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Abstract  

After the initial euphoria, the SIJORI Triangle - formed by Singapore, Johor (Malaysia) and Riau 
Islands (Indonesia) - seems to have been completely forgotten. The growth triangle concept was 
initiated to enhance foreign investment. This paper aims to explore whether firms in the oil and gas 
industry are really strategically making use of the different factor endowments accessible in close 
spatial proximity. Based on FDI data and expert interviews, Singaporean firms are taking strategic 
advantage of the different factor endowments, especially in storage and offshore equipment 
manufacturing. However, Johor and Riau Islands still focus on lower value-added activities. 
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1.   Introduction 

Over the last three decades, industrialization processes have closely linked the Singapore, Johor 

and the Riau Islands. Initiated by the Singaporean government at the end of the 1980s, the 

political encouragement of the so-called ‘SIJORI’ Growth Triangle (renamed in 1994 

Indonesia-Malaysia-Singapore Growth Triangle, short IMS-GT) was used to offshore 

Singapore’s land- and labour-intensive economic activities for attracting higher-value added 

activities such as high value manufacturing, trade and business services to the Malaysian and 

Indonesian border regions (Hutchinson 2015; Hutchinson und Chong 2016). Johor should serve 

as a base for intermediary level industry, while Riau Islands should be used as a region for low-

value and labour-intensive manufacturing (Grundy-Warr et al. 1999). Briefly summarized, 

Singapore was seen as a supplier of capital, Johor and Riau Islands as providers of land and 

labour (Sparke et al. 2004; Bunnell et al. 2012). 

Based on the promotion of complementary specialization and cooperation in national border 

territories (Grundy-Warr et al. 1999; Debrah et al. 2000; Bunnell et al. 2012), the ‘triangulation’ 

theoretically aimed to capitalize the territory’s comparative advantages such as geographic 

proximity, distinct factor endowments and good logistic connections (Hutchinson 2015; 

Hutchinson und Chong 2016). 

In fact, Johor and Riau Islands received an economic boost, mainly driven by the export-

oriented electricals and electronics (E&E) industry. The emergence of this industry has been 

particularly defined by investment by Asian multinational corporations (MNCs) from 

Singapore and Japan as well as its connections to global and regional productions networks 

(van Grunsven und Hutchinson 2016b, 2017). Apart from this positive development trend, 

many scholars such as Grundy-Warr et al. (1999), Debrah et al. (2000), Sparke et al. (2004) and 

Nadalutti (2015) in the discourse of complementarity and spatial fix (as well as borderless 

regionalization and ‘hinterlandization’) have questioned the fragmented development within 

the Triangle. Sparke et al. (2004) for instance, highlight that the relations are by no means 

equilateral, especially with regard to Johor-Riau ties. Current research on development in the 

SIJORI Growth Triangle -  predominated by Hutchinson (2015), Hutchinson und Chong (2016) 
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and van Grunsven und Hutchinson (2016a, 2016b, 2017) - showed that the territories have 

acquired varying levels of (economic and political) sophistication. Overall, Riau and Johor 

continue to be linked to Singapore, especially in terms of investments and serving as low-value 

added production ‘spaces’. Beyond that, neither Riau nor Johor have managed to capitalize 

factor endowments and remain engaged with the same industry branches and production tasks 

(van Grunsven und Hutchinson 2016a, S. 388). For instance, within the E&E industry, firms 

continued their engagement in manufacturing consumer electronics, electronic components and 

contract electronics, as well as less technologically components demanding sub-assembly (van 

Grunsven und Hutchinson 2016b, 2017). In sharp contrast, there is Singapore’s outstanding role 

as one of the world’s most competitive economies, with a wide range of businesses particular 

high-value added activities (World Bank 2017). One prominent example is the country’s 

development of the information and communications technology (ICT) industry as a centre for: 

research and development/innovation; design; regional headquarters; and even procurement 

(van Grunsven und Hutchinson 2016b; Hutchinson und van Grunsven 2017). 

However, there is still little understanding if - and to what extent - complementary 

specialization actually takes place within the region and how the three territories are competing 

with each other over different types of investments. So far, there has been no research that 

combines quantitative and qualitative analyses of functional and sectoral specialization across 

the SIJROI Growth Triangle. As argued in existing studies {on division of labour and strategic 

coupling within global production networks (GPNs)}, the investment location decisions of 

MNCs can be useful indicators to derive the current status on sectoral and functional division 

of labour and to estimate territorial competition across regions (Burger et al. 2013; Dogaru et 

al. 2015; Schiller et al. 2015). 

Against this background, our paper aims to explore, in more detail, how the functional division 

of labour within the SIJORI triangle is evolving in the oil and gas industry. Specifically, it tries 

to identify whether firms are strategically making use of the different factor endowments 

accessible in close proximity. In contrast to worldwide scepticism concerning a fossil based 

economic development model, the past few years have seen a massive rise in investment into 

oil and gas related activities in all the three regions. For example, a Petronas led consortium is 

building a new petrochemical complex in Pengerang (Johor) with an envisaged investments of 

US$27 bn; Singapore’s first LNG terminal was launched in 2014 (S$1.7 bn) and a second is 

planned between 2025 and 2030 with a total investment of over S$2 bn (Singapore Business 

Review 2016), and SINOPEC is planning an US$ 850 mn investment in a huge oil storage 

terminal in Batam (Reuters 2015). 
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We define the oil and gas production chain as series of distinct but inter-related activities that 

are broadly organized into three main value chain segments, namely: upstream, midstream and 

downstream. The upstream sector covers the exploration and extraction of crude oil and natural 

gas from both onshore and offshore fields. The segment includes service companies such as 

Schlumberger, Baker Hughes or Diamond Offshore which are important technical service 

providers (Bridge 2008; Wirjo und Pasadilla 2016; Breul und Revilla Diez 2017). The 

midstream sector involves transport, storage and wholesale marketing of crude or 

purified/refined products. Following further processing and refining, downstream firms market 

and distribute petroleum end products to gas stations as well as to the end consumers (Bridge 

2008; Clews 2016). Besides this, the refining and processing industry results in production of 

various valuable by-products which are important feedstocks for the petrochemical industry 

(Clews 2016). Based on this definition, upstream, midstream and downstream activities within 

the oil and gas market segment are categorized into broad seven sub-sectors (see Appendix A 

for a detailed taxonomy). 

Focussing on the oil and gas industry, the aim of this paper is to: first, demonstrate the evolution 

of the cross-border organization within the SIJORI Growth Triangle; and second, reveal to what 

extent and intensity the three regions compete with each other over attracting specific 

investments. The focus of the theoretical and empirical analysis will set up around two research 

questions: 

1. What are the territorial complementarities between Singapore, Johor and Riau in terms 

of functional and sectoral specialization within the oil and gas industry? and 

2. To what extent is cross border strategic coupling taking place in SIJORI’s oil and gas 

industry? 

 

2.   Conceptual Considerations 

2.1    Functional Disintegration within Global Production Networks 

Today’s global economy is characterized by a spatially fragmented production. The shift from 

a more nationally bounded economic industrial production to a more globalized form started in 

the 1970s and was triggered by what Piore und Sabel (1984) labelled “flexible specialization”. 

This was a consequence of increased competition from new players in the global economy, like 

Japan in 1960s; the four tigers (Taiwan, Singapore, South Korea, Hong Kong) in 1970s and 

1980s; and former socialist states in Eastern Europe, and BRIC states in recent years. Due to 

advances in transport (especially containerization) and communication (the Internet), 
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deregulation and liberalization of markets since the 1980s, TNCs were starting to split their 

production networks across numerous territories. Instead of being vertically integrated at one 

or a few places, distinct business functions were localized at different places according to the 

available factor endowments there. As a consequence, the so called high-end business functions 

like R&D, design, business services and low-end business functions like logistics, sales, 

marketing, and retail were located at the most suitable places for the specific function. This led 

to more flexible intra-firm networks, and even vertical disintegration with emergence of 

subcontracting functions to other companies and spin-offs. It is therefore not surprising that the 

important R&D labs are found in the knowledge hubs of the world (the usual suspects like 

Silicon Valley, Route 66, Oxford-Cambridge, Paris, Munich, Stockholm, but also new places 

like Singapore, Beijing, and Bangalore) and production have moved to countries in Southeast-

, East-, and South Asia (e.g. China, Malaysia, Thailand, Vietnam, Bangladesh). In principle, 

the new division of labour opens up the opportunity for firms in developing countries to enter 

global production networks. The advantages proposed by the GVC/GPN advocates are 

straightforward (Ye et al. 2015). First, latecomer firms can specialize in their competitive 

advantages and focus on a specific task within the production process instead of building up the 

entire production capacity (Kowalski et al. 2015). Second, integrating with global production 

networks will create employment opportunities (UNCTAD 2013). Third, through technology 

transfer and spillover from lead firms, local learning and upgrading can be induced (Pietrobelli 

und Rabellotti 2010; Kawakami und Sturgeon 2011). 

In terms of value capture, the functions that a firm performs determine the value it can capture. 

First introduced by Shih (1996), the smile curve illustrates that higher value added activities are 

to be found at both ends of the value chain. Functions like R&D, design, and commercialization 

at the beginning of the value chain and functions like marketing, advertising, brand 

management capture higher value added than the middle part of the value chain comprising 

manufacturing and standardized services (Mudambi 2008; Shin et al. 2012). However, each 

function requires specific factor endowments which are not available everywhere. The more 

knowledge-intensive and intangible functions at both ends of the value chain require well 

qualified personnel, financial resources, and often a network with research institutes, highly 

specialized producer service firms. As a consequence, these functions are often found in core 

regions of the Global North and a few emerging economies. Standardized manufacturing and 

services with a strong pressure on cost efficiency need instead sufficient low wage workers and 

land which are more generic regional assets that can be found in more and more countries 

around the globe. Given this background, it is not surprising that many national governments 
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in late-industrializing countries are drafting upgrading policies, especially focussing on 

functional upgrading. Strasser (2015) says “functional upgrading enables firms to acquire new 

functions (e.g. design, marketing, branding, inbound logistics) in the value chain apart from 

assembly/production”, but critically acknowledges that “functional upgrading may conflict 

with the lead firms”. 

