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Abstract
This paper contains the results of a case study aiming at assessing the extent to which the publicprivate Sasol Natural Gas Project between South Africa and Mozambique contributes to fostering
regional cooperation and integration and to identifying operational challenges that are specific for
multinational operations. The core objective of the project is to develop the previously untapped
natural gas resources available in Mozambique in order to supply and convert Sasol’s coal-burning
petrochemical plants to natural gas. This objective fits both governments’ goals to develop gas
market for Mozambican and to diversify the energy supply mix for South African market. Also, the
project serves broader development objectives of strengthening the bilateral economic ties between Mozambique and South Africa; thus, contributing to regional cooperation and integration.
The paper draws on project documentation including project completion report and supervision
reports carried out by donors, as well as on results of a field mission in South Africa and Mozambique between 26 November and 9 December 2011.
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1. Introduction
The case study aims to assess the extent to which the Sasol Natural Gas Project (hereafter the project) is relevant
and effective in fostering the cooperation and integration of the economies of Mozambique and South Africa. It
looks at the sustainability of the benefits of the project and it assesses if these are equitably shared. The study
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also assesses the project efficiency. It seeks to understand the factors of the success and the lessons that can be
learnt from this experience. The study draws on a review of project documents including the appraisal reports,
supervision mission reports and the project completion report, as well as other documents available including
reports by different donors. It is also based on the results of a field mission undertaken in the Republic of South
Africa and in Mozambique between 26 November and 9 December 2011.
The mission team carried out individual interviews with the senior management of the project sponsor, Sasol
Ltd., and other stakeholders including senior officials of the Development Bank of Southern Africa, one South
African and two Mozambican governmental agencies operating in the field of petroleum and gas, and the senior
staff of the Extractive Industries Transparency Initiative in Mozambique. Interviews were backed by a checklist
of evaluation questions (Appendix 3).
The mission team visited the project site in Temane, Mozambique, and three social projects for local communities in the province of Inhassoro in Mozambique: a school, a clinic and a borehole. It carried out a discussion
with the employees to gather their opinions on the effects of these projects on local communities. For reasons of
confidentiality, some information could not be accessed including those concerning profits of the private shareholders.
The paper describes the project’s context including its regional cooperation and integration dimension, its objectives, institutional arrangements, cost and management. It then assesses the project’s performance against the
evaluation criteria of relevance, quality at entry, effectiveness, efficiency and sustainability. Finally, it concludes
and draws the main lessons.

2. Regional and Country Context of the Energy Sector
While Mozambique has vast energy resources—hydropower, gas and coal—which have considerable potential
for domestic energy-intensive industry and export, only about 15% of households have a power connection. This
is in part a consequence of the difficulty in exploiting its natural resources, especially, the high cost of generation and distribution [1]. More specifically, Mozambique faces four critical challenges:
- Lack of human resource capacity at senior managerial level in the oil and gas extractive industry.
- Lack of an energy market due to very limited domestic demand.
- Absence of private investors on the supply side.
- Thin financial markets with difficult access to credit.
For South Africa, much of the manufacturing sector is still linked to mining activities, mineral extraction and
metal production, which are energy-intensive and rely on the availability of comparatively cheap electricity
generation from coal [2]. Today, South Africa faces the challenge of the non-sustainability of using coal for
power generation in the long term, and the need to rethink its energy supply mix by shifting to more diversified
sources and cleaner forms of energy [3].
Both countries have developed significant initiatives to reform and regulate their energy sectors. Mozambique
has put in place a modern legislative framework for the power sector. The Energy Policy (1998) and the Energy
Sector Strategy (2000) encourage more efficient management of energy resources. Today, the country’s upstream oil industry is controlled by the parastatal agency Empresa Nacional de Hidrocarbonetos de Moçambique
(ENH), which has exclusive rights to explore and develop oil and gas in Mozambique, and is permitted to exercise these rights in association with foreign investors [4].
Mozambique has adhered to the Extractive Industries Transparency Initiative (ITIE) launched in October
2008. The ITIE is a voluntary multi-stakeholder initiative that sets global standards for companies to publish
what they pay and for governments to disclose what they receive from extractive industries, thus promoting
greater transparency and accountability (see www.itie-mozambique.org). This also reflects the country’s efforts
to improve governance in the extractive sector. While the legislative framework is considered largely in place, the
implementation and enforcement of the policy to achieve the expected development goals appear to lag behind [5].
Box 1. Recent Initiatives in Mozambique
The most recent initiatives include: (a) the transformation of the national power utility into a state company; (b) the creation of the National
Petroleum Institute (Instituto Nacional de Petroleum, INP) as a regulator to address the role of the private sector in gas and oil exploitation;
and (c) the setting up of a national fund to promote rural energy through innovative activities, private sector involvement and enhanced
involvement of the local authorities.
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In 1998, the White Paper on Energy Policy advocated the South African Government’s commitment to develop a gas industry to ensure security of supply [6]. A legislative framework was further developed to catalyse
the establishment of a gas industry, which is underpinned by the Gas Act of 2001. From the Gas Act, and
through the National Energy Regulator Act of 2004, the National Energy Regulator of South Africa (NERSA)
was created. Regulations associated with the Gas Act were finally established in 2007.However, the development of the legislative framework has not yet been translated in corresponding evolutions in the gas industry [7]
[8].
Box 2. Reasons of Slow Uptake of Gas in South Africa

-

Relatively low cost and large infrastructure capacity of electricity in past decades.
The limited transmission and distribution infrastructure for piped-gas.
The relatively limited availability of gas, particularly at household level.

Source: http://www.nersa.org.za/

The piped-gas industry in South Africa is dominated by Sasol Ltd., which is the only gas distributor. Sasol is
an integrated energy and chemicals company predominantly based in South Africa, but with manufacturing and
marketing operations worldwide, using coal, oil and gas as feedstock in the production of liquid fuels, fuel
components and chemicals. In 2003, about 40% of South Africa’s demand for liquid fuel from coal, crude oil
and gas was supplied by Sasol [9]. The Sasol Group comprises the South African Energy cluster made up of
Sasol Mining, Sasol Gas, Sasol Oil and Sasol Synfuels, and the Sasol International Energy cluster comprising
Sasol Petroleum International and Sasol Synfuels International.
In the late 1990s, while the legislation for the regulation of the piped-gas industry was still under discussion,
Sasol entered into negotiations with the governments of South Africa and Mozambique to source natural gas
from Mozambique. As a result, a special regulatory dispensation was issued, making Sasol the only major supplier of gas in South Africa [10].

