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[bookmark: _Toc267631970]Foreword
This report was written as the conclusion of a 30 ECTS master thesis project by two students, Andreas Hansen (s042002) and Monika Luniewska (s053986) at the Department of Management Engineering under the Technical University of Denmark (DTU).  The practical part of the project was performed in Malaysia in the period January - May 2010. The analysis of the results and report writing was done in Denmark between May and July 2010.
This project is evidence that when two very different fields of expertise are brought together an original frame of work and understanding can be created. With different technical and academical backgrounds the two team members have not only challenged themselves in venturing forth with the project but also challenged the tendency to make highly specialised master thesis’s within a narrow field of research – if one dare to say; In the true spirit of the poly-technical studies!    
But the project would not have succeeded without the help of a lot of brilliant people. So first of all we would like to thank to our DTU supervisors; Arne Wangel, Stig Irving Olsen and Morten Elle for their help and support in formulating and executing the project. Also, we are very grateful for the help we received from the IRDA representatives, Boyd Dionysius Joeman, Zulkefley Ariffin, Hana Badriah Zulkifli and Sharifah Shahidah Syed Ahmad. They assisted us in the collection of data during the field study, as well as in organizing our daily life in Malaysia. In addition to this we also want to express our gratitude to all the people who accepted our plant visits, interviews and gave us access to relevant data.
The work on the project was a great and educating experience for both of us and we are hoping that our adventure with supporting sustainable development in Malaysia will not end with this project.



[bookmark: _Toc267631971]Abstract
This is a very important moment for Malaysia as it is undergoing transition from a developing country to a developed one. Rush to industrialization after gaining independence in1957 had a very bad effect on environment. It has already been acknowledged by Malaysian government that in order to bring the country to international standards more focus have to put on sustainable development in terms of environmental and social aspects.
Iskandar Regional Development Authority’s (IRDA’s) vision is ‘to create Iskandar Malaysia as the first choice to Incest, Work, Live and Play’. They have made a Comprehensive Development Plan 2025 (CDP), which constitutes blueprint for transformation of Iskandar region. The success in execution of these plans is highly dependent on the policies which will regulate development and their execution.  The aim of this project was to evaluate their plans and policies and suggest recommendations for improvement.
Two aspects of sustainable development have been assessed, city and industry. When looking at the city solid waste management and transportation were chosen as study cases. For the analysis of industrial development, a detailed analysis of Pasir Gudang Industrial Park and a network of palm oil industry were performed.
The main recommendations for IRDA with regards to policy making which could support sustainable development were formulated as follows:
Sth about more focus on environment and society instead of economy
Sth about holistic approach plus examples
Sth about active participation, social awareness, blabla. Maybe clustering and support networking. Maybe also sth specific from your part?
It is highly believed that for Iskandar area and the entire Malaysia paying more attention to the issues mentioned above will bring the society to ’high-income and developed nation’ as it is formulated in the 10th Malaysia Plan.
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[bookmark: _Toc267631973][bookmark: _Ref267632239]Introduction
Malaysia is in a period of transition both economically and socially towards becoming a developed nation. This is described by the following quotation from a speech given by the Malaysian Prime Minister Dato’ Sri Mohd. Najib Bin Tun Abdul Razak, introducing the motion to table the Tenth Malaysian Plan, on 10 June 2010:
”The Tenth Malaysia Plan, which will be implemented based on strategic thrusts, programmes and allocations which are needed to realise Vision 2020 and to advance the nation to high-income and developed nation status by 2020”
This illustrates the change Malaysia is going through from being a developing country to becoming a developed country. Such a transformation requires a lot of effort and there are a multitude of challenges that need to be faced in order for the country to live up to the responsibility that follows such development.
The country has through its relatively short history as an independent nation had a quite remarkable economic growth. In 1957 Malaysia gained independence from the British and between 1970 and 2006 the real GDP growth was 6.8% on average(1), which is a lot higher than the global average around 2,4% (Chandrasekhar and Ghosh 2008).
The rapid development has come with a cost. The economic expansion has been based on industrialization and this has in turn taken its toll on the environment. Even though the country still have a relatively good score in the Environmental Performance Index the biodiversity and the environment in general have suffered due to deforestations and pollution of rivers as well as there have been severe issues with air quality in the latest years.
The economic development has also been influenced by the inequity that has been a part of the multiethnic country for many years. Among the three main ethnic groups Malay, Chinese and Indian the Malays form the majority and as a result have controlled the political system since gaining independence in 1957. This has fostered a range of positive discrimination policies that favoured the Malays, but there are still issues with poverty among some of the groups.