 

 

Figure 1. The smiling curve of the oil and gas value chain 

Source: Own compilation, based on: Mudambi 2008, Grimes und Sun 2016, Bridge 2008. 

 

2.2   Division of Labour and Territorial Complementarity 

 Ohmae (1993) emphasised that global production is spatially concentrated in what he called 

“region states” characterized by dynamic cross-border activities. Certain “growth triangles” 

were identified, especially in North and Southeast Asia, including: SIJORI; Southern China 

Growth Triangle; the Yellow Sea Economic Zone; the Indonesia-Malaysia-Thailand Growth 

Triangle; and the Brunei-Indonesia-Malaysia-Philippines East ASEAN Growth Area 

(Hutchinson und Chong 2016).  

The key success factors for cross-border dynamism are:  
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• Economic complementarity due to differences in factor endowment concerning labour, 

land, and capital across the different territories  

• Geographical proximity enabling an efficient organization of production; and  

• Political commitment supporting macroeconomic stability, investments in 

infrastructure, reducing trade and investment barriers, property rights protection 

(Hutchinson und Chong 2016).  

The triangle logic can be seen as strategic coupling process between lead firms and differing 

regional assets in close spatial proximity. According to Coe und Yeung (2015, 19f), strategic 

coupling “will take place through which the advantages of regions interact positively with the 

strategic needs of actors in these global production networks.” In this view, conducive regional 

assets are not sufficient to trigger regional development. Lead firms in global production 

networks play a crucial role in untapping the regional potential. According to Coe und Yeung 

(2015, S. 20) strategic coupling need “intentional and active intervention on the part of both 

regional institutions and powerful global production network actors to occur”. In addition, they 

argue that strategic coupling is a time-space contingent process and is therefore subject to 

change, with the potential of breaking up of existing networks between local and non-local 

actors (decoupling) or the emergence of new actors (either local or non-local) and new network 

structures (recoupling) (see also MacKinnon 2012). In respect to the governance of production 

networks, Coe und Yeung (2015) stress that key decisions that determine strategic coupling are 

made outside the region by actors at national or global level and thus are outside the sphere of 

influence of local actors.  

However, positive developmental impacts of being integrated in global production networks 

are not resulting automatically. As described in the earlier section, the activities performed at 

the firm level determine the value appropriation. In order to enhance value capture at the local 

level, appropriate institutional conditions are necessary. Coe und Yeung (2015, S. 20) 

emphasize the importance of “regionally specific institutions, but also local arms of 

national/supranational bodies (for example, a trade union’s local chapters), and extra-local 

institutions that affect activities within the region without necessarily having a presence (for 

example, a national tax authority).” These so-called “regional” institutions contribute to the 

“fitting” between regional assets and the strategic needs of transnational companies by 

promoting and shaping regional assets. Moreover, the cooperation and bargaining relationship 

between “regional” institutions and transnational firms is decisive for how a region is 

articulated into a GPN. Thus, “regional” institutions “provide the ‘glue’ that ties down GPNs 
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in particular localities” (Coe und Hess 2011, S. 133). The discussion so far illustrates that 

different levels of economic settings and factor endowments are crucial for strategic coupling 

processes (Kleibert 2014; Horner 2014; Horner 2015). Especially, in cross-border regions like 

the mentioned growth triangles the different regional assets seem to fit perfectly to the strategic 

needs of lead firms. These cross-border regions enable lead firms to respond to the three 

capitalist drivers that characterize the contemporary global economy: cost, flexibility and speed 

(Coe und Yeung 2015).  

In the following section, the empirical analysis of the oil and gas industry in SIJORI looks into 

whether a cross-border strategic coupling has emerged in which the different regions 

complement each other, or whether the observed developments in the different regions are 

trying to outcompete others in attracting foreign direct investment.  

 

3.   The Evolution of the Oil and Gas Industry in SIJORI 

3.1    Singapore 

Even without its own oil and gas resources, Singapore was able to become what Doshi (1989) 

entitled the “Houston of Asia” acknowledging the city-state’s rise to one of the major oil trading 

and refinery hubs in the world (MTI 2017; ITA 2017; EDB 2018). In 2016, the oil and gas 

sector - including the industrial sectors petroleum, petrochemicals, specialty chemicals and 

marine and offshore equipment - employed 84,166 workers (representing 22 per cent of all 

manufacturing employment) and generated a total output of S$77 bn (equalling 28 per cent  of 

total manufacturing output). Besides its strategic location in the Strait of Malacca, one of the 

most important shipping routes in the world, sophisticated logistics and one of the world’s best 

business climate, Singapore has a long history in the oil industry. Already in the late nineteenth 

century, Singapore was a hub for oil explorers from Europe and the US like Royal Dutch Shell, 

Standard Oil of California or Gulf Oil supporting their expeditions in Southeast Asia (Sumatra, 

Kalimantan, and Iria Jaya) (Ng 2012). However, the boost to the industry came after attracting 

large investments in oil refineries in the 1960s and 1970s providing a positive development 

impulse for the then young nation. In only a few years, five refineries were built until 1974 with 

a total capacity of 1 mn barrels per day (b/d). Today, the crude oil refining capacity lies at 1.5 

mn b/d, mainly produced by the three major players: Royal Dutch Shell, ExxonMobil and 

Singapore Refining Company (SRC, a Joint Venture between PetroChina and Chevron) 

(Business Sweden 2016). Singapore’s success in building up refineries was possible due to two 



8 
 

main reasons (Ng 2012). First, it profited from a window of opportunity by allowing foreign 

investment to enter the country interested in supplying fuel to the energy hungry Asian fast 

growing economies. Its open door policy and export orientation strategy gave Singapore a first 

mover advantage. While the neighbouring resource rich countries were following a stronger 

import substitution strategy, Singapore did not have competition from other countries to attract 

the investment. Second, Singapore took advantage of the growing fuel demand spurred by 

military conflicts in Asia and the Middle East (Vietnam War, Fourth Arab-Israeli War, Iranian 

Revolution and the Iran-Iraq War, Irac’s invasion of Kuwait and the US-led invasion of Iraq) 

and thus more than compensated the negative impact of the first two global oil crisis in 1973 

and 1979. 

After twenty years of steady growth, Singapore refineries suffered a downturn from 1982 until 

1987 as consequence of refining capacities build up in Malaysia and Indonesia. In 1985 

Indonesia stopped processing its oil in Singapore (which by then represented 25 per cent of 

Singapore refinery capacity). But, after signing new processing contracts with China’s 

Sinochem, Sinopec, China Petroleum and Chemical Corp (CNPC), the sector recovered 

quickly. Interestingly, further Chinese investments strengthened the refinery industry. In 2005, 

PetroChina became the latest entrant into the refinery industry by forming a Joint Venture with 

Chevron under the name of SRC (Ng 2012). 

The early investment by big oil companies gave the young country creditability as an 

investment destination. In the following years, the refineries induced further substantial 

investments in upstream and downstream activities, strengthening Singapore’s position as 

“Houston of Asia” until today. Over the years, Singapore became the leading oil and gas 

equipment and service hub, one of the largest petrochemical hubs worldwide, an important 

trading and financial hub, and a world class research center in oil and gas. 

Oil and Gas Equipment and Services: Singapore hosts more than 3,000 oil and gas equipment 

and service firms. Its strong position in the upstream sector is based, first on floating production, 

storage and offloading (FPSOs) conversions and the construction of off-shore jack-up rigs. In 

both activities Singapore concentrates 70 per cent of total worldwide production (Business 

Sweden 2016). The main players are two Singaporean giants - Keppel Offshore and Marine and 

Sembcorp (ITA 2017). Second, Singapore attracted the world largest oil and gas equipment and 

service firms like Baker Hughes, Halliburton, Schlumberger, TechnipFMC, and Abel 

Engineering (EDB 2018). 
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Petrochemical Hub: Based on the early success of the refining sector, the Economic 

Development Board (EDB) already in the 1970s developed plans for expanding value creation 

into petrochemicals. But it took until 1984 until a consortium of 23 members led by Japanese 

Sumitomo Chemicals and including firms like Philipps Petroleum, Denka, the Polyolefin 

Company started with the production of ethylene, the basis for a wide range of chemical 

products (e.g. plastics, agrochemicals, packaging and insulation, detergents). Today, nearly 100 

oil and gas, petrochemical, and specialty chemical firms are operating on Jurong Island. It is 

the centrepiece of the Singaporean petrochemical complex. In 1991, the Singapore government 

joined up seven smaller islands off the south western coast of Singapore on which already the 

oil refineries were located. The reclamation was completed in 2009 and created an integrated 

petrochemical complex with 3200 ha (Carpenter und Ng 2013; Vu 2017). As a consequence, 

Jurong Island was able to attract further investment in petrochemicals: Exxon Mobil invested 

(in 1989) in an Ethylen Complex and a second complex in 2012; in 2006 Shell started its Shell 

Eastern Petrochemical complex; and in 2013, Lanxess started its butyl rubber plant. According 

to the EDB webpage (2018), Jurong Island has attracted over US$40 billion worth of investment 

until now. 

Trade and Finance Hub: Since the nineteenth century, Singapore has served as a logistical 

centre, storing and supplying fuel under the British administration. With the completion of the 

refineries in 1960s and 1970s, the export of oil increased drastically in order to support the fast 

growing economies in Asia and US war needs. In addition to the storage capacities built by the 

oil majors, a predecessor of Royal Vopak started to build up independent oil tanks in the 1980s 

with a capacity of 486,000 cubric meters. According to the latest figures from the Tank Storage 

Magazine, Singapore continued to attract further investment by large independent storage 

companies like Vopak, Oil Tanking, Tankstore Pte and has reached a capacity of 12 mn cubric 

meters. This massive expansion of storage capacities provide traders with a new tool to manage 

the oil supply and to perform functions which were fulfilled by the oil majors before (e.g. 

blending, distribution). The simple business idea was to buy relatively cheap oil, store it and 

sell it at profit when prices rise (Ramasamy 2007). 

Driven by the high demand for oil after the two oil shocks, transactional financing became 

crucial in order to back and push the oil trade. European banks like Paribas but also US banks 

provide the financing of the increased number of oil traders and trades and thus strengthen 

Singapore’s role as a financial centre. According to Ng (2012) another, often underrated, factor 

for Singapore’s success as a trade hub is the role of energy reporting agencies. Platts, an 
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American pricing agency, popularize the Platts FOB Singapore as a benchmark for all FOB 

Singapore product trades since the early 1980s, thereby anchoring the oil trade in Singapore. 