3. Project Objectives and Description
The core objective of the project is to develop the previously untapped natural gas resources available in Mozambique in order to supply Sasol’s petrochemical plants. The project consists of two distinct, but integrated
components:
- The upstream component: gas field development and gas production;
- The transmission component, comprising a gas pipeline from Mozambique to the Republic of South Africa.
The upstream component entailed developing the gas fields of Temane and Pande, in Mozambique’s Inhambane province, and the associated processing facilities (see the map in Appendix 1). A Central Processing Facility (CPF) has been constructed at Temane. The natural gas is gathered through a 177 km network and processed
at the CPF, before transportation to downstream customers (Figure 1). The CPF consists of gathering networks
linked to the wells, drying, compression and condensate removal facilities. The project is designed to recover
electricity and heat so that the facilities are self-sustaining, including a potential for electricity generation to
supply the local market. The upstream component includes associated infrastructures, such as roads, utilities,
workshops, accommodation units and offices. The project comprises different development phases and is currently under expansion.This entails installing additional equipment at the CPF to process increased gas volumes
and to manage pollution, including a new incinerator, landfill site and sewage treatment plant [11].
The transmission component consisted in developing an865km 26-inch diameter high-pressure steel pipeline
between the gas fields and Sasol’s petrochemical complex at Secunda, South Africa. The pipeline is buried one
metre below the ground surface and has a design capacity to deliver 120Million Giga Joules per year (MGJ/year)
of gas. The 525 km Mozambican section starts at the CPF and crosses the Mozambican-South African border
near the town of Ressano Garcia; the South African portion then continues to Secunda, where it feeds into
Sasol’s gas distribution network and plants [12].
The project includes Corporate Social Responsibility (CSR) investments, financed by a Social Development
Fund initially set at about US$ 6 million, and designed to provide development assistance to local communities.
The stated objective of the CSR investments is to promote human capital within the project catchment areas
[13].
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Figure 1. Central processing facility: process flow diagram. Source:
AfDB (2003), project appraisal report.

The project is integrated into a broader investment plan, which involves the conversion of Sasol’s petrochemical plants in Sasolburg and Secunda from using coal as a feedstock to natural gas—manufacturing component and the extension and adaptation of Sasol’s gas distribution network to end-users in South Africa—
downstream component. Also, thanks to increased gas availability, Sasol plans to develop a 700 MW gas-fired
plant in Secunda for electricity generation to supplement its power supply.
Sasol was responsible for the project construction and took 100% of the risks related to the investment. Sasol
commenced construction of the facilities in 2001 with its own funds, because it agreed with the Governments of
Mozambique and South Africa to fast track the project development. The objective to supply Sasol’s petrochemical plants fits within a more comprehensive framework of public goals in the energy sector, as well as
broader development impact objectives including regional integration, as illustrated in Table 1 [14].

4. Costs and Financing
At appraisal, the total cost of the project up to initial production in 2004 was estimated at about US$856.2 million including a sum of US$96.7 million of sunk costs incurred by Sasol prior to the signature of the Petroleum
Production Agreement (see below). This amount covers gas field development, the design and engineering of
the CPF, pipeline material, route engineering, construction and commissioning.
Project financing was structured through two unincorporated joint ventures–i.e. joint ventures where the parties do not form a corporation—Sasol Petroleum Temane (SPT) and Republic of Mozambique Pipeline Investment Company (ROMPCO) set up by Sasol to manage the upstream facility and the pipeline respectively. In the
upstream facility, Sasol Petroleum International owns 70% of SPT, while Companhia Mozambicana de Hidrocarbonetos (CMH), a subsidiary of the Mozambique national agency ENH, responsible for oil and gas exploration and development, owns 25%. The remaining 5% is owned by International Finance Corporation (IFC) [15].
Similarly, ROMPCO is a joint venture between Sasol, Companhia Mozambicana de Gasoduto (CMG)—another subsidiary of ENH, and iGas—a subsidiary of the Central Energy Fund of South Africa controlled by the
Minister of Minerals and Energy of South Africa. Sasol owns 50% of ROMPCO, while CMH and iGas share the
remainder with 25% each (Figure 2) [16].
Each entity was responsible to raise the funds for its share of investment. Both SPT and ROMPCO were financed through equity provided by Sasol and IFC and debt from external lenders. The Development Bank of
Southern Africa (DBSA) was the Lead Arranger appointed by Sasol on 23 February 2003 to underwrite a debt
facility of Rand 1.5 billion. In the selection of the potential funding partners, DBSA gave due consideration,
among others, to the Borrowers’ political risk mitigation strategy. Other lenders include the European Investment Bank (EIB) and the African Development Bank (AfDB, the Bank thereafter). Deutsche Investitions und
Entwicklungsgesellschaft (DEG), PROPARCO and Dutch government-backed Facility Emerging Markets
(FOM—Faciliteit Opkomende Markten) were also brought into funding to further reduce the political risk. The
Standard Bank of South Africa (STBSA) provided risk insurance policies and guarantees.
Total capital expenditure funded by external lenders amounted to US$ 505.7 million.Considering the actual
project cost of US$ 714.5 million, this corresponds to a 70.8:29.2 debt-to-equity ratio, as opposed to the 48.0:52.0
debt-to-equity ratio at appraisal. The change is due to the significant cost under-run by the pipeline project component, as well as gains from foreign exchange rates for loans denominated in Euro and converted into Rand.
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Table 1. Logical framework of the project.
Hierarchy of objectives

Expected results

Outputs (short-term)
- To develop the Pande and Temane gas fields
- To construct a CPF
- To construct 865 km of pipeline
Core objective
- To build development assistance facilities for local communities
To supply Sasol’s petrochemical plants with natural
Outcomes (medium-term)
gas from Mozambique
- To produce chemicals and synthetic fuels with natural gas as a feedstock
- To generate profits for shareholders
- To generate export revenues for Government of Mozambique
- To employ local manpower to operate and maintain the infrastructures
Sector goals
Impacts (long-term)
- To develop the Mozambican domestic natural - To increase natural gas consumption in Mozambique
gas market
- To increase private sector presence in the Mozambican gas sector
- To diversify the energy supply mix in South
- To shift to cleaner energy for production and consumption in RSA
Africa
Impacts (long-term);
Development Impact objective
- To promote new businesses and increase employment
- To promote new investments
- To promote FDI investments
- To foster regional integration
- To improve regional trade and strengthen economic ties between the two countries

Source: AfDB (2003) Project Appraisal Report and World Bank (2003) Project Appraisal Document.

