, regulating and metering station: a 20 -inch diameter, 75
kilometer long lateral pipeline connecting the Essiama Distribution Station to the Prestea
Regulating and Metering Station.
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Figure 1.7 illustrates the components of the WCGIP.

Figure 1.7: Components of the Western Corridor Gas Infrastructure Project

m 25 MW Power station (apprax) Prestea requlating & metering station
Phase 2 C
Ll

Source: Ghana Gas Master Plan , figure 42 .

The Onshore Gas Transmission Pipeline and Metering Systems have been designated as the

National Integrated Gas Infrastructure Sys tem (NGITS).

WAGP
The WAGP |links Nigeria's 1ltoki Natur al Gaand Bgoplort Ter mi nal
Ghana, the pipeline reaches Takoradi and Tema. 85 percent of the gas transported is intended
for power generation and the remainder for industrial application. The Volta River A
Takor adi Ther mal Power Pl ant is one of We s t African Gas

foundation customers  (WAPCo n.d.) .

BOST is reported to be actively looking to expand the pipeline network in Ghana in the near
term, with priority given to Southern Ghana to even out supply and demand imbalances between
the East and West of Ghana (Bost 2016) . The Ghana GMP makes medium and long -term

recommendations for the development of the gas sector, including strategic gas infrastr ucture
such as a coastal east -west pipeline, an LNG terminal in Tema , and reverse flow arrangements
with WAGP.

Gas Distribution Network

The gas distribution network, as planned in the Energy Co
Distribution Plan 2007, put for ward developing a gas distribution network between Tema and

Accra to serve major industrial and commercial off takers, based on sufficient gas supplies from

WAGP. The Ghana GMP makes infrastructure recommendations based on the 2007 plan, WAGP

supply assump tions , and demand forecasts by region.

Gas pipelines, as well as a reverse flow on WAGP and an LNG regasification terminal located

offshore in Tema, are considered part of this gas distribution network. A project agreement has

recently been made between G NGC and a Chinese multinational for the construction of a 278 -
kilometer onshore gas pipeline from Aboadze in the Western Region to Tema in the Greater

Accra Region , intended to serve industrial users. Multiple gas distribution stations are planned
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to be co nstructed between the two major load center s of Takoradi and Greater Accra (Nyavor
2017) .
Downstream
Oil Refining
In Ghana, oil refining takes place at the Tema Oil Refinery (TOR), which started operation in
1963, refining crude oil imported from Nigeria. TOR's current refining capacity i:¢
Running at full capacity, the refinery would be able to satisfy approximately 50 —60 percent of
the national demand for petroleum products (Oxford 2013) . The remainder of the demand is
met by imports undertaken by bulk distribution companies.
Of the new oil and gas industry developments in Ghana, TOR has received 1,000,000 barrels
from TEN to date. The Jubilee field has not provided any crude for refinement , as its production
is bound by off takers overseas for the first 15.5 years of production (Beard 2011) . Crude oll
from TEN would strengthen the incentive for TOR's expansior

capacity to increase to 60,000 bpd in the short term and to 100,000 bpd in the long term
(primary r esearch).

The refinery consists of a hydro skimming unit, established in 1963, and a residual fluid catalytic
cracker (RFCC) unit, established in 2002. The finished products derived from processing at the

hydro skimming unit are liquefied petroleum gas  (LPG), light and heavy gasoline, domestic and
aviation turbine  (Jet Al), kerosene, gas oil (diesel), and low sulphur fuel oil . The products
obtained from the RFCC are LPG, motor gasoline, light cycle oil , heavy cycle oil, and clarified oil.
The refinery is ¢ onnected to an oil jetty and the single point mooring  and conventional buoy
mooring at the Port of Tema by pipelines of various diameters for importing of crude oil and

refined petroleum products

The refinery capacity was limited to 28,000 bpd due to an e xplosion in January 2017 (Bloomberg
2017) ; at the time of writing, it was completely shut down for repairs. Refining capacity keeps
deteriorating primarily due to aging equipment and funding constraints for maintenance. This

indicates limited linkages betw een the upstream and the downstream subsectors in Ghana.

In general, oil refining is an advanced and highly specialized business. Refineries tend to focus

on different niche products that have very different setups, and it is common for refineries to
exch ange products to match their specialized setup. In the case of Ghana, one refinery will not

be able to supply all refined products consumed in the country even if it operates at full capacity.

Plans for a second refinery (by South African New Alpha Refiner y-Ghana), with earmarked
capacity to process 200,000 barrels of crude per day and expansion potential , seem to have
stalled compared to the initial anticipated timeframe (Ghana Web 2011)

Gas-Related Activities

The gas sector was only recently established in Ghana and no competitive gas market exists.
Main uses of gas are typically residential/commercial, industrial , and power generation.
Wholesale gas contracts are held between Nigerian gas suppliers and the Volta River Authority

for power generation. The  re is a relatively mature market for LPG in Ghana, and LPG has been
promoted by the  government of Ghana since 1986 (Ghana Gas Master Plan 2016) as a method
of dealing with problems arising from using fuel wood and charcoal as a domestic source of

energy. T he LPG policy, first introduced in 1992, is in the process of being reviewed at the time

of writing, with  a focus on the nationwide marketing and safe distribution of LPG (Yire 2017) .

A network of LPG filling stations exists, mostly in and around Accra. De spite the policy and
governmental support, however, LPG has not seen the take -up rate expected in domestic use
(Acharibasam and Apatinga 2014) ; it has, however, increasingly been used in transport and
commercial sectors over recent years.
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The LPG sectorin  Ghana is a subsector of the petroleum
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area with both public and private sector

participants. Key ©players in Ghana's LPG subsector ar e
Petroleum Authority, the Tema Oil Refinery, LPG marketing companies and oil marketin g
companies, transporters and retailers, cylinder manufacturing companies, manufacturers of LPG
accessories and importers of LPG cylinders and tanks (Edjekumhene, Atta -Owusu, and Ampong
2007) .
Part 2: Stakeholders along the Value Chain
Figure 1.8 shows th e stakeholders involved across the oil and gas value chain in Ghana in its
different segments (upstream, midstream, downstream) and under defined activity categories
(e.g. policy, regulatory). A further description of each of these stakeholders will try to answer
the question of “who undertakes the above analyzed acti
Ghana” adding to the whanhian oipandgaswalue chaii. t he Gh
Figure 1.8: Stakeholder Structure along the Value Chain
Upstream \\ Midstream Downstream
POLICY Ministry of Energy
REGULATORY Petroleurn Commission E“e'g":;':l';'tiffrt’g‘::m“i';'sifulr’lti"i“e‘ National Petroleum Authority
International Oil Companies Tema Oil Refinery
INDUSTRY PLAYERS Ghana National Gas Company Bulk Oil Storage and Transportation
Ghana National Petroleum Corporation Bulk Dis""’_“tio" oil Marke.ting
Companies Companies
ENVIRONMENT Environmental Protection Agency & Petroleum Commission, Ghana Atomic Energy Commission
Upstream
Policy
Minis try of Energy (MoE)  was enhanced in 2014 by the development of its new divisions:
1. Ministry of Petroleum
2. Ministry of Power
MoE forms the policies and regulations for the effective management of the hydrocarbons in
Ghana. Its specific functions can be summa rized as follows:
1 Formation of strategies and programs through a national petroleum policy in accordance
with t he government's oil and gas devel opment agenda

1  Provision of policies concerning the exploration, development, and production of the oil
and gas resources in Ghana
1 Participation in the negotiations for drafting the Petroleum Agreement with the IOCs

1 Participation in every segment of the oil and gas value chain
of affordable energy services to fulfil the domestic demand as w
1  Monitoring of sector institutions

planning, coordination and programs delivery 3

Regulation

Petroleum Commission (PC)

The PC was established in 2011 (Act 821 of the Parliament)
responsible for the promotion of well

-executed and cost

, ensuring reliable supply
ell as exports
to mak e sure that they have the capacities for effective

, and it is the upstream regulator
-efficient activities in the upstream

t

Vi
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subsector to optimize the utilization of the oil and gas resources for the benefit of the country
and its local community. Specifically, the PC:

1. Has the mandate to receive and evaluate applications from companies interested in
conducting upstream activities and to decide whether to issue relevant permits

2. Monitors whether the stakeholders involved in the upstream activities comply with
nat ional laws and regulations

3. Isresponsible for receiving and storing petroleum data and has the obligation to publish
an annual report on petroleum resources and activities in the official government gazette
(Reporting O&G 2016)

Industry  Players

Ghana Natio nal Petroleum Corporation (GNPC)

GNPC i s Gratomaboil @mpany (NOC). Its mandate, established under Law 64 (2(1)), is

to undertake the  exploration, development, production , and disposal of petroleum resources

Its specific objectives include overse eing the exploration and development of petroleum

resources in Ghana to ensure sustainability and maxi mum ber
effective technology transfer; and capacity building in the context of oil and gas exploration and

production.