Based on the confidence of the Platts FOB Singapore assessments, in the 1990s the Platts FOB 

Singapore, in fact, became the benchmark for products throughout Asia and the Persian Gulf. 

As a consequence of the increased trust, coupled with an increased risk in oil trading the 

Singapore derivate market grew strongly. Brokers like Morgan Stanley and JP Morgan 

introduced new financial products like swap options and futures which are settled on the 

assessments published by Platts. Non-physical trading institutions like banks, airlines, 

insurance companies, ship owners and crude oil producers are participating in the FOB 

Singapore derivates market providing liquidity and financing future projects (Ramasamy 2007). 

Research Hub: Besides offering world class business conditions, tax incentives and 

infrastructure, the government also actively fosters innovation activities. It has established well-

equipped research centres, including: the Maritime Research Centre (joint initiative by the 

Maritime and Port Authority of Singapore and the Nanyang Technological University, since 

2001); the Centre for Offshore Research and Engineering (joint initiative by the EDB and the 

National University of Singapore, since 2003); and the Marine and Offshore Technology Centre 

of Innovation (joint initiative by SPRING Singapore and Ngee Ann Polytechnic, since 2007) 

(Business Sweden 2016). The latest R&D project related to the oil and gas industry is the 

Technology Centre for Offshore and Marine Singapore (joint initiative by A*STAR, the 

National University of Singapore and collaborations with various industry players) which will 

be completed in 2019 (A*STAR 2018). 

Overall, since the 1960s, Singapore has succeeded in creating a well-functioning “ecosystem” 

for up-, mid-, and downstream activities in the oil and gas industry. The role of the state in 

facilitating foreign investment was the key for turning Singapore into a central node in the oil 

and gas GPN. The development of the petrochemical complex Jurong Island illustrates this 

central role of the state. The strategic planning from the Economic Development Board and the 

Jurong Town Corporation (JTC) as the country’s principal developer and manager of industrial 

estates facilitates a “plug and play” system of production offering efficiency and built-in 

productivity for petrochemical and chemical firms: “Jurong Island boasts a set of seamlessly 

integrated infrastructure solutions which includes service corridors, logistics and warehousing, 

as well as a comprehensive host of shared third-party utilities and services. These catalysed an 

integrated ecosystem where one's product becomes the feedstock of others by supplying "over 

the fence". With its dedicated "plug and play" infrastructure, companies are able to enjoy cost 
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savings and at the same time build synergy through product integration (JTC 2018 – webpage; 

Wang und Yeung 2000). Also, the strategic planning continues. Together with the involvement 

of the Economic Development Board (EDB), the National Environment Agency (NEA), and 

the Energy Market Authority (EMA), the JTC Corporation announced the Jurong Island 

Version 2.0 initiative aimed at fostering innovative solutions in order to overcome the 

challenges of limited resources of land, energy, and raw materials (EDB 2013; Carpenter und 

Ng 2013). The sectoral focus will be stronger in specialty chemicals (inputs e.g. for textile, 

automotive and agriculture) and thus on higher-value added activities along the downstream 

sector (Leong 2017). 

3.2 Johor 

Behind Indonesia, Malaysia is the second largest oil and gas producer in Asia and aspires to 

become a regional hub in the near future (PwC 2016; MIDA 2017). Petronas, the national oil 

company plays a dual role in the Malaysian oil and gas industry. On the one hand, Petronas is 

Malaysias’ host authority and resource owner. On the other, the company is active along the 

whole oil and gas value chain including upstream exploration and production of oil and gas to 

downstream activities like trading, oil refining, petrochemical manufacturing, and distribution 

of petroleum products. Johor stands at the forefront for the ambitious development plans carried 

out at the national and regional level. Within Malaysia`s Economic Transformation Program 

that aims to transform the country into a high income country by 2020, Johor plays a central 

future role. Johor is expected to  

• Be turned into a regional oil and gas storage and trading hub  

• Make Malaysia the most important hub for oil field services by attracting major 

international oil field service firms and  

• Increase petrochemical output  

These goals are also integrated in the development plan of Iskandar Malaysia, one of the five 

development corridors promoted by the federal government and launched by 2006. In its 

Comprehensive Development Plan II 2014-2025, Iskandar Malaysia is pursuing “to develop an 

environmental friendly petrochemical and oil and gas cluster” and is stressing the importance 

of being proximate to Singapore’s petrochemical complex on Jurong Island. The oil and gas 

sector is one of the core economic drivers of Johor generating RM19 bn and RM2.8 bn value 

added, employing 35.446 workers (18 per cent of the employment in manufacturing) in 2011 

(Iskandar Malaysia 2014). 
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The oil and gas activities are located in Tanjung Bin, Pasir Gudang, Tanjung Langsat and 

Pengerang. Each of these locations fulfil different functions: 

Tanjung Bin at the southwest of Johor and with a size of 913 ha has been established as free 

trade zone in 2012 and concentrates on storage. The major player is Vitol providing a current 

strorage capacity of 1.2 mn cubic metres (cbm). According to the development goals of Iskandar 

Malaysia, a final capacity of 3 mn cbm is targeted (JPDC 2016). 

Tanjung Landsat: On approximately 2000 hectare (ha), the development of this industrial park 

started in 1993. It hosts companies in the marine services, steel, oil field services and 

equipment, specialty chemicals. The industrial complex is supported by a port which has oil 

storage facilities, as well as liquid and dry jetties. Together with the capacities, Tanjung Bin is 

aimed to complement Singapore in adding independent storage and terminal capacity. Until 

now, the storage capacity lies at 820,000 cbm and should be expanded to 2 mn cbm.  

Pasir Gudong, the traditional industrial town is the location for firms providing offshore 

structures like Malaysia Marine and Heavy Engineering (MMHE) and KTL Offshore and 

chemical firms like AMTech.  

Pengerang Integrated Petroleum Project (PIPC): The PIPC is the current flagship project to 

foster downstream activities in Malaysia. Next to Melaka, Kertih and Gebeng, Pengerang with 

its approximately 8000 ha is expected to be the next large petrochemical complex of the 

country. According to the plans developed by the Johor Petroleum Development Corporation 

(JPDC) the US$27 bn mega project will house oil refineries, naphta crackers, chemical plants 

and oil storages and additional facilities like liquefied natural gas import terminals, a 

regasification plant, a 1220 MW power plant, air separation unit, raw water supply unit. The 

additional facilities were already completed and in operation. Two major catalytic projects have 

been committed in 2013: the Pengerang Deepwater Terminal and the Refinery and 

Petrochemical Integrated Development (RAPID). 

The Pengerang Deepwater Terminal (PDT), a joint venture between Dialog, Royal Vopak 

and S.S.I. is already in operation since 2014. On approximately, 60 ha a storage capacity of 1.3 

mn cbm and six berths were built in its first development phase. Currently, the storage capacity 

is undergoing an expansion of further 430,000 cbm. This storage capacity is meant to add 

capacity to the independent storage operators. In addition, storage capacity for the exclusive 

use of Petronas`RAPID project will be commissioned in 2019. The Terminal also includes a 

LNG terminal and regasification facility which is already in operation since 2017 (JPDC 2016). 
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RAPID: Petronas is developing a refinery and a petrochemical integrated complex on an area 

of 2000 ha worth US$16 bn. It includes a crude oil refinery with a capacity of 300,000 b/d, a 

naptha cracker and a petrochemical complex starting operation in Q1 2019. The petrochemical 

complex will produce 3.4 mtpa of differentiated and specialty chemicals such as synthetic 

rubbers and high grade polymers. The refinery will produce gasoline and diesel and will supply 

feedstock for the petrochemical complex. In February 2017, Saudi Aramco signed a share 

purchase agreement (SPA) for US$7 bn. In addition, Saudi Aramco will assure 70 per cent of 

the crude oil supply for the refinery. In order to expand their downstream activities Petronas 

had signed tentative partnership agreements to jointly develop, construct and operate 

production facilities in specialty chemical products such as ASITOCHU Cooperation of Japan, 

PTT Global Chemical from Thailand, Malay Dialog group, Italy-based Versalis SpA, Evonik 

Industries AG. After having signed an agreement, BASF terminated its interest in 2013 

(Hydrocarbons Technology 2018). 

According to the development masterplan of Pengerang, further investments are expected to 

come. Next to the RAPID project, space is reserved for another three large integrated projects 

including refinery and further downstream activities, a plastics and fine chemical park, an 

industrial park for medium and light industries, a logistics park, and a commercial service park 

(JPDC 2016). 

3.3 Riau-Islands 

Holding proven oil reserves of 7.3 bn barrels and proven reserves of 102 trillion cubic feet of 

gas in 2016, Indonesia is not only a major producer in Southeast Asia, it continues to be a 

significant player in the international oil and gas industry (PwC 2017). As indicated before, 

Indonesia has a long history of oil exploration, with the Dutch drilling in the late 1800s. 

Companies such as Shell have been operating in Indonesia for over hundred years. In the 1960s, 

under the former President Suharto, foreign assets were nationalized and Pertamina was set up 

as the national oil company. Pertamina both controlled and supervised oil and gas operations 

under the various production sharing contracts (PSCs). During this time, most of the companies 

exploring and producing oil in Indonesia were foreign companies, having invested billions of 

dollars setting up their operations (BLP 2017). Although Pertamina lost its role as regulator to 

SKK Migas, Pertamina dominates the oil and gas sector and is active in up- and downstream 

activities. Besides being active in exploration, production, distribution, of oil and gas and 
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petrochemicals Pertamina owns six oil refineries with a combined capacity of 1 mn b/d (PwC 

2017). 

The Riau Islands is a group of around 2400 islands in Indonesia, located south of Singapore. 

The economic most important islands are Batam (an industrial and manufacturing hub), Bintan 

(the historical centre of the Johor-Riau-Lingga sultanate), and Karimun (a fishing and 

shipbuilding hub), and the not so well known Natuna Islands which hold one of Asia’s largest 

natural gas reserves off Borneo (Shihan 2017).  