Figure 2. Project ownership and implementation structure. ROMPCO was initially 100%
owned by Sasol gas and only subsequently have iGas and CMG exercised their options to
purchase up to an aggregate of 50% of the shares in ROMPCO. Source: World Bank (2003),
Project appraisal document.

Figure 3 shows the shares of senior debt financing by the lenders. Each shareholder has its own separate agreements with the lenders and can earn dividends according to its board’s dividend policy and subject to the lenders’
covenants [17].

5. Governance Arrangements
The choice of resorting to unincorporated joint ventures required to set up complex governance arrangements on
how the joint ventures would function, and to define ex ante roles, responsibilities, rights and duties of the parties. A series of contractual agreements on institutional, commercial and operational aspects were signed forming the project’s governance architecture (box 3).
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The key institutional agreements, including the Regulatory Agreement, the Petroleum Production Agreement
and the Pipeline Agreement, regulate the mutual obligations; and provide Sasol with dispensations and guarantees against market uncertainties. The commercial agreements, including the Gas Sales Agreement and the Gas
Transportation Agreement, regulate trade transactions, while the Joint Operating Agreement regulates the operation and maintenance of the project’s various components.
An aspect not touched upon by the agreements was the harmonization of the different legislations. Currently,
payments related to gas transportation are made in compliance with two different regulatory systems and principles, as the pipeline is partly in Mozambique and partly in South Africa. For example, the South African regulator has proposed a new tariff regime for gas transportation, distribution and marketing for the additional production volumes expected from on-going expansion works at the CPF. However, this regime is not the same as that
applied by the Mozambican regulator. This situation—according to Sasol staff—causes administrative and cost
burden of complying with two systems. Sasol is in discussions with Mozambican authorities to harmonize the
principles of gas pricing.
Given the characteristics of the piped-gas market dominated by Sasol, which holds strong bargaining power,
Sasol occupies a privileged position in the governance framework. Under these arrangements, Sasol became the
primary sponsor of the project, holding exclusivity from gas field development to end-user sales in South Africa
with protection from any potential competitor. Although, jointly owned with other shareholders, Sasol is one of
the sellers (through SPT), as well as the operator of the upstream fields and CPF (through ROMPCO). It is the
transporter and the operator of the pipeline (through Sasol Gas) and the buyer as well (again through Sasol Gas) [18].
Overall, these arrangements helped define a clear framework within which entities operate in accordance with
the law. Overall, this governance structure was adequate and solid, as confirmed by the fact that it is still in
place after eleven years and has never been revisited. This shows that unincorporated joint venture is a suitable
structure for transnational project finance.
Box 3. Contractual Agreements of the Joint Venture
The Regulatory Agreement was signed in September 2001 between Government of South Africa and Sasol to protect the company against
uncertainties, provided that Sasol ensures a minimum gas supply to South Africa. The agreement provides Sasol with dispensations and
guarantees. Sasol obtained exclusive use of the pipeline for ten years and benefits from the application of market prices to customers, together with an exclusive license for natural gas distribution in South Africa. Also, no renegotiation of the agreement or changes in gas tariffs
and expropriations will be undertaken in these ten years.
The Petroleum Production Agreement and the Pipeline Agreement, signed on 26 October 2000, defines the framework, rights and obligations of each party engaged in the project to enable gas exploration, production and distribution. Accordingly, Sasol holds a concession to
use gas resources in Temane and Pande, against a royalty of 5% of the shipped gas, to be paid either in cash or in kind to the Government of
Mozambique. The 5% royalty is calculated on an amount of gas up to 120 MGJ/year. In a subsequent phase, given the increased availability
of 27 MGJs/year, the parties agreed on an additional concession, to which a 6% royalty applies. In addition, the agreement foresees 8%
royalty on crude oil sales from condensate from the CPF in Temane.
The commercial agreements are the Gas Sales Agreement (GSA) and the Gas Transportation Agreement (GTA). The GSA regulates the
commercial relationship between the Seller (SPT) and the Buyer (Sasol Gas). The supply period is set at 25 years. The GSA secures a revenue stream for the Seller through a “take-or-pay” obligation of the Buyer. Similarly, the GTA secures a revenue stream for ROMPCO
through an appropriate “ship-or-pay” obligation of the Shipper (Sasol Gas). The GTA period is also set at 25 years. The transmission tariff
is calculated as a base tariff, increased quarterly by an agreed South African inflation index and is paid in Rand.
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6. Project Management

Three committees composed of representatives from each shareholder, were formed to streamline and enhance
project management and coordination. At the operational level, a Technical Committee was in charge of all the
technical aspects of the project and made resolutions that were ratified by the Operational Committee at the
management level, and the Managing Committee at the strategic level. Decision making was a bottom-up process because the issues to be discussed were usually of a technical engineering nature.
Project operations were carried out in compliance with the Sasol Business Development & Implementation
(BD&I) model, which defines the principles of optimal business generation and management. The model is a
systematic approach to the development and implementation of business opportunities. The methodology is
based on the traditional stage gate process associated with project life cycles, and includes a collection of best
practices and lessons learnt (box 4). By using the principles of the BD&I model, a suitable business opportunity,
identified in the idea generation stage, turns into a business development project as it becomes more focused
through the application of the model. During the execution phase, a system of monitoring and evaluation activities, and risk reviews is applied to ensure that the project meets the objectives and to optimize operations, maintenance, and products along the way [11].
The standardization of the project decision-making process and the adoption of the BD&I model proved to be
a positive factor that mitigated risks during implementation and operation.
Box 4. Business Development & Implementation (BD&I)
A stage–gate model process is a project management technique in which an initiative (e.g. new product development, process improvement,
business change, etc.) is divided into stages, followed by gates. At each gate, the continuation of the process is decided by a manager or a
steering committee on the basis of the information available at the time, including the business case, risk analysis, and availability of necessary resources.