GNPC participates in the operational phase of petroleum resource exploitation together with
IOCs on behalf of Ghana. The regulatory framework for the contractual relationship between
GNPC, the state , and prospective investors in upstream operations is presc ribed within the
Petroleum [Exploration and Production] Law of 1984. Among its key functions, GNPC:
1. Has the right of entry into activities in any open space in Ghana to undertake
exploration
2. Is partner in all petroleum agreements in Ghana
3. Isthe national gas sector aggregator in Ghana

GNPC Subsidiaries

GNPC has set up three operational subsidiaries with capacity building, technology transfer , and
commercial interest in mind . These were established to enable the NOC to achieve its target of
becoming a wo rld -class operator within 15 years and assum inga | eadership role in Ghana

and gas industry. These  subsidiaries include:

1. Ghana Trading Company (TRADCO)
2. GNPC-Technip Engineering Services (GTES)
3. GNPC Exploration and Production Company (Explorco)

GTES is an engineering company that is the result of a partnership between GNPC and the

Technip Group. It provides engineering services throughout the spectrum of oil and gas sector

activities, from feasibility studies to construction supervision. Its goal is t 0 increase national
participation and develop the transfer of knowledge and technology to Ghana (Tech nip 2016) .

GNPC has utilized Explorco, which is a limited liability company, to take on calculated commercial

risk in selected blocks offshore Ghana (curr ently six blocks) and build operating capability

through joint operating company modelswithworld -cl ass operators active in Ghana’
subsector. In addition, Explorco has acquired 33.3 percent of GNPC Operating Services Company

Limited (GOSCO), the  operator in two Petroleum Agreements (Offshore South West Tano and

East Keta) .®
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International Oil Companies (I0Cs)

IOCs are granted rights to explore oil and gas resources by signing petroleum agreements  (PAS)
wi th Ghana’'s national 0 i |loutlioed mefaen YOCs parhichaing inAtke
development of the three fields in focus are included in table 1.2.
Table 1.2: IOCs in Ghana: Jubilee, TEN, and Sankofa

Jubilee field TEN field Sankofa field

Tullow oil and gas Ghana Tullow Oil and gas Ghana

Kosmos Ener
4 Kosmos Energy )
Anadarko Petro leum . Eni Ghana
. Anadarko Petroleum Corporation
Corporation Vitol Ghana ®

PetroSA
Sabre oil and gas etroS

EO Group *?

Sources: 2Kastnin 2011; POffshore Technology n.d.

Midstream
Regulation

Energy Commission and Public Utilitie s Regulatory Commission

The EC is a statutory body  that acts as a commercial regulator in the midstream subsector of

the oil and gas industry. Its mission involves the regulation and management of energy
resources of Ghanain  such a way that affordability  , security of supply, efficiency in production ,
and delivery are achieved and the social and economic well -being of Ghanaians is promoted.
T h e Em@andate includes providing the legal, regulatory , and supervisory framework for all
providers of energy int  he country by granting licenses for the transmission, wholesale, supply,
distribution and sale of electricity and natural gas, and associated activities .

The Public Utilities Regulatory Commission (PURC) was set up as a multisectoral regulator in

1997 to regulate the provision of utility services in the water and electricity sectors. The entities

regulated include the Volta River Authority (VRA), Northern Electricity Distribution Company (a
subsidiary company of VRA ), the Ghana Grid Company, the Electrici ty Company of Ghana, as
well as Ghana Water Company Ltd. Among its duties, PURC sets the transmission tariff and
aggregated prices for gas, as well as the pricing elements related to the Bui Power Authority .

Industry players

Ghana National Petroleum Corpo  ration (GNPC)

Specifically, in relation to gas, GNPC is the buyer of gas at the wellhead and owner of the gas
until its sold to distributors and large customers. It has been engaged in gas sales negotiations
on the domestic market with the aim of achievin g the best price for gas at the domestic market.

Ghana National Gas Company (GNGC)

GNGC (also referred to as Ghana Gas) was established in 2011 with the mandate of gathering,

processing, transporting , and wholesaling gas. Initially the roles of GNPC and G NGC in the
context of gas would appear to have unclear boundaries . Exploration, production , and gas
aggregation are the responsibility of GNPC , while GNGC owns and operates the Western Corridor

Gas Infrastructure,  the Atuabo Gas Processing Plant, and the offshore gathering pipeline and

the Atuabo -Aboadze gas pipeline, and it has the responsibility to develop the downstream
distribution system, initially for industrial gas customers. This is anticipated to be streamlined ,
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as Ghana Gas has recently become a s ubsidiary of GNPC . A goalis to achieve more efficient and
effective coordination and facilitation of infrastructure investment and financing.

Downstream
Regulation

National Petroleum Authority (NPA)

The NPA is the downstream regulator, established in 2005 (National Petroleum Authority Act
691) with the responsibility to monitor the activities in the downstream , making sure that the
industry is competitive, efficient, profitable , and fair to the consumers (Acheampong et al.

2015). Act691introduced agradu  al deregulation of the downstream industry. The reforms were
set in motion in 2015 and included the following

1. Removing limits on new entries in the downstream sector
2. Removing limits on the imports
3. Eliminating price controls

Industry players

Bulk Oil St orage and Transportation (BOST)

Until 2005 ,only TORwas in charge of the bulk oil distribution. The GNPC and BOST got involved
in the distribution of oil (Adombila 2016) . GNPC and BOST behave as importers of crude oil and
petroleum products. BOST is curr ently responsible for distributing refined petroleum products
throughout the country. Its main shareholder is the government of Ghana and its responsibility
is to develop a network of storage tanks, pipelines , and other transportation infrastructure
necess ary for the distribution of the petroleum products.

BOST has a network of pipelines from Accra to Akosombo and from Buipe and Bolgatanga. The
total distance of these pipelines is 370 kilometers . The available storage facilities together with
their capacit ies are provided intable 1.3:

Table 1.3: Available Oil Storage Capacities by Region

Depots Gasoline Gasoil Kero Total

Accra Plains 101,250 109,25 210,500
Kumasi 34,000 43,000 10000 87,000
Buipe 13,500 37,600 51,100
Bolgatanga 12,500 35,000 47,500
Akosombo 5,000 7,000 12,000
Mami - Water 5,000 12,500 17,500
Total 171,250 244,350 425,600

Source: BOST. “Key Re s p owwsbodbdorh.ghtkey e sresponsibilities .

Bulk Distribution Companies (BDCs) and Oil Marketing Companies (OMCs)

Following the liberalization of the downstream subsector, new private companies entered the

market to enhance competition and reduce end user prices for consumers (Adombila 2016)
BDCs are licensed to import crude oil and refined petroleum products and are responsible f or
their storage and distribution to OMC s in the downstream subsector (Oxford 2016)
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OMC:s receive finalized products from the BDCs and sell them to the final consumers , either
directly or through service stations and heating -oil distributors.

Part 3: Loca | Content Regulation

The discovery of natural resources and the potential for their exploitation must translate into

direct and indirect benefits for local economies in terms of increased employment and economic

activity. The types of benefits and degree o f i mpact on a country’'s economy and
vary significantly and depend on several political, economic , and social factors (Senoo et al.

2015) . More specifically, in the context of the oil and gas sector, which is characterized by its

capital, knowle dge, and technology intensiveness, the employability of local companies and

people in developing economies seems to be limited at best.

Governments in resource  -rich countriesadopt “ | oc al cpolitieseorfdcilitate links between

the economy and the o il and gas industry and promote local economic development through

local participation in the extraction sector. While the intent of local content  policies is generally
understood, there is nho common definition of who a “local” supplier is or which is the exact
content defined as local. There are many different definitions for local content . They include, for
exampl e, t he Wo'domestic Braferdnces ” qualification , which is measured as the
percentage of local ownership (SEGOM 2012) , and the Trinidad and Tobago Local Content and
Local Participation Policy (2004) , which defines local content in terms of ownership, control , and
financing by its citizens.

The common element among different definitions is that local contentisthe  “local value -added, ”

and it refers to the purchases of goods and services from national suppliers and the employment
of the local workforce

The Petroleum (Local Content and Local Participation) Regulations (L.I. 2204) were enacted in

November 2013 and enforced in February 2014 (Senoo etal. 2015). The LCRegul ati on’s main
objective is to avoid what is known as the “resource curse ”"® and to promote the utilization of

local economic factors (people, goods , and services) by the I0Cs active in the upstream sector ,

with the target to i  nstigate economic growth, reduce poverty , and contribute to the general

prosperity of the citizens of Ghana (see box 1.1)

Box I.1:  Local Content
LC in Ghana is defined as “the quantum or percentage of locally produced materials,

personnel, financing, goods , and services rendered in the petroleum industry value chain and
which can be measured in monetary terms "
Source: Local Content Plan Template published by the Petroleum Commission Ghana

The term indigenous Ghanaian company refers to a company that
1 has at least 50 percent of its equity owned by a citizen of Ghana and
i  has Ghanaian citizens holding at least 80 percent of executive and senior management
positions and 100 percent of nonmanagerial and other positions (CCsl 2014) .