Since the 1970s, Batam developed as a logistics and operational base for the oil and gas industry 

in the Riau archipielago. Under the Suharto era, Pertamina planned to develop Batam as a base 

for oil refining and distribution to leverage on Singapore’s proximity (Amri 2016; Perry 1991). 

The core of the project was the construction of a refinery with a capacity of 300,000 b/d, but 

which finally was not built. According to Amri (2016, S. 160), Pertamina`s crisis in the mid 

1970s due to mismanagement and corruption “led to a transformation of Batam from 

Pertamina’s oil and gas outpost to an export-oriented industrial zone” in the Habibie era. The 

established Free Trade Zone including Batam, Bintan, and Karimun facilitated the arrival of 

new industries like ship-building and repair, tyre making, fishing gear manufacturing, adding 

to the existing industries such as electrical and electronic equipment (van Grunsven und 

Hutchinson 2017). In 26 industrial parks mostly on Batam, the manufacturing hub of Riau 

Islands, more than 470 foreign companies are operating (e.g. numerous well-known 

multinational companies are already operating like ABB, Ballast Nedam, Ciba Vision, Epson, 

Halliburton, Hydril, Hyundai, Labroi, - Matsushita, McDermott, Nippon Steel, Pan United 

Shipyard, Philips, Sanyo, Schneider Manufacturing, Seagate Technology, Siemens, Sony, 

Thomson Television, and Tomy Toys). Oil and gas related industries include activities such as 

steel fabrication, pipe threading, (pre)fabrication oil exploration equipment, offshore jackets, 

and heavy equipment (BIFZA 2018). 

Due to the manufacturing sector contributing 40 per cent of the provincial GDP, the Riau 

Islands’ economy grew  strongly above the national average in 2014 (at 7.2 per cent compared 

to 5 per cent). Oil and gas contributed to 13 per cent of the provincial GDP (here only covering 

exports of crude oil, natural gas, and geothermal energy) (Shihan 2017).  

However, recent official intentions seem to go back to the initial development plans to turn 

Riau Islands into a logistics and operational base for the oil and gas industry (BIFZA 2017). 

Upstream activities are gaining importance again and are very much focussing on the Natuna 
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Islands located in the Tudjuh archipelago off Borneo in the South China Sea. The Natuna 

Islands are home to seven oil and gas exploitation fields and 10 exploration fields, with a total 

production of 48.21 million standard cubic feet of gas per day (mmscfd) and 25,447 barrels of 

oils per day (bopd) (fDi Markets 2016; PwC 2017; Sundaryani 2016). 

In the midstream sector, the Riau Islands have received investments from Germany based 

Oiltanking GmbH in 2013. Oiltanking GmbH invested an estimated capital of US$102.9 mn in 

a green field terminal on the island of Karimun, Indonesia starting operation as PT Oiltanking 

Karimun in 2016. The terminal has a total storage capacity of 730,000 cbm and caters to the 

storage and handling of the full range of clean petroleum products as well as fuel oil and has 

ample ready-to-build land available to allow for expansions. As an alternative to tightening 

petroleum storage in Singapore, Oiltainking selected the island of Karimun as the optimal 

location: Positioned within a Free Trade Zone (FTZ), and along the Malacca Strait as well as 

due to its proximity to Jurong Island, Singapore’s industrial petroleum and petrochemical hub, 

and existing ship-to-ship operations off the coast. Karimun further offers favourable nautical 

conditions, such as easy access to VLCC (Very Large Crude Carriers) size vessels, and 

availability of ready-to-build land (Oiltanking GmbH 2016). 

To sum up, a clear sectoral specialization within SIJORI has emerged over the last decades. 

Singapore is by far the leading oil and gas location within the triangle. It managed to develop 

an integrated petrochemical complex reaching from upstream, over mid- to downstream 

activities. Johor was able to absorb some marine and oil service and eqiupment activities, and 

to expand its role as independent storage location. Clearly, the ambitious development plan in 

Pengerang to create a new petrochemical complex could add significantly additional value 

added activities in the downstream sector of Johor. Once fully realized, Pengerang which triples 

the size of Jurong could evolve into a serious competitor to the city-state. So far, Riau Islands 

long time high flying plans for also establishing a petrochemical complex are far from being 

implemented. The sectoral specialization concentrates on upstream and midstream activities. 

The upstream activities are based on steel fabrication of oil exploration equipment (including 

vessels, offshore jackets), while the midstream activities on oil strage. 
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Figure 2. Oil and gas activities in SIJORI 

Source: Own compilation, map based on: JPDC, 2016. Oil and Gas in Johor. Johor Bahru: Johor Petroleum Development Corporation Berhad. 
http://www.jpdc.gov.my/development/oil-and-gas-in-johor/ <accessed 27-03-2018>, data from: GADM data, 2018. California: Global Administrative Areas. 

http://gadm.org/download_country.html <accessed 27.03.2018>. 
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4   Greenfield FDI Location Choice in SIJORI – Trends and Motives 

4.1 Recent Trends  

To determine complementary or competitive roles of the SIJORI regions within the oil and gas 

industry in recent times, we use the fDi Markets database provided by the Financial Times, 

which contains information on cross-border greenfield investment projects worldwide for the 

period between January 2003 and July 2016. The covered projects include new investments, 

expansions, and joint ventures but exclude mergers and acquisitions (M&A). Each greenfield 

project includes information on the industry (covering clusters, sectors, sub-sectors according 

to the “North American Industry Classification”, short NAICS 2007), the main business 

activity, the source and location of investment (multi-level: country, region and city), as well 

as sensitive information such as the company name, capital investment and number of created 

jobs based on formal media announcements by financial information providers, industry 

organizations, and market and publication companies (fDi Markets 2016). We argue that 

greenfield FDI can be a valid indicator reflecting sectoral and functional specialization and is 

useful for examining regional characteristics that affect the location choices of multinational 

corporations (MNCs). Unlike M&A, greenfield investments are not constrained by existing or 

previous capital instalments, thus firms are assumed to target these investments to locations that 

best fit the characteristics of the investment project and maximize firm benefits (Burger et al. 

2013; Schiller et al. 2015). 

Overall, our database includes 554 investments that were made from 2003 until 2016 into 

SIJORI by 414 different oil and gas related MNCs worth US$44.4 bn. Looking at the 

geographical composition of the investments, we found that the majority of investments were 

made in Singapore (90 per cent), while less than 10 per cent of the greenfield projects involve 

the Malaysian state Johor (50 investments) and the Indonesian province Riau Islands (6 

investments).  

Tables 1 and 2 show the number and volume, spatial distribution of greenfield investments into 

SIJORI across oil and gas sub-sectors, business functions and world regions of origin. The 

business functions are delineated by ten broad functions, and seven world regions of origin (see 

Appendices B and C for taxonomies used). The sectoral composition of greenfield investments 

can be described as followed: Within SIJORI the largest number of investments is performed 

by firms in the downstream sector (88.5 per cent), where a strong concentration is observed in 

refined related sectors (74.2 per cent) such as the chemical and pharmaceutical industry. A high 

share of investments within the upstream sector covers support activities for oil and gas 
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operations (10.7 per cent) such as drilling oil and gas wells, geophysical surveying and mapping 

services as well as site preparation contractors. Less important are investments in oil and gas 

extraction (0.9 per cent) and LNG (2.0 per cent), as well as investments in midstream sectors 

such as transportation and storage and investments in electric power generation (0.7 per cent). 

Across economic functions, most of the greenfield investments are in production plants (37.9 

per cent), followed by sales and marketing (20.0 per cent) and research and development (17.9 

per cent). Besides a relatively high concentration of investments considerable investment can 

be also observed in business services (7.6 per cent), logistics (7.4 per cent), including 

distribution and transportation activities, as well as investments in national or regional 

headquarters (7.2 per cent). However, Table 1 also indicates that there are considerable 

differences between the types of investments that the different sub-regions of SIJORI attract. It 

can be assumed that not all locations of SIJORI are suitable for each type of FDI simply because 

a location may lack appropriate specialized factors or may not meet the minimum requirements 

of hosting certain sub-sectors and functions of the oil and gas industry (see BURGER et al. 2013, 

see results/discussion of correspondence analysis in the following section).Looking at the 

geographical composition of the greenfield investments, we found that most of the investing 

firms are in Western Europe (37.9 per cent), followed by North America (27.1 per cent) and 

East Asia (24.2 per cent). Mainly investments originated from the United States of America 

(30.0 per cent), followed by Japan (16.6 per cent), United Kingdom (9.4 per cent), Germany 

(9.0 per cent) and the Netherlands (6.1 per cent). 
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Table 1. Frequency and spatial distribution of greenfield FDI in SIJORI by oil and gas 

sub-sectors, functions and world region of origin, 2003-2016 
 

  SIJORI Region 

  
Singapore Johor 

Riau 

Islands 
Total 

Sub-sectors        
 

OG Extraction 2 (0.4) 1 (2.0) 2 (33.3) 5 (0.9) 
Support activities 58 (11.6) 1 (2.0) 0 (0.0) 59 (10.6) 
LNG 11 (2.2) 0 (0.0) 0 (0.0) 11 (2.0) 
Petroleum refining 43 (8.6) 5 (10.0) 0 (0.0) 48 (8.7) 
Midstream  13 (2.6) 1 (2.4) 2 (33.3) 16 (2.9) 
Electricity 4 (0.8) 0 (0.0) 0 (0.0) 4 (0.7) 
Refined products 367 (73.7) 42 (84.0) 2 (33.3) 411 (74.2) 

Total 498 (100.0) 50 
(100.0

) 6 
(100.0

) 554 
(100.0

) 
Functions         

Construction  0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 
Extraction 1 (0.2) 1 (2.0) 2 (33.3) 4 (0.7) 
Energy 2 (0.4) 0 (0.0) 0 (0.0) 2 (0.4) 
Production 168 (33.7) 41 (82.0) 1 (16.7) 210 (37.9) 
Logistics 35 (7.0) 4 (8.0) 2 (33.3) 41 (7.4) 
Sales & marketing 109 (21.9) 1 (2.0) 1 (16.7) 111 (20.0) 
Support & servicing 5 (1.0) 0 (0.0) 0 (0.0) 5 (0.9) 
Business services 41 (8.2) 1 (2.0) 0 (0.0) 42 (7.6) 
Headquarters 40 (8.0) 0 (0.0) 0 (0.0) 40 (7.2) 
Research & development 97 (19.5) 2 (4.0) 0 (0.0) 99 (17.9) 

Total 498 (100.0) 50 
(100.0

) 6 
(100.0

) 554 
(100.0

) 
World region of origin         

North America 144 (28.9) 5 (10.0) 1 (16.6) 150 (27.1) 
Latin America & the  
Caribbean 

4 (0.8) 0 (0.0) 0 (0.0) 4 (0.7) 

West Europe 183 (36.7) 25 (50.0) 2 (33.3) 210 (37.9) 
Rest of Europe 11 (2.2) 2 (4.0) 0 (0.0) 13 (2.3) 
East Asia 114 (22.9) 17 (34.0) 3 (50.0) 134 (24.2) 
Asia Pacific 38 (7.6) 1 (2.0) 0 (0.0) 39 (7.0) 
Africa 4 (0.8) 0 (0.0) 0 (0.0) 4 (0.7) 

Total 498 (100.0) 50 
(100.0

) 6 
(100.0

) 554 
(100.0

) 
Note: For sectors, functions and source world regions, the column percentages are in parentheses. 