7. Relevance
Given the increasing demand for fuel products in South Africa and the fact that the existing coal mine in Sasol
burg was exhausted, Sasol was looking for an alternative source of energy to increase its production. At the
same time, the Government of Mozambique was looking for a way to monetize its untapped natural gas resources, discovered in the 1960s, but not yet exploited due to their location in a remote area without basic infrastructures and lack of technical skills. Also, the long lasting political conflicts in the country did not allow the
exploitation of these resources. The project has benefited from the support of both governments of Mozambique
and the Republic of South Africa, who participated in the investment as shareholders and set up institutional and
commercial agreements to foster the project development [19].
The project responds to the Bank’s priority to promote regional integration by financing projects or programmes, which by their nature or scope concern several members. The project is also aligned with the Bank’s
country strategies for both Mozambique and South Africa. On the one hand, it is consistent with the central goal
for private sector interventions in Mozambique to promote accelerated and sustainable economic growth; on the
other hand, it is in line with the Country Strategy for South Africa of “Enhancing Private Sector Competitiveness, Partnership for Regional Integration and Development, as well as Knowledge Management” [20]-[22].

8. Quality at Entry
The project design and preparation process benefited from the following factors.
Good quality of information and data generation. The preparation of the project was carried out over a long
period during which all relevant information was collected and analysed. A preliminary appraisal of the gas
fields carried out by a Russian company in the 1990s was used as the basis for the acquisition and generation of
new data. Various project alternatives were considered and different business plans evaluated. Institutional and
economic partners were identified and addressed. The quantity and the quality of gas available in the reservoirs,
on which Sasol had to take an entrepreneurial risk, was the main unknown element.
Option analysis and selection of the best alternative. The project was the best alternative for Sasol, compared
to other options including opening a new coal mine near Secunda. The latter possibility was abandoned owing to
its likely negative environmental impact. The project was also the best alternative for the Government of Mozambique as compared to the option of developing the steel andiron industry in Matola near Maputo. This alter-
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native was considered not feasible, because it would have required the construction of a cross-border pipeline
for iron transportation crossing the Krueger National Park in South Africa, which was not desirable because of
environmental and cultural reasons. The adopted solution proved to be both financially and economically viable
for this capital intensive project, as shown by the performance indicators including the Financial Rate of Return
(FRR) and the Economic Rate of Return (ERR), calculated separately for the two components (Table 2).
Political commitment. Sasol entertained high level relationships with the two Governments of South Africa
and of Mozambique. The Government of South Africa was interested in supporting a South African company to
invest abroad in a strategic sector. The Government of Mozambique was interested in a partnership to exploit its
natural resources.
Strong sponsorship and financial underpinning. Sasol could count on strong sponsors and was able to mobilize all the funds necessary for the project’s various components, including the financing shares of the Mozambican shareholders (CMH and CMG).
Flexibility of infrastructure design. Although the pipeline was designed for a capacity of 120 MGJ/year, the
designed wall thickness enables the capacity to be doubled up to 240 MGJ/year, in case that market demand and
availability of reserves justify it. Also, the design allows other investors/projects to link to the pipeline, through
five take-off points in Mozambique (Figure 4).
Detailed risk assessment. At each stage of the design process, from project concept to detailed engineering
study, a risk review was carried out to re-adjust the design and identify risk mitigation measures, in compliance
with the methodology of Sasol BD&I’s model (see above).
Participation of local stakeholders. According to Sasol senior staff [23], the preparation period was used to
mobilize all stakeholders and inform them about the project, with a focus on the rural communities located
around the gas field and the pipeline sites. Stakeholders, in particular, were kept notified about the progress and
reports were made available to the public. In both Mozambique and South Africa, announcements were made on
the radio, in national and local press regarding access to reports and venues for public meetings. Notices were
posted along the pipeline route and messages got around by word of mouth.
Table 2. Summary of base case financial and economic evaluation results.
Institutions

FRR(%)

ERR(%)

SPT

13.6

17.1

ROMPCO

16.6

24.7

Social discount rate applied 11%. Source: AfDB (2003) Appraisal Report.

Temane

Macarretane
Magude
Ressano
Garcia

Figure 4. Temane-Secunda pipeline and take off points. Source:
www.enh.co.mz.
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9. Outputs: Gas Production and Corporate Social Responsibility Investments

Project effectiveness is satisfactory. The planned outputs of the project were met and surpassed. Outcomes and
impacts have materialized, although with some limitations. The project delivers higher capacity than expected.
Compared to the target of shipping 120 MGJ/year, the project is currently shipping about 150 MGJ/year. In June
2011, the cumulative sales volume of gas had reached 735.7 MGJ, while condensate shipments from the CPF in
Temane had reached some 3,579,652 barrels (Appendix 2). In the near future, up to 180 MGJ/year are expected
to be shipped, thanks to the current upstream expansion works.
Expenditure for Corporate Social Responsibility was almost twice larger than planned. Between 2001 and
2010, Sasol undertook investments in human capital for more than 150 projects implemented in three provinces,
accounting for US$11.5 million and impacting about 450,000 people, as compared to the US$6 million planned.
Main investments included clinics, schools, sink boreholes for drinking water and other facilities for local communities (Table 3). However, the mission team could not gather evidence about whether these projects responded to priorities identified in relevant national strategies [24].