Local Goods and Services Procurement

LI2204 prescribes the relevant minimum local procurement conditions for the participation of
foreign 10Cs and contractors in oil and gas activities in the country. These broadly involve the
following:
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1 Preference is to be given to indigenous Ghanaian companies in the award of contracts.
Moreover, a company tendering for a contract is to have at least 5 percent participation of
equity by an indigenous Ghanaian company to have the right to enter a petroleum agreement.
That condition can be altered by th e minister of energy and petroleum if 5 percent equity
participation cannot be fulfilled.

1 A nonindigenous Ghanaian company can supply goods and services to the Ghanaian oil and
gas sector provided it incorporates a joint venture with an indigenous company with an
equity participation of at | east 10 percent.

1 A contractor is obliged to provide a Local Content Plan before undertaking activities in the
industry , and it must includ e details of their joint venture with an indigenous Ghanaian
company and the contractor’ s &gngknavledgp gnd techgologytbi ng tr ansf er
that company (Act 4 (1,2,3,6,7)). The Local Content Plan must be also provided annually by
the contractor, subcontractor, licensee , or other allied entity (Act 7 (2b)). Quarterly forecast
reports of the goods and services c ontracts awarded to locals and their values must be
submitted by the contractor, subcontractor, licensee , or other allied entity (Act 14).

The target for local goods and services procurement to be attained from the date of effectiveness
of license or petro  leum agreement are presented in table 1.4.

Table 1.4: Loc al Goods and Services Procurement (RagluGasS8esternt s i n Ghanaos

Local goods and
services
procurement
requirements 10% 50% 60% —90%

Start 5years 10 years

Source: Petroleum (Local Con tent and Local Participation) Regulations, 2013 (LI 2204)

The Petroleum (Local Content and Local Participation) Regulations (2013) also outline in detail

specific target levels for types of goods and services (pipeline systems, pumping services, and

so fo rth).

Companies’ insurance must be o b.tfaniexceptibniésougim, Ghtshautdi an f i r ms
be proven that the Ghanaian capacity was exhausted and/or could not have been utilized (Act

27,28).

In addition, LI2204 states that legal and financial s ervices must be procured from Ghanaian

enterprises . However , financial services could be exempted if not satisfactory. Contractors,
subcontractors, licensees , or other allied entities are to submit a subplan reporting the services
that they used (Acts 29,3 0,31,32) .

Finally, companies operating in Ghana are obliged to maintain a bank account in an indigenous

Ghanaian bank (100 percent Ghanaian or with the Ghanaian share the majority) (Act 33).
Quatrterly forecast reports of the goods and services contracts a warded to locals and their values
must be submitted by the contractor, subcontractor, licensee , or other allied entity (Act 14).

Local Employment and Training

Companies are required to submit an Employment and Training subplan as part of their Local
Conten t plan, per Act 3 (a). This plan must include:

)

T A forecast of the hiring skills needed, t he Ghanai an’ s
as well as their expected costs

1 The timing in which the companies will be able to provide working opportunities to
Ghanaians

1 The expected training efforts that will be undertaken
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Moreover, the contractor, subcontractor, licensee or other allied entity must provide a quarterly
report which will include the employment and training activities undertaken during that period,

a comparative analysis of the Employment and Training Sub plan to monitor their compliance,
and a statement of the number of the new Ghanaians employees and their job descriptions.

Where a lack of expertise by Ghanaians leads to unsuccessful local employme nt, companies
must ensure in their statements that every possible effort ( for example, training) was made to
avoid that (Act 17 (1,2,3,5))

The relevant targets for local employment for each of the categories defined inthe LC R to be attained
from the date  of effectiveness of license or petroleum agreement are presented in table 1.5.

Table 15:Loc al Empl oyment Requi r em®ihand GasSechh anads

Local employment

) Start 5 years 10 years
requirements
Management  staff 30% 50% —60% 70% —80%
Technical core staff 20% 50% —60% 70% —80%
Other staff 80% 90% 100%
Source: Senoo and Armah 2015 .
Technology  Transfer, Research , a nd Development
Companies involved in the industry are required to provide a technology transfer subplan

alongside their Local Content Pla  n, according to Act 24. This plan must outline efforts aiming at
the transfer of technology to indigenous Ghanaian companies and people. Companies are also
requiredto have a  research and development subplan with a timeline of three to five years. This
plan should include the research and development initiatives that companies would like to
establish during that period as well as the expected cost of these actions. The latter plan shall

be updated yearly and submitted to the PC for approval.

Monitoring LCR®& Implementation

The Local Content  Regulation established a Local Content Committee responsible for monitoring
the implementation of the regulation (Act 5).

Its responsibilities can be summarized as follows:
1 Prepare guidelines, desired targets and forma ts for the Local Content Plans

1 Make recommendations to the PC regarding the |l ocal c o rstceesstul’ s
implementation

1 Initiate public education

1  Submit quarterly reports to the PC
ltsgeneral , t he Local Co nt emanhdat€ie tmensuretthe eohtisuo us growth of the
local content in the industry. However, the committee does not itself accept or reject the Local
Content Plans. It makes recommendations for accepting or rejecting them to the PC, which has
this power.

The PC further responsibilities are as follows :

1 The development, in cooperation with the National Development Planning Commission,
relevant ministries, agencies, and other stakeholders, of a national policy on technology
transfer within the petroleum industry and publish it in the gazette. The technology
transfer subplans that companies are required to submit must be in accordance to this
National Policy (Act 23).
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1 The establishment of a “Common Qualification System " f or wveri fying the contrac
capabilities and capacities, evaluating the | ocal content applications, monitoring the local
content performance and provide feedback, and ranking the companies according to
their local content compliance (Act 37,38).

Publication on its website of any information concerning the L C Regulation (Act 39  (4)).

Proving e ducation to the contractors on the philosophy and the requirements of the LC
Regulation to make sure they comply with it (Act 40).
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AP PENDIX J: BACK -TO-OFFICE MIS SION REPORT

Introduction

The upcoming study seeks to answer the following overarching question:

What are the outcomes of the IFC - supported oil and gas investments in Ghana derived
from (i) the increased market share of gas -fir ed power generation, and (i) the
development of the oil and gas value chains?

A field mission was conducted from July 10 ™ through July 21 st for fact finding and information
validation, as prescribed in paragraph 2.3.4. of the study approach paper. Conse quently, the
team charged with the mission conducted over 20 interviews in three Ghanaian cities with main

sector stakeholders, including public sector, private sector, NGOs, and Think -Tanks. The team
charged with the mission (the team) was integrated by B rigid Commey (IFC), Marian E. Wiredu
(IFC), George Seferiades (VIS), and Miguel Angel Rebolledo Dellepiane (IFC). The team
recognizes and values the support received from the IFC Country Office led by Ronke Amoni
Ogunsulire, and from the IFC Portfolio mana ger Shane Rory Clancy. In the WBG Accra office,
Elam Muchira, Marina Diagou, Issahaku Budali, and Shinya Nishimura contributed significantly

to the mission with information and their professional views.

Mission Outline

Under this mandate, the team held 21 interviews in Accra, Tema, and Takoradi.