Source: Own calculations, based on: fDi Markets, a service from The Financial Times Limited (2016). 
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Table 2. Total investment across SIJORI sub-regions and oil and gas sub-sectors, 

2003-2016 

 Greenfield Investment 

  

No of 
projects 

Capital 
Invest. 
(total) 

Capital 
Invest.  
(in %) 

Capital 
Invest. 
(mean) 

Capital 
Invest. 
(min) 

Capital 
Invest. 
(max) 

Sub-region       

Singapore 498 39014 87.9 78.3 0.2 2400 

Johor 50 4235 9.5 84.7 1.4 1047.9 

Riau Islands 6 1124 2.5 187.3 4.7 462.2 

Sub-sector       
OG Extraction 5 1074 2.4 215 6.5 462.2 
Support activities 59 638 1.4 11 0.2 60.9 

LNG 11 185 0.4 17 0.4 46.5 

Petroleum refining 48 7194 16.2 150 0.4 1047.9 

Midstream 16 1982 4.5 124 4.3 365 
Electricity 4 2041 4.6 510 6.5 1247.1 

Refined products 411 31264 70.4 76 0.5 2400 
Notes: Capital Investment in US Dollars. This sensitive information is not always released by companies, a 
proprietary econometric model estimates investment where the actual value is not known (costumers have option 
to include/exclude this information in fDi Markets). 

Source: Own calculations, based on: fDi Markets, a service from The Financial Times Limited (2016). 

 

4.2 Spatial-sectoral and -functional organization within SIJORI’s oil and gas industry 

To gain necessary descriptive insights and to differentiate between economic roles of 

Singapore, Johor and Riau Islands regarding their sectoral focus and functional specialization 

in the oil and gas industry, a “correspondence analysis” will be conducted. The correspondence 

analysis is an exploratory statistical and visual examination technique that displays the 

association among a set of categorical variables in a plot or in other words how variables are 

related to one another (Schiller et al. 2015; adapted from Greenacre 1993). In contrast to 

regression analysis, the technique does not allow for formal testing, thus the results do not 

disclose information pertaining to the determinants of these spatial distribution (Karreman und 

van der Knaap 2009; Beh und Lombardo 2014). The correspondence analysis has been recently 

introduced to case studies in economic geography to gain insides on sectoral and functional 

specialization (Karreman und van der Knaap 2009; Schiller et al. 2015). 

In line with work of Karreman und van der Knaap (2009) and Schiller et al. (2015), two variable 

combinations will be separately compared in a two-dimensional plot. The first combination 

involves the variables SIJORI sub-regions and sub-sectors of the oil and gas industry, the 
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second contains SIJORI sub-regions and economic functions. These descriptive elements 

visualize substantial differences in the distribution of spatial, organizational and industrial 

features of oil and gas industry between the three sub-regions of SIJORI.  

The results of a correspondence analysis can be interpreted as follows: First, the origin (0.0) of 

the bi-plot resembles the weighted average profile of the three sub-regions and their FDI 

projects. Thus, points located relatively distant to the origin indicate that the profile differs 

(more) from the average profile, vice versa (Karreman und van der Knaap 2009; Beh und 

Lombardo 2014; Schiller et al. 2015). Second, variable combinations relatively close to one 

another can be interpreted as categories with similar distributions and are thus closely 

associated. Categories mapped widely apart have dissimilar profiles (Karreman und van der 

Knaap 2009). However, the disadvantage with using the bi-plot is that the distance between 

variable-points within the same category (row or column) cannot be addressed.  

Figure 3 shows the locational distribution of greenfield FDI in terms of the sectoral 

specialization. From the output table, we can see that the chi-squared statistic of the contingency 

table is 100.44. With a p-value that is less than 0.01, this indicates that there is a statistically 

significant association between the two categorical variables. The correspondence analysis 

yields a total inertia of 0.1813 (total inertia is Pearson’s chi² statistics divided by the sample 

size: 100.44/554 = 0.1813), of which the first principal axis accounts for over 93.5 per cent of 

the association. The inclusion of the second axis accounts for a further 6.5 per cent which means 

that a two-dimensional correspondence plot visually describes 100 per cent of the association 

that exists between the two variables. The first dimension seems to be much more important 

than the second, thus the second dimension can be neglected. 
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Figure 3. Correspondence analysis biplot, SIJORI sub-regions– oil and gas sub-sectors, 

2003-2016 

Note: Coordinates are in symmetric normalization. 
Source: Own calculations, based on: fDi Markets, a service from The Financial Times Limited (2016). 

 

The sectoral variation that drives the regional profiles is clearly grouped. All of the three sub-

regions are in separate quadrants of the b-iplot, which provides a first indication that Singapore, 

Johor and Riau Islands differ in terms of their sectoral focuses within the oil and gas industry. 

Investments in petroleum refining and in downstream related production including chemicals 

and pharmaceuticals as well as rubber and plastics are associated similarly and are spread 

relatively close to Singapore. But, it can be also observed that these investments are slightly 

directed to Johor. Investments in transportation and storage sectors as well as oil and gas 

extraction are relatively more linked to Riau Islands, whereas investments in LNG, electrical 

power generation (both related to the downstream sector) as well as investments in support 

activities for oil and gas operations (upstream sector) have similar associations and are clearly 

focused to Singapore. Overall, Riau Islands has a distant position and thus differing sectoral 

composition compared to Singapore as well to Johor. 

Figure 4 presents the outcome of the correspondence analysis in terms of functional 

specialization. From the output table, we can see that the Pearson chi² statistic of the 

contingency table is 100.44. With a p-value that is less than 0.01, this indicates that there is a 

statistically significant association between the two categorical variables (�² = 149.85;	� �

0.01). With a total of 554 observations, the correspondence analysis yields a total inertia of 

0.2705, of which the first principal axis accounts for over 68.3 per cent  of the association. The 
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inclusion of the second axis accounts for a further 31.7 per cent. Overall all the bi-plot visually 

describes 100 per cent of the association that exists of the variable combination. 

 

 

Figure 4. Correspondence analysis biplot, SIJORI sub-regions – foil and gas functions, 

2003 - 2016 

Note: Coordinates are in symmetric normalization. 
Source: Own calculations, based on: fDi Markets, a service from The Financial Times Limited (2016). 

 

The representations of the regional profiles, which are based on the functions in which foreign 

MNCs have invested, reveals Singapore, Johor and Riau Islands as separated categories. This 

indicates that the SIJORI sub-regions show a dissimilar development path within the oil and 

gas industry based on their functional profiles/specialization. The main findings can be 

described as followed: Johor’s functional profile is relatively specialized in 

production/manufacturing plants for petroleum refined products (e.g. Lion Eco Chemicals 

invested in a plant that produces surfactants and chemicals) and offshore equipment (e.g. 

Halliburton established a manufacturing centre for completion equipment and cementing tools), 

whereas investments in operations providing transportation and storage facilities such as oil and 

gas pipeline and terminals as well as investments in extractive operations (Natuna Sea Block) 

tend to focus on Riau Islands. Investments in more knowledge-intensive or high-end functions 

such as business services, headquarters and research & development are heavily linked to 

Singapore. Moreover, Singapore also seems to attract more investments in service functions 

such as sales and marketing, operations providing customer support and servicing, as well as 
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oil and gas electric power plants. And again, Riau Islands has a very distant position, confirming 

a very different functional specialization from Singapore and Johor. 

The functional specialization of recent FDI inflow shows clearly that Singapore is still able to 

host most of the functions performed in SIJORI’s oil and gas industry. According to the smile 

curve, Singapore is not only focusing at both ends of the value chain including R&D, sales and 

marketing, meaning high-value activities. Also activities in the middle of the value chain like 

production in the upstream and downstream sector as well as logistics are well developed. The 

short overview of Singapore’s development in the oil and gas sector in Section 3 demonstrates 

that necessary factor endowments for fulfilling the different business functions were 

continuously developed since the foundation of the city-state. In addition, the city state holds 

firm strategic functions like headquarter and business services. The more recent attempts to 

develop Johor and Riau Islands into oil and gas, show a functional specialization in the middle 

part of the smile curve which are considered as less value-added activities. Whereas Johor was 

able to attract production (especially for marine and offshore equipment), Riau Islands is more 

specialized in logistics (e.g. oil storage) and exploration due to the proximity to the Natuna oil 

and gas reservoir (see Section 3).  

 

4.3   Motives of FDI in SIJORI’s Oil and Gas Industry 

In order to better understand the rationales behind the foreign investment made in SIJORI 19, 

expert interviews were conducted with managers of multinational enterprises, consultants and 

development agencies between autumn 2016 and spring 2018. The interviewed enterprises 

cover all segments of the oil and gas production network, including upstream, midstream and 

downstream activities. The interviewees were identified via fDi Markets database, LinkedIn 

and by snowball sampling. The interview guideline is focussing on the spatial organization of 

companies, location (dis)advantages, and the role of the state. The following analysis of the 

interviews will first explore whether the investments within SIJORI are based on different 

factor endowments across the different territories. And second, whether a cross border strategic 

coupling can be observed, trying to capitalize the economic complementarity in SIJORI.  In the 

following we use codes to refer to the particular interview. The first letter refers to the location 

where the interview took place (S = Singapore; J = Johor). The second letter provides 

information on the role of the interviewed organization (U = upstream; M = midstream; D = 

downstream; C = consultant). 