10. Outcomes: Conversion of Sasol Production, Profit Generation and Employment
Sasol’s industrial objective was met, since the project has allowed the introduction of natural gas as complementary feedstock to coal for the production of synthetic fuels and chemicals, such as waxes, ammonia, solvents,
etc. About two thirds of gas from Mozambique is processed in Sasol’s gas-to-liquid facilities for both domestic
market and export. The remaining one third is delivered to about 550 individual and commercial customers in
South Africa.
Shareholders’ profit expectations were met despite some limitations related to the distribution of dividends.
The diversification of Sasol’s energy production mix has increased its financial performance since project completion in 2004 as indicated Table 4.
Expectations of the Government of Mozambique were met as the project has generated revenues in the form
of royalties and higher corporate taxes. Royalties in cash accrued by the government on gas and condensate
sales between 2004 and June 2011 amounted to US$24.15million with the following breakdown: US$15.07 million from gas sales and US$9.05 million from condensate sales. This is in addition to royalties for 14.3 MGJ of
gas supplied to ENH and Matola Gas Company (see below). Corporate taxes paid to the government since project inception amount to US$ 7.97 million.
Table 3. Corporate social responsibility investments 2000-2010.
Focus Area

Number of projects

% of total

Value (US$ million)

% of value

Water

56

36.4

1.4

12.2

Education

47

31.5

6.0

52.2

Health

19

12.3

2.0

17.4

Job creation

10

6.5

0.3

2.6

Agriculture

9

5.8

0.1

0.9

Others

13

8.4

1.7

14.8

Total

154

100

11.5

100

Source: Sasol Monitoring Data up to December 2010.

Table 4. Financial performance (ZAR million).
2004

2008

Cash flow

14.86

44.14

Turn over

60.2

130.0 (June)

Net profit

5.86

23.53

Source: Sasol, Project Completion Report.
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The project had a positive effect on local employment, although limited to the operation of the infrastructure.
The number of Mozambican workers at the CPF increased from 61 at the opening of the facility in 2004 to 92 in
August 2011, over a total of 210 employees. The objective is to reach in the next future, a level where up to 80%
of the work force are made up of Mozambicans, according to the so-called “localization plan”. In addition, new
jobs were created for the provision of some basic ancillary services, such as catering and security, which were
contracted to Mozambican firms. The evaluation team, however, noted that the project did not induce indirect
employment, i.e. the creation of news mall business (e.g. bars, restaurants, shops and transport services), to supply the workers of the CPF with goods and services.

11. Impacts: Sectoral Goals and Development Impacts
The goals of the governments concerning the energy sector were met, although with some limitations. In Mozambique, the project has contributed to initiate the development of a domestic gas market for industrial and
household consumption, which is, however, still very limited. Currently, piped-gas is only used by Matola Gas
Company, a private company holding a concession to supply vehicle fuels and electricity in the Matola industrial area, near Maputo, and by ENH to supply domestic users in the province of Inhassoro.
Box 6. Underdeveloped gas use in Mozambique
The total length of the natural gas distribution network in Inhassoro province, covering the districts of Govuro, Inhassoro and Vilanculos
and Bazaruto Archipelago is 350 km, of which 270 km is onshore and 80 km is offshore, built between 1992 and 2001.

These projects receive gas by using the pipeline’s take off points at the border in Ressano Garcia and in Temane. According to ENH estimates, only 5% of the natural gas produced in Mozambique is used for domestic
consumption, the remaining95%is exported to South Africa. Table 5 presents the actual data.
Through the increase in natural gas exports due to Sasol project, the two primary energy and mineral based
products, aluminium and natural gas, account for about two thirds of Mozambique’s total export revenue. This
leads to a high vulnerability to shocks, given the volatility of natural resources price. In this regard, the prospect
currently under discussion of developing a new electricity generation plant in Ressano Garcia is expected to
contribute to rebalancing the share of Mozambican consumption of gas.
In South Africa, the realisation of NERSA’s objective to foster the diversification of the energy supply mix on
the country market, shifting to alternative and cleaner energy sources, is still an on-going process. In fact, only
one third of imported natural gas is used for domestic consumption, where as the remaining two thirds are
transformed by Sasol into other products for exportation. Thus, the contribution of the project to the objective of
meeting the domestic demand of gas from industrial users is limited. According to NERSA estimates, piped-gas
provided by Sasol represents only 2% - 3% of the country’s overall energy requirements.
The broader development impacts of promoting new investments and strengthening the economic and bilateral
ties between the countries were partially met. The experience of Sasol gas project has played a catalytic role in
attracting other world-class companies to invest in Mozambique. In recent years, there have been large offshore
natural gas discoveries in Mozambique by Anadarko Petroleum Corporation, Canada, and Ente Nazionale Idrocarburi (ENI), Italy, with estimated development cost of over USD 30 billion. The two fields hold between
Table 5. Natural gas production & export in Mozambique.
Year

Production

Exported

Exported (%)

2005

1907

1840

96

2006

2199

2020

92

2007

2266

2042

90

2008

2468

2356

95

2009

2289

2199

96

2010 (June)

1222

1010

83

Total

12351

11467

93

Source: www.enh.co.mz.
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25 trillion and 45 trillion cubic feet of natural gas with potential for 25 million to 45 million tons of liquefied
natural gas (LNG) for the next twenty years. Negotiations between the government and the oil and gas companies are expected to start in 2013, and the plan is to start producing liquid natural gas in 2018. Both companies’
reserves warrant the establishment of liquefied gas plants in Mozambique. If these discoveries are developed, it
is expected to cover the energy needs of both Mozambique and South Africa inducing a significant economic
development effect in the region. Admittedly, the successful experience of Sasol has played a key role in creating confidence among multinational companies and in attracting Foreign Direct Investments in Mozambique.
As far as regional cooperation and integration is concerned, being a cross-border pipeline between Mozambique and South Africa, the project de facto links both economies in different ways. To operate and maintain the
CPF and the pipeline, people, goods and services have to move across the countries. According to data for the
2008 financial year, Sasol’s spending on goods produced in Mozambique represented about 45% of the total
outlays, and spending on locally supplied services accounted for 55% of the total. This excludes original equipment manufactured spares, which are sourced internationally.
The main factors determining the positive achievements of Sasol’s Natural Gas Project included:
- The long experience of Sasol in the sector, with in-depth knowledge of the business and of the market potential. This mitigated the risk associated with the high pre-investment required to develop upstream activities
for Brownfield gas.
- A robust management model (BD&I), based on risk reviews and the identification of mitigation measures at
each step of the project. This limited the risk associated to hasty decisions and underestimation of problems.
- An efficient human resources management, in which great consideration is given to staff and to safety. This
minimised the risks related to workers’ motivation and low productivity rates. The “loyalty” to Sasol is evidenced by the fact that once the newly recruited people have joined Sasol, they stay and embrace the values
of the company. Sasol applies a sort of ‘Loyalty and Value’ model explaining how loyalty determines high
productivity, solid profits, and steady expansion [25].
In the face of these positive points, the project contributes only marginally to the transformation of the industrial sector of Mozambique and to the development of new businesses and services along the project’s area.
Such economic “transformative capacity” and technological spill-over are still limited.
This limitation comes from the nature of the investment, characterized by capital intensity and a high technology bias production process, which does not translate per se into local development, unless a “diffusion
process” is adequately managed by governments [26]. With the management of an important domestic natural
asset such as gas in the hands of an international company, there is the risk for the Government of Mozambique
to be relegated to the simple role of “transmission belt for transnational capital, which means that the State acts
just as a facilitator to attract for foreign capital rather than promoting people-centred development [27].