Data Collection

The team collected qualitative information from these interviews and documented it in minutes

of meetings. The team also requested quantitative data from several interviewees ( table J.1 ).
As of now, Investin Africa and Tullow Oil have partially provided the requested data. E -mail and
phone reminders will be sent in the two coming weeks with the support from the IFC Ghana

office.
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Table J.1: Listof Interviewees

Ghana National Gas
Company (GNGC)

Tullow Oil

Vitol Group

Volta River Authority

Invest in Africa

Rigworld

Amaja Oilfield Ltd

Eni Ghana Exploration
and Production Ltd

Ghana Statistical
Service

Petroleum
Commiss ion

Ghana Na tional
Petroleum
Corporation (GNPC)

with  Follow -up Requests for Quantitative Data

Dr. Ben K. D. Asante, Acting Chief Executive Officer

Emmanuel Benjamin, Environment Team Lead
Tesa Ayernor, Commercial Affairs

John -Paul Stalder, Investments Director

Gertrude N. Komson,
Manager, Corporate Communications

Emefa Fiadzoe, Support Executive, Business Linkage
Programme
Sam Brandful, Ghana Manager

Stephen Adarkwah, Finance Manager

Emmanuel Yaw Buabeng, General Manager
Abigail Nana Ama Kwofie, HR Manager
Frederick Ocloo, Finance Manager

Baluri Kassim Bukari, Local Content & Sustainability
Manager

Anthony Amuzu, Deputy Government Statistician
Edward Asuo -Afram, Director of Economic Studies
Another 8 officials

Kwaku Boateng, Director Special Services

Francis B. Ackah, Director, Resource Management &
Operations

Samuel Frimpong Topen, Consultant

Harriet H.S.A. Fabyan, Macro economist

Agatha Enos Armah, Contracts & Procurement
Administrator

Albert Akowuah, Principal, Corporate Strategy &
New Business

Nana Kwaku Otchere, Corporate Strategy & New
Business

13/07/2017

18/7/2 017
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Received through

IFCs, AMRs

11/7/2017

12/7/2017

12/7/2017

13/7/2017

14/7/2017

15/7/2017

20/7/2017

20/7/2017

The National Chamber of Commerce (Accra), the Western Region Chamber of Commerce

(Takoradi),

the Sekondi - Takoradi Chamber of Commerce & Industry, and Pyxera Group

(Takoradi) kindly reviewed for completion and adequacy the list of SMEs engaged in the sector

that the consultant had put together. The objective of this list is to survey in September

SMEs to understand patterns of job creation and integration in the oil and gas supply chains.

Observations

General Observations:

1 The oil and gas sector is still young and the developments in the value sector has been

below the original (pos

sibly exaggerated) expectations

1 However, there has been progress and an evolution in terms of goods and services in
the sector by local companies from 2009 to date.

these
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Adherence to the standards required by international companies has been particularly

challe nging for local companies (goods and services)
The overall market in its current state is small to support the development of a fully

specialized local upstream oil and gas industry. There is a need for significant upscale

in exploration and development be fore the market size could support the emergen
a more comprehensive industry.

ce of

The local content regulation has been successful overall in promoting the local element

for development, both in terms of people skills as well as in terms of sector compani
development

Specific Observations:

il

Next Steps

Risks

The international companies have put forward several initiatives for the development of

local SMEs and job skills. However, not all local companies can benefit given that the

required investment needed to either build capacity to meet demand or to ce
difficult to be met.

Access to credit is difficult for SMEs. The problem is on one hand that the interest rates
are close to the range of 35 percent to 40 percent and on the other that most SMEs
collateralized ass ets are of low quality for commercial banks to accept

Given the very recent history of the upstream sector in the country, only a small number
of individuals had the capacities / skills required for technical and upper management

rtify is

positions in the industry given the required standards. A small number of Ghanaian

expatriates from Canada and the Gulf area with related experience did return to Ghana
The Ghanaian market is small to be able to support the development of a specialized oll

and gas goods industry wi  thout ability to export its products and expertise. This is

compounded by the lack of regional focus on local content regulation (i.e.
Community of West African States ).

The Local content regulation as overall perceived as successful in supportin
development of local skills / capacities and SMEs growth contrasted to the situation prior
to its ratification (2013)

Expedite the reception of the quantitative data requested.

Complete the SMEs survey design and coordinate with IFC Ghana and poten
Pyxera for its execution and detailed target audiences.

Analyze the qualitative and quantitative information gathered during and after mission

Quantitative data availability.
Low response rate in the SMEs survey.

, Economic

g the

tially with
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APPENDIX K:SM E SURVEY DESIGN

Introduction
The survey's objective was to collect information from small and medium enterprises ( SMES)
operating in the oil and gas supply chain. The results complement the other two methodological
building blocks as described in Chapter 3 : Methodology.
The survey provides insight regarding local content participation from SMEs interested in

entering the oil and gas value chains.

Selection of  Population

The target population for the survey comprised all the companies that supply goods and services
to the oil and gas industry (upstream, midstream and downstream) to examine the impact of

the three developments (Jubilee, TEN, Sankofa) on the local value chains. We primarily focused

on SMEs given that most of companies in Ghana fall under this category . However, we did not
exclude a handful of companies servicing the sector that can be considered large according to

the adopted SME definition (companies that employ over 100 people).

To obtain a full list representing the potential total populat ion of companies serving the sector,

we combined different sets of companies from various sources, as it was not possible to find a

single source for the entire target population. We subsequently shared the final list with the

National Chamber of Commerce and Takoradi Chamber of Commerce to verify that we have

captured the population of the companies interested in par:
Relevant sources include:

1. Service companies registered with the Ghana National Petroleum Corporation (Reporting
O&G n.d. ). This list includes 403 companies servicing the sector. See figure K.1.
Figure K.1: Registered Service Companies with  Permit in the Ghana National Petroleum Corporation
’GHANA NATIONAL PETROLEUM CORPORATION
LIST OF REGISTERED SERVICE COMPANIES WITH PERMIT
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shoomos |vme s umees D s, D s e ot Chopeen w ey mar e Oy B vuecd nager moses
[eommyenme
2. Companies registered in the Ghana Supply Chain Development Pro gram, kindly

provided by the program. This includes 124 companies.

3. Bulk distribution companies  (BDCs) and oil marketing companies (OMCs) servicing the
downstream segment, obtained from the National Petroleum Authority ( NPA, the
regulator of the downstream sector). This amounted to 116 companies. See figure K.2.
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Figure K.2: BDCs Listed by NPA

NAME OF CERTIFICATE OF
COMPANY ,MD ‘nscls'reneoomce Vr»osnxmnness INCORPORATION TELEPHONENO IEMAIL
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ATT NERGY ATSU- P.O. X 1
2 3',“‘;;5 NERG iE:O'-SAUrm JUNCTION, NEW DAWHENYA 13 ,io 636, 106539932014  |+233 244875652/+233 202112944 |penagbomanyi@gmallcom
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3 INVESTMENTS  HENRY OSEN AIRPORT SQUARE, AIRPORT |- BOX AN 1096 eq 43 376 0302-746266 henrv.ozei@blueocean.com.gh
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CHASE CH GROUP BUILDING, BLOCK
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ACCRA NORTH
GHANA LIMITED FLOOR, CANTOMENTS-ACCRA
PLOT NO. 25/3/5 TRUSTY P.O.BOX KIA
| A
5 E'EF:XCSE‘Z 'L‘,. reD 2’\:3:5 FOOD HEAVY INDUSTRIAL 30414, AIRPORT- CA-34600 0302781522/4/5 0544335045 info@cirusoilah.
AREA TEMA ACCRA
DEEN P. 0. Box KA 30368
1 14TET
6 PETROLEUM IEIS)?R’I‘SU E?;:/ET ;;o‘::‘:?:ﬂ Airport Accra- CA-58,857 0209560000 info@deenpetroleum.cor
GHANA LIMITED ! Ghana
DOME ENERGY  JAMES Plot No. 124, Near Islamic R A TR R sav s
Source: National Petroleum Authority. “Petrol eum Ser vi ote/vRvw.opa.god.ghisesvicé -providers
An important finding through this process was that, according to the Petroleum Commission

(PC), and the National and Takoradi Chambers of Commerce, a significant number of the

registered companies may not be operational. This was probably because, following their initial

interest, companies were discourage d by the high standards demanded by the IOCs, as required

by the nature of the industry. Neither the PC nor the two Chambers of Commerce keep precise

information about the SMEs that actively pursue supplier:
consensusonthat “it is only a fraction of the regist’ered compani e

Selection of the Surveying Method

The surveying method chosen was contingent on the project budget and material capacities.

With this in mind, and given that contact details of the final list of the target population were

available, we chose to conduct an email -based survey. We designed a simple and brief online

questionnaire with automatic back -end analytics figure K.3) . The questionnaire comprised two

parts: part A, which requeste d general information concerning company details, size, activities ,

and so forth, and part B, the main part of the questionnaire, which aimed at collecting

information concerning the company ' sactivities in relation to the oil and gas sector, the

company' s operation and organizational setup, as well as comp:
of the Local Content  Regulation and its impact on facilitating participation of the local supplier

base in the sector.
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Figure K.3: Parts A and B of Survey

Assessment of the Impact of IFC's
Investments in the Development of Oil and
Gas Sector of Ghana

30d data o help understand the effects of the recent Ol 3nd Gas sector
10f the O8G supply chain sty with 8 specife

Email address *

A. Company Details

Assessment of the Impact of IFC's
Investments in the Development of Oil and
Gas Sector of Ghana

8. Company activities and operation

EN

13

The questi onnaire was dispatched individually to every recipient in the final list on September

18, 2017 with the initial deadline set on October

The Survey

submit their answers. A first reminder email was sent on Monday , September 25, and the final
reminder was sent o of October 2, allowing for a small deadline extension until the October 9.
The survey follows in its entirety.
1
Assessment of the Impact of IFC's Investments
in the Development of oil and gas Sector of
Ghana
The survey's objective is to collect information and data to help understand the effects of the
recent sector investments in the Jubilee, TEN and Sankofa fields on the development of the
sector’s supply chain in the country,omiwgrowth asdjobpeci fi c

creation

3, allowing the respondents two weeks to

8

ocC
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A. Company Details

139

Here the survey requires some information concerning company details, size, activities etc.