 



25 
 

Locational (Dis)advantages in SIJORI 

The interviews clearly indicate how important specific factor endowments are for the 

localization of distinct business functions across the SIJORI sub-regions. As shown in Section 

4.2, Singapore is a leading hub in all relevant activities along the oil and gas value chain – apart 

from business services it covers up-, mid-, and downstream activities, from R&D, production 

of equipment, refining, special chemistry, sales, marketing to logistics. Thus, Singapore has 

transformed into a gateway in the oil and gas industry for Southeast Asia and beyond. 

As many studies (Hutchinson und Chong 2016; Wang und Yeung 2000) have revealed before, 

several interviews confirm Singapore’s outstanding importance as a locational anchoring point 

for the industry in the region and are optimistic about its future role illustrated by this quote:  

“For Singapore's hub function...I mean it is still going to play a role, it still has to. I 

mean it is a sort of, you know, as a shipping port, as a sort of service contract area, it 

will still happen. …. The industry had a downturn as well on the shipping and the service 

providing side, but that will never go away from here. …And then from a regional 

standpoint why does it make sense for them to have that hub here really? Because it is 

a gateway to South East Asia.” (SC1). 

Singapore’s locational advantages for MNEs are based on a very conducive business 

environment as acknowledged regularly by diverse rankings (second rank in the world 

competitiveness ranking 2016/2017 of the World Economic Forum (World Economic Forum 

2016) and second rank in ease of doing business 2018 of the World Bank (World Bank 2018) 

and the following statement:  

The interviews also confirm the very pro-active attitude of Singaporean state agencies 

like the Economic Development Board (EDB): “So we work very closely with them, we 

have really good working relations with them. And it's almost like they are here to 

support us and to really cater to us in a way. So in my opinion Singapore is one of the 

countries that is extremely smart.”(SU1). 

Further locational advantages for attracting investment is the availability of customers and 

suppliers:  

“And obviously you look at also the contractors that we use, the suppliers that we use. 

They are available everywhere here in Singapore” (SU1).  
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And in case of facing difficulties to find a right supplier, SPRING (an agency under the Ministry 

of Trade and Industry responsible for helping Singapore enterprises grow and building trust in 

Singapore products and services) assists local small and medium sized firms to match the needs 

of MNE:  

“They are catering to us and other big companies like us as well. … So they go and 

develop those small companies to support the big companies, because if they don't get 

us to small companies we will be out of here.” (SU1).  

In addition, the availability of human capital is crucial for the high-added value activities 

concentrated in Singapore:  

“I think even in terms of resources whether it is technical expertise and even in terms of 

white-collar workers and a lot of people coming and a lot of establishments are already 

in Singapore like NUS and NTU, those are like world-renowned organizations right. So 

all these things, which is very much suited to the supply chain, right. So that is one of 

the reasons like in terms of resources, you know it is a great place to be. In terms of 

language proficiency as well.” (SU1).  

The availability of customers and suppliers, the strong interrelation between university and 

industry providing skilled work force and innovation input clearly underlines the mature status 

of Singapore’s innovation system (Berger und Revilla Diez 2006; Clarke et al. 2018). 

Apart from this conducive environment the industry also perceives location disadvantages:  

“Namely the living costs and the cost for land: […] The living structure here in 

Singapore, it is probably one of the most expensive countries in the world actually.” 

(SU1).  

According to the Mercer Cost of Living City ranking, Singapore is one of the world costliest 

place to live in. In addition, increases in business costs especially driven by high rental costs 

and wages are threatening Singapore’s cost competitiveness in manufacturing (Bhaskaran et al. 

2016). 

In turn, the locational advantages of Johor and Riau Islands are clearly related to availability of 

land and work force at lower costs proximate to Singapore (see also Hutchinson und Chong 

2016). Especially firms with a high demand for land and professionals in metal works like 

offshore equipment manufacturer are expanding to Johor and Riau Island.  
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“The land extensive production and the labour-intensive production is taking place in 

Johor or maybe also Riau Islands in those yards” (SC2).  

The wage costs are attractive as confirmed by an MNE in Johor:  

“we get qualified professional personal for only 1/3 of the wage cost compared to 

Singapore” (JU1).  

But also hard infrastructural factors are important and mostly assessed positively by our 

interviewed firms. A storage company in Johor confirms that the physical conditions with deep 

sea ports and drafts of 17m at the Straits allow receiving large tanker sizes (VLCC, Aframax) 

which is important to offshore equipment manufacturers as well as to storage companies (JU1; 

JU2).  

However, disadvantages are mostly seen in respect to regionally specific institutions:  

“Many companies have problems with the local government and the people, labour 

unions and all this” (SU2).  

Apparently, the conditions seem to be harder in Riau Islands than in Johor:  

“And then why people choose to do business in Singapore and not in Batam, which is 

just opposite of Singapore. It is because unfortunately people there do not speak 

English. There is no communication system; there is no effective communication system 

in Batam. There is no effective banking system in Batam, there is no effective legal 

system in Batam. And you need everything to work.” (SM1).  

Against these statements it is no surprise that Malaysia and Indonesia to much worse in the 

global competiveness index (Malaysia rank 25, Indonesia rank 41) and the ease of doing 

business index (Malaysia rank 24, Indonesia rank 72) than Singapore (World Economic Forum 

2016; World Bank 2018).  

Cross-border Strategic Coupling in SIJORI? 

Interestingly, the interviews not only provide information about the different locational 

(dis)advantages and factor endowments. The expert interviews also allow to answer the 

question whether a cross-border strategic coupling is taking place in SIJORI. There are clear 

indications that firms are strategically using differing regional assets in close spatial proximity 

in the upstream sector, especially oil and gas equipment manufacturers, and in the very 

intertwined trading and storage business. 
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As discussed earlier, firms with high land demand are getting under pressure in Singapore:  

“the space is going to be limited and Singapore has by itself as an island, no matter how 

they are going to reclaim, they are going to end up having only a limited square metres” 

(SU1).  

Riau Islands and Johor are definitely offering space to expand, but also necessary work force 

(professionals). One major oil and gas equipment supplier confirms that they “do a lot of 

outsourcing” and later in the interview:  

“Now when it comes to machining or when it comes to a specific threading, or let’s say 

some chemical treatment or coating or heat treatments or stuff like this there is quite a 

few suppliers available here, local suppliers, they are all Singaporean. But again, right 

next door to Malaysia we have also quite a few machining suppliers in Malaysia too. 

We reach out to and they are very competitive with the local suppliers here” (SU1).  

Johor and Batam are able to attract low value-added activities, whereas the lead firm uses the 

sophisticated supplier base in Singapore to develop high-end products and services, profits from 

the excellent human capital base and business climate as well from the proximity to customers. 

The cross-border division of labour enables MNEs to strategically balance their activities 

according to the required regional assets. This particular spatial organization provides 

development impulses to the neighbouring regions. For instance, a leading rig producer based 

in Singapore has implemented this particular spatial organization as a strategy to improve its 

cost-efficiency. The company established yards in Karimun and Batam for  

“some of the lower end fabrication for the Singapore facilities. So certain steel block 

fabrication is done in Batam, then shipped over to Singapore. So the proximity between 

Batam and Karimun are very close to Singapore. So that helps” (SU5). 

Another example of cross-border complementarity in SIJORI connects production of subsea 

equipment in Batam with necessary training of workforce in Singapore:  

“We do some sort of finishing work on the product that we buy from third parties, that's 

being done in either China or in Batam”. These works require well trained professionals: 

“We have a training facility in Tuas in Singapore. We train all our machinists” (SU3). 

Especially since the low crude oil price environment in 2014 the complementarities across 

SIJORI’s sub-regions have been increasingly used by oilfield service and equipment companies 

in order to face the intense cost pressure. To name an example, the Singapore based equipment 
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supplier KTL Global announced to relocate the rigging and steel rope production to Johor while 

remaining the administrative headquarter as well as more sophisticated activities in Singapore. 

The company intends to increase internal efficiency through the splitting up of activities across 

SIJORI (The Straits Times 2015).  

A second activity where a cross-border strategic coupling within SIJORI can be observed is in 

the intensively intertwined trading and storage of oil and gas. In recent years the independent 

storage capacity in Johor and Riau Islands has been expanded considerably, now reaching 26% 

of the total independent storage capacity in SIJORI. The reason behind the expansion is the 

availability of land in close proximity to Singapore as this quote illustrates  

“Now Malaysia has lots of land, they are riding on what Singapore is not able to 

provide.” (SM2). 

In consequence, the additional capacity increases the competition for storage companies in 

Singapore. From a cross-border perspective this has a positive impact on costs “So instead of 

raising terminal costs here in Singapore, it sort of puts a cap, puts a pressure on terminal fees 

here in Singapore. So it is a win-win situation, because it keeps Singapore as trading hub” 

(SC2). But more importantly, the capacity increases in storage will “lead to more flows of oil 

and gas, helping to meet the growing demand from traders [located in Singapore] for more 

liquidity to feed increasing pricing activity” (The Indian Express 2011). Interview partners 

involved in trading and centred in Singapore are very optimistic and see the region becoming 

an oil trading hub similar to Amsterdam-Rotterdam-Antwerp (ARA) in Europe. The increased 

capacity  

“will add to what will reach 40 million cubes in the next few years. So that is 

encouraging for the market, but does it threaten Singapore's position as a trading hub? 

I do not think so. I think it will encourage the development and only cement Singapore 

as a trading hub, with all these outlying terminals” (SC2).  

The reinforcement of the cross-border nature of the trading hub is also reflected by Platts 

response to the growth of storage capacity in Johor and Riau Islands in how the value of oil 

products is assessed. Under the newly introduced Platts FOB Straits all the terminals in SIJORI 

are included in the oil benchmarking in an integrated manner, replacing the formerly used Platts 

FOB Singapore. 
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Table 3. The evolution of independent storage capacity in SIJORI 

Terminal Name Terminal Port 
Total cap. 