12. Environmental Impact
The conversion from coal to natural gas at Sasol’s Synfuel plants is expected to contribute to improving air
quality in the industrial area, with decreases in air pollutant emissions such as sulphur dioxide, nitrogen oxide
and carbon dioxide. However, no quantitative evidence exists to measure this benefit. According to Sasol (2008),
using natural gas instead of coal as a feedstock for power generation, cuts CO2 emissions by more than half, but
again no evidence is available in this respect.
That said, the project is compliant with its social and environmental obligations and it is environmentally sustainable. These obligations are contained in a number of legal authorizations, management plans and documents,
such as the Regional Environmental and Social Assessment (RESA), the Environmental Management Plan
(EMP) and the Resettlement Planning and Implementation Programme (RPIP). Sasol Petroleum Temane (SPT)
was awarded ISO 14001 and 9001 certifications in November 2004 and has maintained them in subsequent annual surveillance audits. SPT was also awarded OHSAS 18001 certification in January 2006 and the available
audit and monitoring reports carried out on a yearly basis are generally satisfied about Sasol’s continuous commitment to the project’s environmental management and the efforts being made to continuously improve the environment and safety performance.

13. Efficiency
The implementation time schedule was adhered to and cost savings were recorded. Construction of the CPF and

197

A.-E. Gakusi et al.

the pipeline started in 2002 and was completed in February 2004 as planned. Both infrastructures were constructed as initially designed and within the forecasted time schedule. The first supply of natural gas through the
pipeline reached Sasol’s Secunda plants on 23 February 2004 and the project was declared commercially operational on 26 March 2004. The official commissioning took place in June 2004.
The project was implemented within budget, except for a cost over run in the upstream component of
US$48.3 million that was borne by Sasol. This was, however, more than counterbalanced by a cost under-run of
US$189.9 million in the pipeline component. The net effect was a cost saving of US$141.6 million. The actual
project cost of US$714.5 million was well below the US$856.2 million forecasted at appraisal. Table 6 summarizes the cost by project component at completion compared to the appraisal.
Given the time schedule adherence and the cost savings, the project shows an overall better-than-forecast financial and economic viability (Table 2 above). The unavailability of updated financial data prevents, however,
to recalculate the indicators.
The project efficiency is explained by a number of factors including:
- Favourable exchange rates.
- Good quality of the design, which obviated the occurrence of predictable adverse events during construction.
- Knowledge of the construction context, which helped implement activities efficiently. In particular, the flood
that occurred in 2003, just before work commenced, provided a lesson on how to deal with heavy rainfall and
to adapt the construction activities accordingly.
- Setting up of a liaison committee composed of different institutions, including Sasol, INP, NERSA and the
relevant ministries of both countries, to facilitate the implementation of the project by mitigating institutional
and legal constraints. This committee was active from construction up to commissioning.

14. Sustainability
Sasol Petroleum International is responsible for the operation and maintenance of the CPF, as well as for the
maintenance of the infrastructures developed through the CSR investments. Cumulative capital expenditure
from inception up to June 2011 for maintaining and expanding the upstream component amounted to US$ 714.7
million. Operation and maintenance of services not belonging to Sasol’s core business (such as security, camp
services, etc.) is provided by Mozambican suppliers. On the pipeline side, Sasol Gas is the entity responsible for
operation and maintenance. As was the case at the CPF, some services (e.g. pigging, helicopter checking, etc.)
were out sourced to South African and Mozambican contractors. No financial data was made available on the
maintenance and expansion of the pipeline.
At institutional level, the fiscal benefits that both countries obtain from the project provide a strong incentive
for the continued support to the project’s implementation and operation.
Since the beginning of the project, exploration and development activities have taken place systematically to
prospect for new sources. Five licences were obtained for the project over a 25-year basis, three of which are
off-shore. Given the prevailing problem of piracy, the Governments of Mozambique and of South Africa agreed
to work together in developing a common strategy to secure SADC waters in order to carry out economic activities, including gas and petroleum off-shore exploration. In parallel with the project execution, Sasol developed a
strategy to prospect for new sources of gas, as per the agreement with the Government of Mozambique for new
on-shore and off-shore explorations, as well as through drilling campaigns in the Temane and Pande fields
(Table 7). Exploration and development activities, if successful, will improve the profitability and thus the sustainability of the business [28].
Table 6. Project cost by component (million).
Appraisal (2001)

Actual (2004)

Difference

Component

US$

%

US$

%

US$

%

Upstream

307.2

35.8

355.50

49.8

+48.3

+14

Pipeline

549.0

64.2

359.04

50.2

−189.9

−14

Total

856.2

100.0

714.54

100.0

−141.6

-

Source: Sasol, Project Completion Report.
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Year

Activity

2002

Seismic campaign, including Temane, Pande and Inhassoro

2003/2004

Drilling campaign, including Temane production wells, and Inhassoro, Temane and Pande exploration wells

2005

Seismic campaign, including infill of the 2002 campaign plus areas north of the Save River

2006/2008

Drilling campaign and construction project, including development of the Pande field, appraisal of existing discoveries
and further exploration of the Exploration Block

2009

Production Sharing Area seismic acquisition campaign, covering areas in the south and north of the Exploration Block.