1. Please write your name and your position within the company.

2. What is the company's name?
Here you are required  to put the name of the company/Legal Entity.

3. Please state your address and contact details of the company (telephone,
email, website).
Please differentiate information items with a comma separator. For example: +233312345678,
company@company.com __, WWw.CO_mpany.com

4. What is the date of establishment of the company?

Example: December 15, 2012
5. Date of registration with the Petroleum Commission if the company is
registered:

Example: December 15, 2012
6. What is the company size? Mark only one oval.
Small (equal to or less than 19 employees)

Medium (between 20 and 99 employees)
Large (100 employees and above)

7. What is the ownership status of the company?

Here it is required to understand whether the company is 100% Ghanaian owned or a
Ghanaian owned wi th at least 51% Ghanaian participation in the company equity or a Joint
Venture with a foreign company but still with Ghanaian participation (at least 10% Ghanaian
participation in the company equity) or a subsidiary by a foreign company with less than
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10% Ghanaian participation in the company equity or finally a foreign company with NO
Ghanaian participation at all (0% Ghanaian participation). Mark only one oval.

100% Ghanaian ownership

At least 51% Ghanaian owned

Less than 51% but more than 10% Ghanai an owned
Less than 10% Ghanaian owned

0% Ghanaian participation

8. Oil and gas sector segment the company serves:

The oil and gas sector involves the upstream, midstream and downstream sub -sectors. In
the upstream segment, the main activities undertaken ar e exploration, development of the
field, production and decommissioning. The midstream involves gas processing into useful

fuel and its transportation, as well as, the transportation of the crude oil from the field to

the refinery for further treatment. Th e downstream sector usually includes the refinement
process of the oil into its products as well as its distribution and marketing to the final
consumers. As you can see bellow, we have included an option "other" where you can

specify if the company does not serve any of the oil and gas segments or serves more than

one segment e.g. "both midstream and downstream". Mark only one oval.

Upstream
Midstream
Downstream
Other:

9. What is the main activity type of the company?

This question serves at class  ifying the types of activity in which the company engaged.

You can choose more than one categories, as appropriate. In case where none of the
categories listed adequately describes the company's main activities then please choose

option "other" from the list and describe the company's main activity(ies). Check all that

apply.

Engineering/Construction
Logistics/Transportation

Recruitment services/ Manpower supply
Hospitality/Catering

Equipment Provider
Consulting/Insurance/Legal services
Other:
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B. Company activities and operation

This survey section requires information concerning the company activities in relation to the olil
and gas sector, as well as the company's operation and organizational setup.

1. List of main oil and gas sector clients.

Here information is required concerning the clientele of the company so that the survey can

point the extent to which International Oil Companies (IOCs) and Oil Service Companies

use the goods and services provided by different Ghanaian companies. Differen t items in
the answer can be separated using comma separator - item 1, item 2 etc. For example, the
main clientele is composed of Tullow Oil plc, Eni Ghana, Vitol, Kosmos Energy Ltd., Baker
Hughes, Schlumberger etc.

2. What are the specific goods/services t he company provides in the oil and
gas sector?

Again, different items in the answer can be separated using comma separator - item 1, item
2 etc. For example, the main services provided by the company in the oil and gas sector
are catering services, transpo rt services, logistics etc.

3. How has the proportion of goods/services provided to the oil and gas
sector by the company changed overtime?

Here information is required that will help in understanding the impact and its evolution
overtime of the three oil and gas sector investments had in Ghana's supply chain. This
could be measured in terms of the portion of the annual turnover that can be attributed to
contracts with the oil and gas sector. For example, if in the financial year 2009 the company

had revenu es of $100,000 and $20,000 were from oil and gas sector contracts, then the
answer for 2009 is 20% and you tick the third box for the respective year "between 11%

and 30%". Mark only one oval per row.
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Does less between between between between Over 100%
not than 11% 31% 51% 71% 91%

serve 10% and and and and
the oil 30% 50% 70% 90%
and
gas
sector
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017

4.  What is the company's view in terms of increasing/decreasing business as a
proportion of goods/services provided to the oil and gas sector in the future?

Here the survey wants to establish the qualitative view of the company in terms of future
business growth as a result of more business from the oil and gas sector. From 1to 5 please

choose based on how much you think doing business with the oil and gas sector in the
country will change for your company. 1 = future reduction in oil and gas -related business,
2 = no increase, no decrease, 3 = some (minor) increase in oil and gas -related business, 4
= moderate increase in oil and gas related business and 5 = signif icant increase in oil and
gas-related business for your company. Mark only one oval.

1 2 3 4 5

Significant increase in
O&G-related business for
your company

Future reduction in O&G -
related business

5. What has been the annual turnover of the company from year 2007 until 2017?

Here the survey requires information to assess the potential growth or not of the company
as a result of increased business in the oil and gas sector. For example, if the total sales in

2007 were $50,000 and in 2008 were $100,000, you type the year followed by the turnover

as shown: 2007 -$50,000; 2008 -$100,000; 2009 -%...;...2017 -...
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6. What is the proportion of the total value of goods and services provided by
the company to the oil and gas sector that stays in Ghana?

Here the survey requires information in order to assess what portion of the value
generated actually stays in the countr y and what portion is used to import goods and/or
know how/services from abroad. For example, a company that offered in 2009 engineering

and subsea services to the oil and gas sector and charges $100,000 for the service but at

the same time pays $80,000 to a Norwegian company for chartering the vessel, this would
mean that 20% of the value of goods and/or services provided stayed in Ghana in 2009.
Therefore, for 2009 the third box "Between 11% and 30%" should be chosen. Mark only

one oval per row.

Less Between Between Between Between ver
0% than 11% and 31% and 51% and 71% and 100%

91%
10% 30% 50% 70% 90%
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017

7. What is the employees number in the company from 2007 to 20177

Here the survey requires information concerning the workforce evolution in time. The

expected reply should be a time series of employment in the company with the [years -
number of employees] separated by comma. For example: 2007 - 120,2008 - 126,2009 -
127,2010 - 135,..,2017 - 200
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8. What is the company's view in terms of increasing / decreasing its
workforce in the mid to long term?

Here the survey wants to establish the qualitative view of the company in terms of future
employment growth. From 1 to 5 please choose based on how much [or not] you think

the company employment will increa se. 1 signifies a future reduction in workforce, 2
signifies stable evolution [no increase, no decrease], 3 signifies some increase in the
number of company employees, 4 and 5 signify a stronger increase in the number of
company employees, respectively. Mark only one oval.

1 2 3 4 5

future strong increas e
in the number of
employees

future reduction in the number
of employees

9. According to your opinion how have the developments (Jubilee, TEN,
Sankofa) in the oil and gas sector influenced the number of employees in
the company?

Here the survey requires information so as to observe the impact (if an y) of these
developments to employment in the oil and gas supply chain in Ghana. It is important to

separate any increase or decrease of the number of employees from other activities that

the company might be participating in. For example, if the company h ad 50 employees in
2009 and today it has 100 employees, this increase of 50 employees should be considered

only if it is linked to company activities related to the oil and gas sector servicing. From 1

to 5 please choose based on how significant those deve lopments have been to the increase
of workforce in the company. 1 signifies no influence at all, 2 and 3 signify little or some
influence, 4 and 5 signify significant and very significant influence, respectively. Mark only
one oval.
1 2 3 4 5
No influence Very significant influence

10. How many of the company employees are Ghanaian nationals from 2007 to
20177

Here the survey requires information concerning the Ghanaian workforce evolution in time.

The expected reply should be a time series of Ghanaians employed in the company with the

[years num ber of employees] separated by comma. For example: 2007 - 100, 2008 - 106,
2009 - 107,2010 - 115,..,2017 - 190
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11. Employment status of the company's workforce.