(cbm) 

Founding 

year 

Vopak Terminals Singapore Pte. Ltd. (Penjuru) Singapore 283,850 1970s 

Vopak Terminals Singapore Pte. Ltd. (Sebarok) Singapore 1263,079 1983 

Tankstore Pte. Ltd. Singapore 2000,000 1990 

Singapore Petroleum Co. Ltd. (Sebarok) Singapore 220,000 1992 

Vopak Terminals Singapore Pte. Ltd. (Sakra) Singapore 288,070 1994 

Oiltanking Odfjell Terminal Singapore Pte. Ltd. Singapore 402,331 1999 

Oiltanking Singapore Ltd. (OTS,Seraya Av.site) Singapore 717,500 2005 

Horizon Singapore Terminals Pvt. Ltd. Singapore 1252,184 2005 

Vopak Terminals Singapore Pte. Ltd. (Banyan) Singapore 1449,763 2006 

Oiltanking Singapore Ltd. (OTS, JI Hwy site) Singapore 649,500 2006 

Universal Terminal (S) Pte. Ltd. Singapore 2360,000 2008 

Oiltanking Helios Singapore Pte. Ltd. Singapore 503,400 2008 

Senoko Services Pte. Ltd. (SSPL) Singapore 260,000 2009 

Stolthaven Singapore Pte. Ltd. Singapore 237,252 2011 

Banyan Caverns Storage Services Pte. Ltd. Singapore 480,000 2014 

Far East Oil Terminal One (Malaysia) Sdn. Bhd. Pasir Gudang, Johor 231,000 2003 

KIC Oil & Gas Sdn. Bhd. (Kadriah I) Tanjung Pelepas, Johor 326,000 2011 
Langsat Terminal (One) Sdn. Bhd.  Tanjung Langsat, Johor 476,000 2011 

Langsat Terminal (Two) Sdn. Bhd. Tanjung Langsat, Johor 171,000 2011 

ATT Tanjung Bin Sdn. Bhd. (ATB) Tanjung Pelepas, Johor 1153,000 2012 

Pengarang Independent Terminals Sdn. Bhd. Pengerang, Johor 1312,768 2014 
PT. Oiltanking Karimun Karimun, Riau Islands 758,765 2016 

Source: Authors’compilation, based on: Tank Storage Magazine (2017). 

 

 

The described cross-border strategic coupling is not happening automatically. The strategic 

decisions made by firms are also influenced by institutional conditions. In Singapore, the state 

is pushing the firms to increase their value-added activities in a very proactive way:  

“So they are always talking to us about bringing more research, bringing new product, 

bringing new invest product to be built here in Singapore” (SU1).  

This orientation on high-value added functions is supported by the Singaporean state through 

schemes such as the PIC1 and thus softly forcing the firms to relocate their low added value 

activities:  

“Singapore is all based on one concept. And that concept is outsource as much as 

possible to the outside with the low income, keep the technology, keep the brain, the 

research, the money, the banking, keep it all inside. But the cheap stuff get it outside, do 

it in Batam, do it in Indonesia, do it in Malaysia, do it wherever you can.” (SU1).  

                                                           
1 The Productivity and Innovation Credit Scheme (PIC) grants 400% tax deductions/allowances for 
expenditures in upgrading-related investments (e.g. training of employees, research and development 
activities, acquisition and leasing of IT and automation equipment) (IRAS 2017). 
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For instance, a major multinational equipment provider reports that  

“there was a bit of a push from the Singapore government to get us to consolidate some 

of those offices and […] increase the value of that because […] it’s just a big space of 

open land where we've got equipment kind of lying around” (SU4).  

This singling out of low added-value activities was implemented by the Singaporean 

government inter alia through terminating site leases. As a consequence, the company relocated 

warehouses to neighbouring Batam and Johor.  

All these statements about the role of Singaporean state agencies are very much in line with the 

recommendations made by the Economic Steering Committee (ESC) in 2010, the base of 

today’s strategic economic planning of the city-state. Five out of seven key strategies, namely 

“Growing through skills and innovations”, “Build a vibrant and diverse corporate ecosystem”, 

“Make innovation pervasive, and strengthen commercialisation of R&D”, “Become a smart 

energy economy”, “Enhance land productivity to secure future growth”, are demonstrating the 

strong will to increase productivity levels and achieve higher value added (ESC 2010).  

Johor and Riau Islands are strategically offering land for expansion. The Iskandar Development 

plan stresses the aim to complement Singapore and to become the “Asian ARA region” 

(Iskandar Malaysia 2014). In Riau the local authorities like BP Karimun offer one-stop-services 

to attract investment in storages.  

However, cross-border strategic coupling is so far limited to offshore equipment and trade 

related storages. Strategic coupling in other oil and gas activities were not mentioned in the 

expert interviews. One potential candidate could be petrochemicals as Jurong Island’s 

capacities are limited. The RAPID project in Johor is seen as a potential expansion area by 

industry players. However, up to now no foreign direct investments in further processing of oil 

and gas could be attracted. According to the experts in the field, the reasons are twofold. First, 

the business cycle is still difficult. The low oil prize since 2012 hurts the industry and the 

insiders are clear that “We know the market has enough refining capacity, it is question of where 

is the demand coming from” (SC2). Second, several interview partners were stressing the 

importance of political stability for long-term investments. The time horizon in downstream 

activities is often 30 to 40 years (JD1).  

According to a representative of a leading German chemical company the most important 

precondition for attracting investments in the downstream segment is trust in the institutions 

which is missing so far:  
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“Johor’s success will depend on whether Malaysia will be able to provide stable 

political conditions, stable, fiscal and tax conditions. And if this is achieved, Johor 

Bahru and the whole region will become a gigantic industrial cluster, which will be very 

successful” (SD1).  

 

5.   Conclusion 

In more than forty years, Singapore has turned into a world leading hub in the oil and gas 

industry. By far, it is more than just the “safe harbour” from where MNEs coordinate their 

operations in Southeast Asia. Over the years, the city state successfully has established a 

localized production network from up-, over mid- to downstream activities. In functional 

perspective, Singapore was able to upgrade into high value added activities at both ends of the 

smile curve (like R&D, sales and marketing). The neighbouring regions Johor and Riau Islands 

had respectively have high flying plans to enter the oil and gas value chain. But so far, the 

success is limited to offshore equipment and storage. After decades of heavy investment by the 

Singaporean state into industry specific infrastructure in transport and logistics and by MNEs 

and local champions into their operations, a very efficient and competitive environment has 

emerged. The petrochemical complex on Jurong Island with its state-of-the-art plug and play 

system is only one example that illustrates this development. Johor and Riau Islands have 

difficulties to catch-up or outcompete their neighbour. Moreover, Singapore is far ahead in 

terms of business climate and institutional backing of MNEs (and this since its foundation), in 

attracting business functions, concerning infrastructure, technological capabilities, finance and 

trade.  

However, due to its physical limitations and a changing economic policy environment 

(acknowledging the role of Singapore as the driving engine), Johor and Riau Islands were able 

to attract investment from MNEs in Singapore, especially in offshore equipment and storages. 

The strong interrelation between these investments in the neighbouring regions with Singapore 

can be described as cross-border strategic coupling. The three SIJORI territories are not only 

complementing each other, but firms based in Singapore are taking strategic advantage of the 

different factor endowments. The increase of storage capacity in Johor and Riau Islands 

enhance the competitiveness of the trading hub in Singapore. Also the expansion of land-

intensive offshore equipment manufactures into the neighbouring regions allows firms in 

Singapore to optimize their operations in close spatial proximity and thereby respond to the 
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three capitalist drivers: cost, flexibility and speed. In Johor and Riau Islands this expansion 

creates jobs and economic development. 

The findings show that this expansion so far has relied on rather generic regional assets – 

namely cheap labour and land. The question arises whether strategic coupling is also possible 

in higher value-added activities, e.g. petrochemicals. As expressed by several interview 

partners, the potential to attract investments in processing of oil and gas (downstream), 

especially in relation with the RAPID project in Johor, is acknowledged. However, the strategic 

coupling will not happen automatically. First, because long term investment needs trust in the 

institutional conditions and so far Malaysia and Indonesia are still not considered as “safe” 

places. Second, Singapore is already pushing firms either MNEs or local firms to increase their 

profitability by introducing new technologies, new production concepts (like smart grids as 

expressed in the Jurong 2.0 initiative) in order to enhance its global competitiveness. In order 

to become a partner in strategic coupling processes, Johor and Riau Islands not only have to 

complement the strategic needs of Singapore-based MNEs through the mere provision of cheap 

land and labour. Commitment by national and regional authorities in supporting the strategic 

coupling through own investments in education and training, in infrastructure, will help to 

qualify for attracting investment in higher value-added activities and set the spatial division of 

labour across SIJORI into motion.  

The applied mixed-method approach enabled an in-depth exploration of the functional division 

of labour across the SIJORI Growth Triangle for a yet disregarded but crucial industry. While 

the quantitative mapping of business activities and sub-sectors delivered a comprehensive 

overview on the functional profiles of the three sub-regions, qualitative information gained 

through expert interviews revealed insights on cross-border connections as well as the 

underlying rationales for the spatial division of labour.  