2010/2011

Drilling campaign, including two exploration wells located north of the Save River and south of Temane, respectively,
one horizontal appraisal well in Inhassoro, and a new produced water re-injection well at the CPF to replace T-22 field.

Sasol (2011) Annual integrated disclosure report.

According to the opinions gathered from Sasol managers, CSR investments, while formally aimed to promote
human capital, were also used “as a way of sustaining results in the long term by associating local communities
to the benefits of the project. This was done to pre-empt negative behaviours, such as vandalism and theft, and it
worked since we had only a few episodes in this sense”. The mission team, however, could not gather further
evidence from other stakeholders on this issue.

15. Conclusions
The Sasol Natural Gas Project is considered as a successful private public partnership. The project is fully integrated in a value chain that benefits stakeholders in both Mozambique and South Africa. The project is contributing to regional cooperation and integration dynamics between the economies of both countries. It has promoted institutional cooperation, involving governments whose objective is to set up regulatory framework
agreements in order to proceed with the project. Also, the central processing facility and pipeline operations require flows of people, goods, services that move across the border between the two countries.
The project is marginally contributing to the national-level goals in the energy sector. In Mozambique, the
project has contributed to initiating the development of a domestic gas market for industrial and household consumption even if this market is still very limited, absorbing only 5% of the total national production of gas. In
South Africa, the contribution of the project to meet the existing demand of natural gas from industrial users is
still marginal. In fact, there is a huge unmet demand that is not satisfied by Sasol’s supply.
The experience of the project has opened new frontiers to business opportunities in the gas sector, especially
at upstream level, where intensified on-shore and off-shore explorations and the new prospected FDIs are likely
to secure additional resources to sustain the gas business in the region in a long-term perspective. At the level of
gas manufacturing and distribution, the impact seems to be lower, although some evidence of stimulation of entrepreneurship does exist. The project, however, failed to induce economic spill-over through the development
of small businesses for provision of goods and services in the areas of influence of the project, and thus it has a
limited impact on local employment.
The project was a response to a business opportunity for Sasol but it also corresponded to a convergence of
objectives and priorities for both concerned governments: generating revenues from natural resources for the
Government of Mozambique and securing the provision of gas to South Africa. Other success factors were:
flexibility of the project design; Sasol’s long experience and knowledge of the sector; efficient project management, with efforts put in promoting safety and mitigation of environmental externalities. The main limitations
include:
- The nature of the project, which is highly capital intensive and thus does not guarantee spill-over per se,
unless specific measures are taken to set up the conditions for local development.
- The strong bargaining position of Sasol, which explains, for example, some issues as far as the distribution of
dividends to shareholders is concerned.
- The risk of dependence on external shocks, because almost all the produced gas is exported and domestic
demand is still very limited.
- The two legislations in place to regulate payments related to gas transportation, which cause administrative
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and cost burden to comply with two different systems.
In sectors with high profit potential such as energy, public-private partnerships are highly relevant. In the case
of Sasol, the unincorporated joint venture legal form is proved to be particularly adequate. To ensure fair distribution of benefits and to secure the convergence of objectives of the participating public and private stakeholders, public-private partnership requires balanced bargaining power of partners. The development of a crossborder infrastructure de facto generates cross-border movements of people, goods and services. To maximise regional integration effects, it is required to set up a legal framework facilitating institutional cooperation and
business process.
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Appendix 1. Map of the Site

Appendix 2. Production and Sales Volumes – 30 June 2011
Description
Natural Gas
Volumes
Gas produced (NM3)
Gas delivered to pipeline (GJ)
Gas delivered to MGC via pipeline (GJ)
Natural Gas Sold per GSA (GJ)
Commisioning gas (GJ)
Test gas (GJ)
Petrolum Production tax (royalties)
Royalities in Kind (GJ)
Royalities to ENH (GJ)
Royalities to Matola Gas Company (GJ)

FY04

FY05

FY06

FY07

FY08

FY09

FY10

FY11

Inception to
date Jun 11

342,436,737 1,880,011,895 2,301,166,883 2,419,321,313 2,602,517,998 2,622,126,514 2,758,610,667 3,207,988,747 18,134,180,754
12,074,829
77,295,622
95,384,768
99,089,721 108,494,970 109,515,479 105,030,267 128,832,858
735,718,514
178,214
1,139,511
1,272,285
1,595,944
2,737,968
2,996,370
3,069,081
12,989,373
7,233,241
77,117,408
94,245,257
97,817,436 106,899,026 106,777,511 102,033,897 125,763,777
717,887,553
2,634,000
2,634,000
2,207,588
2,207,588

-

331,324
153,110
178,214

1,275,534
136,023
1,139,511

1,406,994
134,709
1,272,285

1,771,748
175,804
1,595,944

2,939,528
201,560
2,737,968

3,228,609
232,239
2,996,370

3,355,356
286,275
3,069,081

14,309,093
1,319,720
12,989,373

303,088

2,306,624

2,302,608

2,334,199

2,394,046

1,607,563

1,519,502

2,299,393

15,067,024

Condensate
Volumes
Condensate Sold (Bbls)

-

321,328

642,088

613,207

716,126

653,204

248,553

385,146

3,579,652

Petroleum Production tax (Royalities)
Condensate Royalities Cash (USD$)

-

365,176

1,248,553

1,438,054

2,498,857

1,670,007

558,938

1,268,815

9,048,400

303,088
303,088

2,671,800
2,306,624

3,551,161
2,302,608

3,772,253
2,334,199

4,892,903
2,394,046

3,277,570
1,607,563

2,078,440
1,519,502

3,568,208
2,299,393

24,115,423
15,067,023

-

365,176

1,248,553

1,438,054

2,498,857

1,670,007

558,938

1,268,815

9,048,400

-6,447,048
977,549
-7,448,683
24,086

-381,752
318,101
-744,277
1,160
43,264

177,754
646,770
-582,171
1,160
111,995

-2,558,632
788,903
-3,584,780
1,140
236,105

1,576,348
4,557,267
-3,443,466
1,222
461,325

819,720
1,096,197
-877,004
4,040
596,487

-17,335
252,118
-808,205
3,280
535,472

-1,146,461
2,396,107
-4,277,739
3,053
732,118

-7,977,406
11,033,012
-21,766,325
15,055
2,740,852

0

-681,904

-557,735

-1,775,570

-330,530

-502,324

-1,612,207

-4,702,404

-4,702,404

Gas Royalities Cash (USD$)