Here the survey requires information on the type of employment terms of the company's
Ghana ian workforce. For example, if the company has 100 employees and 10 of them are
working full time with a temporary status and 3 of them are foreign and 7 Ghanaian that

145

means that 30% of the full time with a temporary status positions are held by foreign an d
70% of the full time and temporary status positions are held by Ghanaian. Therefore, for
this situation you choose for the first row "full time and temporary status/Ghanaian" the
5th box. Mark only one oval per row.
less Between Between Between Between  Over
0% than 11% and 31% and 51% and 71% and 91% 100%
10%  30% 50% 70% 90%
Full Time and
Temporary
Status/Ghanaian
Part Time and
Temporary
Status/Ghanaian
Full Time and
Permanent
Status/Gh anaian
Part Time and
Permanent
Status/Ghanaian
12. Company employees job position classification.
Here the survey requires information concerning the different job positions of the company
and the proportions of these positions filled by Ghanaian. For example, if the company has
100 employees an d 10 of them are in management positions and 3 of them are foreign
and 7 Ghanaian that means that 30% of management positions are held by foreign and
70% of management positions are held by Ghanaian. Therefore, for this situation you
choose for the first r  ow "management positions/Ghanaian” the 5th box. Mark only one
oval per row.
Less Between Between Between Between Over
0% than 11% and 31% and 51% and 71% and 91% 100%
0
10% 30% 50% 70% 90%
Management
Positions/Ghanaian
Technical
positions/Ghanaian
Other skilled
positions/Ghanaian
Unskilled

positions/Ghanaian
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13. In your view and on a scale of 1 T 5 with 5 being the most effe ctive, how
effective has the Local Content regulation been in support of the oil and
gas Ghanaian supply chain development?

From 1 to 5 please choose based on how effective Local Content regulation has been in
supporting the oil and gas Ghanaian supply cha in development. 1 signifies not effective at
all, 2 and 3 signify little or some effect, 4 and 5 signify significant and very significant effect,
respectively. Mark only one oval.

1 2345

Not effective Very effective

14. Which are the main barriers the company encountered/still encoun ters in

servicing the oil and gas sector in Ghana?
Here the survey tries to identify the main barriers a company in Ghana encounters in the
effort to enter the oil and gas industry. Please choose all the barriers the company faces
from bellow (you can choo  se more than one option) and click on the other option if you
want to add any other challenge the company encounters and we haven't included in the
list. Check all that apply.

Access to finance

Skills shortages

Standards and certifications demanded by the sector

Lack of information access

Other:

15. On ascale of 1 T 5 with 5 being the most positive, how have the
investments in the Oil and gas sector influenced the training/education
programs that the company has organised or participated in?
From 1to 5 ple ase choose based on the level of influence the three developments (Jubilee,
TEN, Sankofa) had in introducing new training/education programs. 1 signifies no influence
at all, 2 and 3 signify little or some influence, 4 and 5 signify significant and very si gnificant
influence, respectively. Mark only one oval.

1 23 45

Not in fluenced Very positively influenced

16. On ascale of 1 7 5 with 5 being the most positive, how has the introduction
of the Local Content regulation influenced the training/education programs
that the company has organised or p articipated in?

From 1 to 5 please choose based on the level of influence the Local Content regulation had
in introducing new training/education programs. 1 signifies no influence at all, 2 and 3

signify little or some influence, 4 and 5 signify significan t and very significant influence,
respectively. Mark only one oval.
1 2 3 4 5

Not influenced Very positively influenced
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17. List the training or education programs your company has organised or
participated in (if any).
You can separate different items in the answer using comma separator —iteml, ite m2, etc.
For example, some of the educational programs your company could have organised or
participated in are SCD program, Invest in Africa etc.

18. On ascale of 1 T 5 with 5 being the most positive, would you say that
Jubilee, TEN and Sankofa development s have been instrumental for your
company to invest in new equipment and/or technology?

From 1 to 5 please choose based on the level of influence the three developments (Jubilee,

TEN, Sankofa) had in introducing new equipment/technologies in the company. 1 signifies
no influence at all, 2 and 3 signify little or some influence, 4 and 5 signify significant and

very significant influence, respectively. Mark only one oval.

1 2 3 4 5

Not at all instrumental Yes, very instrumental

19. What percentage of the investments made by the company in new
equipmentand  /or technology can be attributed to the developments in the
oil and gas sector

Here the survey requires information in order to assess what portion of the investment

made in new equipment and/or technology can be attributed to the developments (Jubilee,

TEN, Sankofa) in the oil and gas sector. For example, if the company invested in 2009 the

amount of $100,000 in total but $20,000 for new equipment and/or technology in order to

service the oil and gas sector, then tick for the year 2009 the third box "betw een 11% and
30%" representing the answer 20% of the investment in 2009 can be attributed to the
developments (Jubilee, TEN, Sankofa) in the oil and gas sector.

Mark only one oval per row.
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Less Between Between Between Between Over
0% than 11% and 31% and 51% and 71% and 91% 100%

10% 30% 50% 70% 90%

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

20. Please add any additional comments you may have regarding the effect
that the Local Content regulation and the investments in Jubilee, TEN,
Sankofa had in the Ghanaian economy in terms of local economic growth
and job creation.

Thank you for your participation and support in this important IFC study!

Survey Responses Statistics
Valid companies: *

1. Registered companies listed with Ghana National Petroleum Corporation: 171
2. Withthe Ghana Supply Chain Devel opment Programme :112
3. Withthe National Petroleum Authority: 90

The total potentially valid population was 373 , representing 59 percent of the total listed number

of companies . (The initial number of registered companies was 631 , but 258 did not have a
working email domain anymore . and a small fraction of them did not operate in the oil and gas
sector). From this pool of companies (373), we can conservatively assume that half actually
actively operate (given what we were told by the PC and the different chambers) , making the
final valid population at 186.

We received in total 29 responses , leading us to a conservatively estimated 15.5 percent random
responses.
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APPENDIX L:LOCALLY PROVIDED G = OODS AND SERVICES TO THE
UPSTREAM OIL AND GAS SECTOR

Table J.1: Typesof Local Supplier Activi ties and Main Services , 2016

Civil engineering Real estate development and civil works; general and Upstream, indirect
and construction, industrial, offshore and onshore welding and (to oilfield service
metal fabrication fabrication; aluminum glass works; wiring services; providers)
and welding piping works; rust control and protection; steel

renewal/refurbishing of ships; structural and plate

works; plant maintenance; architecture and civil

engineering; furniture and fixtures; steel structu  res;
installation, assembling and dismantling; training;
modular buildings; plant and equipment hiring;
experienced labor hiring

Chemical Corrosion protection; equipme nt installation; repair and Upstream, indirect
engineering  and maintenance; vessel services; waste management
industrial chemicals

Electrical Air -conditioning system services; equipment Upstream, direct
engineering installation; repairs ~ and maintenance and indirect
Mechanical Imports and sales; services and deliveries; vehicle Upstream, direct
engineering and rental services; truck services; metal fabrication and indirect
automobile services; welding services
Transport and Fleet management; personnel recruitment; meet and Upstream, direct
logistics greet; ¢ ustoms clearance; freight forwarding; ship and indirect
brokerage; general port agency; cargo handling;
storage and warehousing; ground transport and

haulage; vessel hiring  and chartering; logistics
management; safe bond car terminal

Lift ing, equipment Personal protective equipment ( PPE) provision; supply, Upstream, direct
hire, and supplies installation and maintenance of oilfield equipment and and indirect
spare parts; provision of computer accessories and

consumables; installation of communication equipment;
labor s upply; accommodation  and office rental services;
protocol and other logistical services (pipe yard,
warehousing and bulk storage); crane and equipment

hire
Fire equipment Supp ression systems; fire alarm systems; fire detection Upstream, direct
installations and and control equipment; office uniforms; pest and rodent and indirect
PPE provisions, control services; recruitment services; offshore
office uniforms catering; diving services; crew manning; supply of

cleaning products; ICT equipment; uniforms, safe ty,

PPE, hardware (tools, paints, nails, small parts);
equipment and supplies (electrical, piping, pumps,
valves, fittings, insulation, vessel, instruments)
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Catering and

hospitality

Cleaning and

janitorial services

Graphics

and design

Waste management

Woodcraft

Research, security
IT, and inspections

Onshore and offshore hospitality services; catering
facilities design; staff recruitment; training; catering
and related services

Gardening and landscaping; janitorial services; waste
management

Graphic des ign and print; corporate souvenirs; car

branding; crystal awards/plaques; safety/PPE signs;

outdoor advertising; laser cutting and engraving;t -shirt
printing; secretarial services; general printing;

embroidery, sewing, textiles

Qil spill response; oil waste management; soil
remediation; incineration; waste treatment services

Furniture manufacturing; laser engraving; gifts and
souvenirs

Security and protection services; sale and rental of
office equipment and accessories; equipment

installation, repair ~ and maintenance; ICT servicing and
maintenance; courier services
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Upstream, indirect

Upstream, indirect

Upstream, direct
and indire ct

Upstream, direct
and indirect

Upstream, direct
and indirect

Upstream, indirect
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APPENDIX M:JOB-TRAINING AND SME CAPACITY -BUILDING
INITIATIVES

Initiatives Focused on Job  -Related Training

Jubilee Technical Training Centre (JTTC)

The center was established in collaboration with Takoradi Polytechnic . I'tis a public -private
initiative by the Jubilee P artners (Tullow Oil, Anadarko Petroleum Corporation , and others)  with
a target to build the capacity in skills required by the oil and gas sector. It offers a National

Vocational Qualification level 2 certification in processing, instrumentation, electrica | and
mechanical engineering, as well as National Examination Board in Occupational Safety and

Health (NEBOSH) Health, Safety , and Environment (HSE) certification.