Beyond providing novel insights on this particular case study the findings highlight the idea of 

a cross-border strategic coupling and thereby adding to the debate on GPNs (Coe et al. 2004; 

Yeung 2009; Coe und Yeung 2015). The way how the oil and gas production network touches 

down in the SIJORI Growth Triangle illustrates that the global integration does not merely rely 

on endogenous assets of each sub-region. The strategic coupling process also stems from the 

complementarities provided across entire SIJORI that meet the needs of transnational 

companies. This heterogeneous setting allows for example companies based in Singapore to 

increase their internal efficiency while maintaining the speed and flexibility in the production 

process. 
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It also shows that complementarities have been relatively rigid since the introduction of the idea 

of a SIJORI Growth Triangle across the three sub-regions. The findings reveal that the 

structurally weaker components of the triangle require appropriate “regional” institutions 

promoting and shaping regional assets beyond cheap labor and land in order to evolve jointly 

with Singapore and complement the emerging needs of the transnational companies. Thus, 

against the spatially blind advice of the World Bank (2009) for “lagging” areas to simply 

increase the connectivity to ‘leading’ areas institutions are crucial to optimize the spread effects 

from the latter.  
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Appendix A   
Taxonomy of greenfield investments by sub-sectors of the oil and gas industry   
Category sector Sub-Sectors fDi Financial Markets NAICS 2017 - OG Industry (Code) Sector OG(SATA) 

Upstream, Downstream & 

Midstream 

   

Coal, Oil and Natural Gas Oil & Gas extraction Oil and Gas Extraction (211) OG Extraction  
Support activities for mining & energy Support Activities for Oil and Gas Operations 

(213112) 
Support activities 

Minerals  Support Activities for Mining Drilling Oil and Gas Wells (213111) Support activities 

Business Services  Architectural, engineering, & related 
services  

Geophysical Surveying and Mapping Services 
(541360) 

Support activities 

 
Heavy & civil engineering Oil and Gas Pipeline and Related Structures 

Construction (237120) 
Support activities 

 
Speciality trade contractors Site Preparation Contractors (238910) Support activities 

Coal, Oil and Natural Gas Natural, liquefied and compressed gas Natural Gas Liquid Extraction (211112) LNG  
Petroleum refineries Petroleum Refineries (324110) Petroleum refining  
Other petroleum & coal products Other Petroleum and Coal Products 

Manufacturing (324191) 
Petroleum refining 

Transportation Pipeline transportation of crude oil Pipeline Transportation of Crude Oil (486110) Midstream   
Pipeline transportation of natural gas Pipeline Transportation of Natural Gas 

(486210) 
Midstream  

 
Other pipeline transportation Pipeline Transportation of Refined Petroleum 

Products (48691) 
Midstream  

Warehousing & Storage Petroleum bulk stations & terminals Petroleum Bulk Stations and Terminals 
(424710) 

Midstream 

Coal, Oil and Natural Gas Fossil fuel electric power Fossil Fuel Electric Power Generation (221112) Electricity  
Other electric power generation (Coal, 
Oil and Natural Gas) 

Other Electric Power Generation (221118) Electricity 

Downstream Products** 
   

Building & Construction 
Materials 

Asphalt paving, roofing, & saturated 
materials 

Asphalt Paving, Roofing, and Saturated 
Materials Manufacturing (32412) 

Refined products 
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Chemicals Basic Chemicals Cyclic Crude and Intermediate Manufacturing 
(325194) 

Refined products 

 
Other chemical products & preparation All Other Miscellaneous Chemical Product and 

Preparation Manufacturing (325998) 
Refined products 

 

Paints, coatings, additives & adhesives Paint, Coating, and Adhesive Manufacturing 
(3255) 

Refined products 

 
Pesticide, fertilisers & other agricultural 
chemicals 

Pesticide, Fertilizer, and Other Agricultural 
Chemical Manufacturing (3253) 

Refined products 

 
Resin & artificial synthetic fibres & 
filaments 

Resin, Synthetic Rubber, and Artificial and 
Synthetic Fibres and Filaments Manufacturing 
(3252) 

Refined products 

 
Soap, cleaning compounds, & toilet 
preparation 

Soap, Cleaning Compound, and Toilet 
Preparation Manufacturing (3256) 

Refined products 

Pharmaceuticals 
Medicinal & botanical  

Medicinal and Botanical Manufacturing 
(325411) 

Refined products 

 
Other (Pharmaceuticals) Pharmaceutical and Medicine Manufacturing 

(32541) 
Refined products 

 
Pharmaceutical preparations Pharmaceutical Preparation Manufacturing 

(325412) 
Refined products 

Plastics Artificial & synthetic fibres Artificial and Synthetic Fibres and Filaments 
Manufacturing (32522) 

Refined products 

 
Laminated plastics plates, sheets & 
shapes 

Laminated Plastics Plate, Sheet (except 
Packaging), and Shape Manufacturing (32613) 

Refined products 

 
Other plastics products Other Plastics Product Manufacturing (32619) Refined products  
Plastic bottles Plastics Bottle Manufacturing (32616) Refined products  
Plastic pipes, pipe fitting & unlaminated 
profile shapes 

Plastics Pipe and Pipe Fitting Manufacturing 
(326122) 

Refined products 

 
Polystyrene foam products Polystyrene Foam Product Manufacturing 

(326140) 
Refined products 

 
Urethane, foam products & other 
compounds 

Urethane and Other Foam Product (except 
Polystyrene) Manufacturing (326150) 

Refined products 

Rubber Other rubber products Other Rubber Product Manufacturing (32629) Refined products 
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Rubber hoses & belting Rubber and Plastics Hoses and Belting 

Manufacturing (32622) 
Refined products 

 

Spring & wire products Spring and Wire Product Manufacturing 
(33261) 

Refined products 

 
Tyres Tire Manufacturing (32621) Refined products 

Notes: *The taxonomy of investments by the oil and gas sub-sectors is mainly based on APQC's Process Classification Framework (PCF) as 
well as the definition of the oil and gas chain presented by BRIDGE (2008). PCF is aligned with the North American Industry Classification 
(NAICS).** Including sectors that are closely related to the oil and gas refining and processing industry, based on BRIDGE(2008) and 
CLEWS(2016). 
Source: Own compilation, based on: fDi Markets, a service from The Financial Times Limited (2016). 

 

Appendix B 

Taxonomy of greenfield investments by business function 

Category function Functions fDi Financial Markets 

Construction  Construction 

Extraction Extraction 

Energy Electricity 

Production Manufacturing; recycling 

Logistics Logistic, distribution & transportation 

Sales and marketing Retail; sales, marketing & support 

Support and servicing Customer contact centres; education & training; ICT & internet infrastructure; maintenance & servicing; shared 
service centre; technical support centres 

Business services Business services 

Headquarters Headquarters 

Research and development Design, development & testing; research & development 

Note: The taxonomy of investments by business functions is mainly based on the classification presented by SCHILLER et al. 2015. 

Source: Author’s own illustration, based on: fDi Markets, a service from The Financial Times Limited (2016). 
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Appendix C 
 

Taxonomy of source of investment by geographic region 
 

M49 

code* 

Geographic 

region 

Source Country fDi Financial Markets Source World 

Region (STATA) 
 Africa  

 

015 Northern Africa Algeria; Egypt; Libya; Marocco; Sudan; Tunesia Africa 

014 Eastern Africa Burundi; Djibouti; Eritrea; Ethiopia; Kenya; Madagascar; Malawi; Mauritius; 
Mozambique; Rwanda; Seychelles; Uganda; Zambia; Zimbabwe 

Africa 

017 Middle Africa Angola; Cameroon; Democratic; Republic of the Congo; Equatorial Guinea; Gabon; 
Congo 

Africa 

018 Southern Africa Botswana; Namibia; South Africa Africa 

011 Western Africa Burkina Faso; Côte d'Ivoire; Gambia; Gambia; Ghana; Mali; Nigeria; Senegal; Sierra 
Leone; Togo 

Africa 

 Americas  
 

419 Latin America & 
the Caribbean 

Antigua and Barbuda; Bahamas; Barbados; Cayman Islands; Cuba; Dominican Republic; 
Haiti; Jamaica; Martinique; Puerto Rico; Saint Lucia; Trinidad and Tobago; Turks and 
Caicos Islands 

Latin America & the 
Caribbean 

013 Central America Belize; Costa Rica; El Salvador; Guatemala; Honduras; Mexico; Nicaragua; Panama Latin America & the 
Caribbean 

005 South America Argentina; Bolivia (Plurinational State of); Brazil; Chile; Colombia; Ecuador; Guyana; 
Peru; Uruguay; Venezuela (Bolivarian Republic of) 

Latin America & the 
Caribbean 

021 Northern America Bermuda; Canada; Greenland; United States of America Northern America 
 Asia  

 

143 Central Asia Kazakhstan; Kyrgyzstan; Tajikistan; Turkmenistan; Uzbekistan Asia-Pacific 

030 Eastern Asia China; China, Hong Kong Special Administrative Region; Japan; China, Macao Special 
Administrative Region; Mongolia; Democratic People's Republic of Korea; Taiwan, 
Republic of China 

Eastern Asia 

035 Sout-eastern Asia Brunei Darussalam; Cambodia; Indonesia; Lao People's Democratic Republic; Malaysia; 
Myanmar; Philippines; Singapore; Thailand; Viet Nam 

Eastern Asia 

034 Southern Asia Afghanistan; Bangladesh; India; Iran (Islamic Republic of); Nepal; Pakistan; Sri Lanka Asia-Pacific 
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145 Western Asia Armenia; Azerbaijan; Bahrain; Cyprus; Georgia; Iraq; Israel; Jordan; Kuwait; Lebanon; 
Oman; State of Palestine; Qatar; Saudi Arabia; Syrian Arab Republic; Turkey; United 
Arab Emirates; Yemen 

Asia-Pacific 

 Europe  
 

151 Eastern Europe Belarus; Bulgaria; Czechia; Hungary; Republic of Moldova; Poland; Romania; Russian 
Federation; Slovakia; Ukraine 

Rest of Europe 

154 Northern Europe Denmark; Estonia; Finland; Iceland; Ireland; Latvia; Lithuania; Norway; Sweden; United 
Kingdom of Great Britain and Northern Ireland 

Western Europe 

039 Southern Europe Albania; Andorra; Bosnia and Herzegovina; Croatia; Greece; Italy; The former Yugoslav 
Republic of Macedonia; Malta; Montenegro; Portugal; San Marino; Serbia; Slovenia; 
Spain 

Rest of Europ 

155 Western Europe Austria; Belgium; France; Germany; Liechtenstein; Luxembourg; Monaco; Netherlands; 
Switzerland 

Western Europe 

009 Oceania Australia; Fiji; French Polynesia; Micronesia; New Caledonia; New Zealand; Papua New 
Guinea; Samoa; Solomon Islands; Vanuatu 

Asia-Pacific 

Note: * M49 is a standard for country, area or geographic region codes used by the United Nations; their three-digit numerical codes used for 
statistical processing purposes by the Statistics Division of the United Nations Secretariat; the assignment of countries or areas to specific 
groupings is for statistical convenience and does not imply any assumption regarding political or other affiliation of countries or territories by 
the United Nations. 
Source: Own compilation, based on: fDi Markets, a service from The Financial Times Limited (2016); UNSD (United Nations Statistics 
Division), 2017. Methodology. Standard country or area codes for statistical use (M49). https://unstats.un.org/unsd/methodology/m49/, 2017-
11-14. 

 