Petroleum Production tax (Royalities) USD$
Gas Royalities Cash (USD$)
Condensate Royalities Cash (USD$)
SPT Taxes paid - USD$
Withholding taxes paid to GOM
IVA (VAT) claimed from GOM
Income taxes (IRPC) paid to GOM
IRPS paid to GOM
IVA outstanding from GOM
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Appendix 3. Research Check List

Evaluation criteria Research questions
Indicator
Source of verification
Relevance
- What were the national development
- Project appraisal reports
priorities addressed by the project?
- Project completion
- Were the project development priorities
reports
aligned with:
- The Bank’s Country
o The national strategies?
- Evolution of the countries’
Strategy Papers
o The donors’ strategies for the
macroeconomic outlook
countries?
- The Bank’s Regional
- Share of imported petroleum products in
Development Strategy
- Did the project also respond to a
Mozambique
for Southern Africa
regional integration need?
Quality at entry
- Existing energy supply and access to
- World Bank Country
modern energy
Assistance Strategies
- To what extent were the following
Relevance &
dimensions of project design and
quality at entry
- Domestic gas consumption forecasts
- National Energy
(needs and problem
preparation duly assessed?
Strategies
- Domestic demand for electricity
assessment)
o Governance structure
generation
- National Energy
o
Project alternatives
- Alternative choices to maximize the value regulatory frameworks
o Project financial and economic
of the Tamane/Pande natural gas
- SADC protocol (1999)
viability
resources
- Letter of Development
o Implementation arrangements/
- Estimate of the project costs and benefits
Program submitted to the
contractual agreements
at country level
World Bank in support of
- What were the main environmental or
the Energy Reform and
social effects, as defined in the ESIA?
Access Project
- On which aspects were the project
Preliminary Information
design and preparation weaker?
Memorandum
- Were the risks related to the project
complexity well assessed?
Output:
- Physical (Km of pipeline built, installed
capacity, etc.)
- MGJ of gas annually processed
Effectiveness
- Number of Social Development Fund
- Were the project objectives achieved as interventions implemented
planned: did the actual results match the- Number of additional small-scale gas
performance targets set out initially?
investments implemented
- In case the intended results could have - Number of resettled homesteads/graves
been achieved at a higher level of
exhumed/machambas compensated
quantity or quality, what project
- Number of ancillary small businesses and
dimensions could have been improved?
local contractors benefiting from the
- Project construction
- Is the project inspiring new forms of
project
progress reports
collaboration in the region?
Result:
Effectiveness
- Were the project’s environmental
- Increased revenues for Government of - Annual Supervision
Reports
(Achievement of
adverse impacts mitigated?
Mozambique in the form of taxes,
purpose) & Impact Impact
- Audited Financial
royalties and dividends
(wider development- To what extent has the project
Statements
- Cost savings in carbon imports from
impact, including
- Project completion
petroleum products in Mozambique
contributed to the socio-economic
Regional
reports prepared by
development of the countries?
- Increased turnover for Sasol Ltd. and its
Integration)
different donors
subsidiaries
(“business
success”)
- To what extent has the project
- Marco-economic
contributed to regional integration
- Strengthened ENH/CMH technical,
statistics
financial and organisational capacity
process?
o Has the project effectively
- N. of jobs created during construction and
supported the creation of a regional
operational phases
energy market?
Impact:
o Is it attracting new private and
- Promotion of private sector investments in
multinational investments?
the gas sector
o Has the project inspired legislative - Increased Foreign Direct Investments
and policy reforms in the field of
- Creation of opportunities for development
energy?
of domestic gas markets
- Reliability of access to modern energy
- Creation of a regional energy market
- Reforms/Harmonization of legislations
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Continued

-

Efficiency
(sound
management and
value for money)

-

Sustainability
(Likely
continuation of the
results achieved)
Bank
Performance

-

Which was the quality of the
day-to-day management of the project
(e.g. operational work planning and
implementation, management of the
budget, respect for deadlines,
coordination with local authorities,
institutions, beneficiaries, other donors,quality of information management andreporting, regular project monitoring).
Have there been factors which delayed
the project execution? Which was their nature (political, institutional,
technical, and managerial)? How were these obstacles tackled?
What was the estimated and actual
project FRR/ERR? Has the project
suffered cost overrun? If the actual
investment cost is higher than
excepted, is the economic net present
value still positive? Y Is the project still
financially viable?
Were the local counterparts properly
prepared for taking over, technically,
financially and managerially?
To what extent the original distribution
of the project benefits is still valid
nowadays?
Is the project financially sustainable? Are there enough funds to cover all
costs (including recurrent costs and
debt servicing)?
Do STP and ROMPCO have the
necessary technical knowledge to
maintain the technology installed?
Is there a long-term and shared strategy
in place for the management of the CPF
and of the pipeline?
What was the role of the Bank in the
different phases of project cycle? What
was the added value provided by the
Bank?
How significant is the financial
contribution of the Bank compared to
other donors and other funders?
Was the Bank playing a pivotal role in
establishing a political dialogue with
the government of the two concerned
countries?

Estimated vs. actual project costs
Average cost per MGJ processed
Unit tariff
Estimated and actual project timeline
Estimated and actual FRR/ ERR
Timely submission of reports
Number of donor coordination
committees
Number of different procedures the SPT
and ROMPCO had to comply with

Distribution of project benefits/costs
Energy tariffs against operational costs
and debt servicing
Key financial performance indicators
Number of agreements on energy policy
directed at regional harmonization

-

-

N. of supervision missions
Share of the Bank project financing
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-

Project construction
progress reports
Project completion reports
prepared by different
donors
Annual Supervision
Reports
Audited Financial
Statements
Statistics on energy tariff
and volumes supplied

National Energy Strategies
National Energy regulatory
frameworks
Petroleum Production
Agreement
Pipeline Agreement
Gas sales Agreement
Gas transportations
Agreement
External evaluations
prepared by other donors

Preliminary Information
Memorandum
Annual Supervision
Reports
Project completion reports