Ghana Upstream Sector Internship Program (GUSIP)

GUSIP is a Petroleum Commission (PC) initiative that aims to equip Ghanaian graduates and
young professionals with the skills required by the upstream oil and gas sector. GUSIP train S
young graduates directly in the oil and gas working environment. After series of screening

exercises the PC short -listed 150 graduates  for the training ; 43 of them have already started
their training in  international oil companies ( IOCs) and service providers.

Ghana Upstream Sector Technical, Vocational and Apprenticeship Program (GUSTVAP)

Oil and

GUSTVAP is another PC ini tiative that aims to assist selected technical and vocational institutes
in areas such as certifications and accreditation, equip the institution's workshops , and build
instructor s 'capacity.

Gas Safety Training Centre in the Regional Maritime Uni versity (RMU)

The Oiland Gas Safety Training Centre  was established in the RMU in collaboration with Sibrima
Maritime Training Centre , which has years of maritime training experience in the industry. The
Oiland Gas Safety Training Centre offers mandatory safety qualifications forthe  offshore oil and
gas industry:  the Basic Offshore Safety Induction and Emergency Training (BOSIET) and
Tropical -BOSIET.

Tullow Group Scholarship Scheme (TGSS)

TGSS aims at  “bridging the skills gaps in the oil and gas sector " in Ghana (Tullow Qil 2015) . The
scholarship targets students willing to undertake postgraduate degrees related to the oil and
gas sector in leading universities in the U nited Kingdom , Ireland and France. It also provide s

scholarships for domestic universi ties and support s the domestic education system.

Ghana National Petroleum Corporation (GNPC) Scholarship

The GNPC is offering limited scholarships, through the GNPC Foundation, to Ghanaian students

for degree courses (undergraduate, masters , and doctoral engineering in oil- and gas -related
areas) at public tertiary institutions in Ghana : universities, technical universities, and
polytechnics.

Sponsors for Educational Opportunity (SEO) Africa , partnership with Kosmos Energy

SEO selects university students f orm African countries and offers them on -the -ground training
in the oil and gas industry. Kosmos has been partnered with SEO since 2014 and has introduced
a total of 12 interns.
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Initiatives Focused on SME Capacity Building

Several public and private initi atives and institutions have been set up for the support of small
and medium enterprises and the promotion of entrepreneurship in Ghana, some of which are
speci fically relevant to companies wishing to be involved

IOCs o perating in Ghana support these as well as implement their own programs to enable and
facilitate local SMEs ' participat ion inthe sector. Beyond the typical corporate social responsibility
reporting, these programs contribute to the develop ment of local co ntractors and suppliers that
deliver services to them, thus enabling I0Cs to fulfil their local content obligations.

Major initiatives and organizations for the development of SMEs include the Association of Ghana

Industries (AGI), the Enterprise Developm ent Center (  EDC), Invest in Africa (Il1A), the National
Board for Small -Scale Industries, and the Supply Chain Development Program ( SCD), among
others.

The EDC and SCD deserve more attention, because they often serve as the main entry point
into the oiland  gas industry for inexperienced SME s:

1 AsofJuly 2014 |, six businesses that had completed the EDC training and been
awarded contracts by IOCs and service companies. 1 Some of these had experience
wor king with Ghana’'s shipping and iemtendiohagye iamdustry; suc
comparative advantage to new entrants (Ablo 2015)
1  The SCD program has engaged with 250 companies to date. Currently, 100 companies
are actively engaged and receive training every month. Seventy -two contracts ($18.5
million) were awarde d to these companies during 2014 -17.

Association of Ghana Industries (AGI) 2

The AGI is a voluntary business association of over 1 ,200 businesses, established in 1957.
Members come from small, medium , and large -scale manufacturing and services industries in

agro - processing, agri -business, pharmaceuticals, electronics and electrical,
telecommunications, information technology, utilities, services industries, transport,
construction, textiles, garments and leather, banking , and advertising. It raises awareness about
private sector constraints through advocacy, capacity building , and knowledge -sharing
initiatives.

Enterprise Development Centre (EDC)
The EDC is a joint initiative of the Ministry of Energy, the Ministry of Trade and Industry and the

Jubilee partne rs, established in Takoradi in 2013. It was established with a US$5 million budget
to provid e support to Ghanaian  SMEs so they can position themselves to take advantage of
opportunities in the oil and gas sector, promote collaboration among SMEs , and arran ge third

party support for SMEs where necessary. Among the services provided were business training,
advisory services , and access to markets and information. It also acted as a focal point for
coordination between SMEs and oil and gas companies, their con tractors , and subcontractors .3

As of July 2014, six businesses that had completed the EDC training had been awarded contracts

by I0Cs and service companies. As noted, s ome of these had experience from working with
Ghana’s shipping and mining industry

The EDC facility was to be operated for five years by the Jubilee Partners. The operation of EDC
was suspended at the time of writing, but, according to GNPC, it will be transferred shortly to

the PC.4

Invest in Africa (I1A)  °

The lIA is a not -for -profit orga nization working across African economies, established in 2012
by Tullow Oil. Its global partners include Lonrho, EY (Ernst & Young), and Ecobank. It works in
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partnership with private and public -sector companies to identify and address challenges of doing

business in Africa. This is delivered through creating sustainable cross -sector partnerships,

empowering local enterprise, supporting private -sector -led growth , and promoting the

simplification of doing business in Africa. The organization has partnered wi th 84 businesses

involved in the oil and gas sector in Ghana. Among specific actions are the following : llA rana

two -year capacity -building program for SMEs, relating to long -term business planning and

training on management techniques. IIA host ed a key t ool for the business community, the

African Partner Pool . This is an electronic platform where
local suppliers. This cross  -sector business community also serves the oil and gas sector.

National Board for Small Scale Indu stries, Government of Ghana 8

The board works toward the creation of an enabling environment for the small -scale enterprise
development and develop  ment of an enterprise culture in Ghana . It facilitat es access to credit
and business development services and promot es micro and small enterprise sector

associations.

Supply Chain Development Program (SCD)

SCD was established in Takoradi in 2013, funded by USAID , and operated by PYXERA Global,
which works with local SMEs to build their capacity and improv e their c ompetitiveness in the oil
and gas sector supply chain (PYXERA 2016; 2017) . Capacity building is delivered almost
exclusively through Ghanaian consultants and trainers —business services providers (BSPs)—
who have benefited from SCD training programs.

The SCD identifies technical areas of need via a gap analysis, which takes place at regular
intervals . It entails interviewing stakeholders in the oil and gas sector to identify issues and key

areas for capacity building and operational improvement in local suppl iers. A bespoke training
program is then developed based on the results of the gap analysis, which targets the following
areas:

1 HSE best practices and policy

1  Procurement best practices and skills development

1 Welding inspection and quality control

1 Quality management systems

1 Information technology

The SCD also organizes workshops and events to bring SMEs in contact with financial institutions

and provid e support to obtain industry -specific technical certifications. A key feature of the
programisitsfocuso n bui |l ding the capacity of BSPs as wel/l as SME
trainers” initiatives -teon ssstainabilitygof theepnogramhadter theo SCH

completes its activities.

Training was initially provided for free; two years later, a pay ment of 20 percent of the cost was
introduced as a fee for trainees to participate. This ensured that trainees were engaged and had
the sense of investing in new skills and knowledge.

Supply Chain Development Program Gap Analysis, 2017

The SCD’' s g apfor 20t7aproyides a snapshot of the training needs identified by
stakeholders in the industry. See table M.1.
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Table M.1: Current
Strategic and/or
Risk management
Health, safety and environment

Bid and proposal support

Market research

Costingand  pricing
Quality management
Networking skills and opportunities
Accessto finance

Sales, marketing, and
communications

Information o
opportunities

n procurement

Note:
respondent population.

Technical Areas of Need
business planning

and compliance

, SCD, 2017

83% Standards and certifications

78%  Procurement

75%  Leadership

75%  Operations management

68%  Financial planning and
management

68%  Technology and information
ma nagement systems

68%  Supply chain development

68%  Taxation

65%  Human resources

63% International accounting

63%  Other

60%
60%
55%
55%
53%

53%

48%
45%
40%
38%

5%

Percentages represent the number of respondents indicating a specific training need out of the total
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Other
In addition, there are other organizations that take part in capacity building , such as the Ghana
National Chamber of Commerce and the Sekondi -Takoradi Chamber of Commerce, which focus
on improving the business environment and building capacity for their members to participate
in global value chains.
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APPENDIX N: THE GEM -E3-G MODEL

This appendix discusses in detail how the GEM

-E3-

G model s fi

156

rms invest ment

Ghanaian energy system, infrastructure investment, and the Ghanaian debt profile. It also

discusses the sources for the

Stage 1: Model | i

ng

input -output table used.

the Fieldsbd

Constructi

The GEM-E3-G model s the firms’

on Phase

@ re(toimsla [b])rbasedoon anrendegsnious

component where entrepreneurs compare the rate of return on capital and of replacing capital

hh

and on an exogenous component (
1) R R

gas fields is then introduced exogenously in the investment function of the firms.

i 0 Q). The construction of the oil and

Qi OTQEHK D 0 Witk [1]
0 Urp e e 00 &

5 00r@I Y0 Y, Y Q0 frd te ToR p D0m

Where

“Q is the investment of firm iincountry rintime t

QTQE Ry is a scale calibration parameter

U 0 Wi} is the capit al stock of firm i incountry r intimet

0 Upp is rate of return on capital of firm i incountry rintime t

0 "OUggis the unit cost of investment of firm i incountry rintime t

YO "Y{ % the real interest rate in coun try rintime t

'Q'Q @rais the depreciation rate of firm i incountry r intime t

ap'Q¢ s the speed of adjustment of capital stock of firm i

i O iQiis the exogenously specified investment of firm i incountry rintime t

Once the firms make the decision to invest, the model quantifies the demand for capital products

(that is,
N.1). This investment matrix is based on the gross fixed capita

the demand to sectors engaged in the construction) using an investment matrix (

tables, and it is updated where necessary with information from external sources.

table

| formation as available in the 10

Table N.1: Investment Matrix & Sectoral Contribution to Investment Demand of the Oil and Gas Sector
Contribution to total investment
demand

Other equipment goods 80%
Road : Passenger 10%
transport

Construction 5%
Market services 5%

Stage 2: Modelling the Energy System of Ghana

The model estimates the effects of changes in power generation (
power grid (figure N.2), and the use of natural gas in the industry. The
transformation of the energy system.

figure N.1)

, efficiency of the
figures present the

deci

«
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Figure N.1:  Projected Use of Power Generation Technologies (TWh)

Power generation by technology (in TWh)
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Note: TWh = Terawatt hours .

Figure N.2: Electricity Access of households and Transmission and Distribution Losses in Ghana (%)
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Note: Solid lines represent the Reference Scenario, dotted lines represent the Full Scenario (period 2015 —30). T&D

= transmission and distribution.
Stage 3: Modelling infrastructure

Infrastructure in  the GEM - E3-G model is considered as an expenditure that increases the stock

of infrastructure and is positively linked with productivity improvements. The decision to invest

in infrastructure is set exogenously, and it is assumed to be taken by the governm ent as either
budget neutral (  that is, with  consumption reduction or tax increase to finance the investment)

or financed by increasing or decreasing the public deficit or surplus. The motion equations
(formulas [2], [3], [4]) for the different types of inf rastructure are the following:
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00 Oy 00 Oy t p QA ‘00 "ay
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Where

| = type of infrastructure (roads, telecommunication, railway )

t = time

00 qn( is t he available stock of infrastructure i at period t

"Yo £@HGs t he available stock of human capital stock at period t

Y80 ‘A0 is t he available  stock of electricity grid network stock at period t

‘00 "9 ist he expenditure (  flow) on infrastructure type i at period t

"O0 € U '@ he expenditure ( flow) on human capital at period t

"Oa ¢ U B bhe expenditure ( flow) on power grid  at period t

‘QQry, is t he depreciation of infrastructure type i at period t

‘Q'QAN"0dis t he depreciation of human capital stock

‘Q'QANRO Uis t he depreciation of power grid type i at period t

Infrastructure is linked to productivity through an exponential function that captures the
infrastructure decreasing returns to scale ( productivity increases for each doubling of capacity).
Productivities ( thatis, totalfactor -tfp ;labor - tgl ;energ y - tge ) are composed of an exogenous
part and an endogenous part ( formulas  [5], [1,[7].[8] .[9] ,[10] ) which depends on the
infrastructure expenditures:

offyx offx Badptofy 5]

o . 00 OYTY F
oy oy tgreny [6]

oM@ oM o] 7]

Yo RGP

o 0® i mps el

0w o0 O]

[l

- S0 Yo 06OPp

° ° Yo BGH 1ol
Where
& ) i is the mapping/associ ation between upgrade of infrastructure of type i and economic
activity j
0 iy is t he total factor productivity of activity j intime t
0 @ is labor productivity of activity j intime t

0 @, is e nergy productivity of activity jintime t



Final Report 159

Qd ¢ Qo OO Qd dO Uare the elasticities that show by how much the productivity will increase

for each doubling of the capital stock. These are derived from the respective literature ( table

N.2). Adetaileda nal ysis on the needs on infrastructure for Ghana
Infrastructure: A Cont(WorldBanka RPOL®er specti ve”

Table N.2: Ghana Physical and Human Infrastructure Elasticities , 2015

Type of Initial Construction Elasticity Share in Share in 0&G

investment stock cost($ per (1.2345) public O&G revenues with

km) revenues education

Ralil lines (total

route km) 947 1,450,000 2% 13.0% 3.1%

Road network

(total route  km) | 67,450 850,000 3% 36.2% 8.7%

Communication

(000 I nternet 17.2% 4.1%

access) 9,653 1,000 6% ’ ’

Power grid

(transmission 33.6% 8.1%

grid in km) 5,900 187,500 3%

Education (in

US$ million) 20211 21% n.a. 75.9%
Source: For transport infrastructure , see Transport Indicators Database 2000 —2009, Republic of Ghana, Ministry
of Roads and Highways ; for Internet access , see Internet World Stats, database,
http://www.internetworldstats.com/stats1.htm ; forpowergrid ,see El ectricity Compaboythef Ghana,
PowerSect or i n R&th/éawna.ecgonline.info/index.php/about -the -power -sector -in-ghana.html ; for
education ,see WorldBank data,“ Expendi t ur e on EofiTotal&overoment Bxpenditure (%),
https://data.worldbank.org/indicator/SE.XPD.TOTL.GB.ZS?locati ons=GH&name_desc=false.

12 Rows one and two, Moreno and Lopez -Bazo 2007 ; Jiwattanakulpaisarn , Noland, and Graham 2011 ; Yu et al.
2013 ; Na, Han, and Yoon 2013 ; and Deng 2013 .

34 Rows three and four, a  djusted from Estache and Garsous 2012
5 Row five, Odior 2011 .

The decision to upgrade infrastructure ‘00 "ON0G ¢ 0,706 ¢ 0)Giset exogenously. Demand for
infrastructure is  serviced by different economic branches depending on the type of infrastructure
required. Human capital is provided thro ugh the services branch (education) , Whereas rail and

roads are provided by the construction branch.

Variant 3: Ghanaian Debt

The most recent International Monetary Fund forecast ( IMF 2017) foresalkdebtt hat “
indicators [of Ghana ] are expected toimpr ove and stabilize, the public debt would decline below
the benchmark of 56 percent only by 2022 I ne carrent study it is assumed that the

government of Ghana  can render its debt sustainable until the end of the study period in the
Reference Scenario, without the aid of oil and gas revenues. Debt sustainability means that the
government income is sufficient to service its debt; hence, the government borrows at
comparatively low interest rates.

In the Reference Scenario , government revenues do not include oil and gas revenues , and the
government is assumed to keep on implementing its current fiscal consolidation program
(rationalizing expenditures and increasing revenues).

The model splits the debt in to short -term (42 percent of total debt) and long  -term ( 58 percent
of total debt). Short  -term debt is refinanced every year, and long -term debt every 10 years. In
2017, the proportion of the service of the government debt to the government revenues was 40

percent . The Reference Scenario projects this proportion to be reduced to 20  percent in 2030.


http://www.internetworldstats.com/stats1.htm
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The model assumes that a debt reduction to below 50 percent of gross domestic product( GDP)
has no impact on the borrower interest -rate level; hence, further debt reduction (below the
threshold of 50  percent of GDP) has a small effect in the domestic economy.

The Social Accounting Matrix (SAM)

The input -output (10) table of 2015 was provided by the Statistical Office  of Ghana. It was used
toupdate the Global Analysis Trade Project  database. Because in 2015the oiland gas industries
have not yet grown to their full potential, the GEM -E3-G model was subjected to a dynamic
calibration (Capros et al . 2013, 113). This calibration projects the 10 structure by considering
known economic structural changes and by disaggregatin g the relatively small 2015 oil and gas
sector. More specifically, the oil and gas production structure was made similar to  typical

industry with the best technology available. Sales of the crude oil were directed to exports (with
some crude oil processed in the local refinery), and the sales of gas are directed to power
generation.
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