The Malaysian plans have aimed at handling these national challenges while keeping the pace of the development, but there seem to be a main focus on the economic aspects and therefore the country runs a risk of failing with forming a holistic sustainable development.
[bookmark: _Toc267631974]Project area
In line with the overall national development plans some regions have been selected as growth centres. One of these is in the southern Malaysia in the state of Johor where a large project called ‘Iskandar Malaysia’ have been set in motion with the intention to capitalize on the even more rapid development that have taken place in  the neighbouring Singapore. The proximity allows for good connections and for extensive collaboration and trade across the border.
To plan and manage this development project a separate governmental authority were created. This authority called Iskandar Regional Development Authority (IRDA) has the responsibility to make sure that the vision of the Iskandar Malaysia is fulfilled. This vision being to create a region that is:
“A strong & sustainable metropolis of international standing”
At the set out of the project a feasibility study was conducted by the investment branch of the Malaysian government called Khazanah Nasional and they also made the first complete planning document to guide the process named the ‘Comprehensive Development Plan’ henceforth abbreviated the CDP (CDP 2006). This plan covers the period from when it was released in 2006 until year 2025 where the transformation of the regions should be almost complete.
However good the vision might sound the history of Malaysian development have shown that the notion of sustainability might not be as holistic as one could wish and furthermore even though the CDP tries to address the many diverse aspects of sustainability there can be a long way from planning to actual implementation. These two points are crucial for fulfilling the vision of a sustainable metropolis and for both there seem to be a range of challenges that needs to be faced.
[bookmark: _Toc267631975]Motivation
The project team came into contact with the project case of Iskandar Malaysia through a joint summer course in “Sustainable production in Industrializing countries” between our native university of DTU (Technical University of Denmark) and UTM (University Technology Malaysia). Prior the two team members had experiences with analysing industry in the Malaysian context through a course on “Technology and international development cooperation” where implementation of clean-tech solutions in Malaysian Small and Medium Sized Industries were analysed. The overall impression from these experiences is that the concept of sustainability in the Malaysian context seem to focus on economy and that the environmental concerns sometimes gets a bit lost in the bigger picture. Therefore it appears that there are several issues where we might be of assistance with our combined skills within sustainable production and sustainable city planning.
[bookmark: _Toc267631976]Problem formulation
This project is named “Strategic planning of the Iskandar Region in Malaysia as a sustainable Metropolis” and will focus on the planning efforts in relation to sustainability in a wider context that will later be defined in the Chapter 2. Background. The basis for the analysis will be the planning presented in the CDP and information retrieved from central actors. The main problem as we see it is that the planning does not reflect a broad understanding of sustainable development and therefore the problem that this report deals with can be formulated as:
How can the strategic planning of the Iskandar Region be improved towards a more sustainable outcome?
To answer this question there are several interesting aspects that can be investigated. As the Iskandar project aim to develop a large coherent urban area with both residential areas and industry first of all there can be looked at these two diverse development types.
To look at sustainable industrial development is relevant because the Iskandar region covers several large industrial areas ranging from ports with shipping facilities, over electrical and electronics business to manufacturing and a large concentration of palm oil industry. These branches all have an influence on their surroundings and the environment and to make the region sustainable it is necessary to have a plan for how to make these industries more sustainable too.
The industries all operate in the urban context due to their location within the Iskandar project boundaries. Therefore the industrial development cannot be said to be geographically neutral and the presence of industry have consequences for the management of the local carrying capacity and community health. Even though industry can place a heavy burden on the city through heavy energy and material consumption and water and air pollution a thriving industrial sector can also provide the solid economic basis that is needed to fund sustainable development in the city areas (Robins and Kumar 1999).
[bookmark: _Toc267631977]Cases
To set the scope of the report it was decided to narrow the industrial focus to one branch. As it was difficult to chose the most relevant sector without knowing the actual distribution of industries and their relative importance for the area the decision was postponed until a real field study could be conducted in the Iskandar region in Malaysia. First of all one zone, Pasir Gudang, was picked out due to its high intensity of industries and within this a extensive field study was carried out. All industries in the area were recorded and information on type and size retrieved. This gave the basis to choose the Palm oil industry as the sector to focus on, as there were many different and large companies within this branch.
To analyse the sustainability of the urban context infrastructure was chosen as the basis. Infrastructure is here understood as the utilities that supply both residences, retail and industry with necessary resources such as electricity and water and facilitates necessities such as communication, transport and waste removal. All the major utilities were observed during the stay and according to relevance both on the possibilities for environmental improvement and on what IRDA’s planning will actually have a effect on the two most relevant utilities were chosen as cases for further analysis.
This means that there are two cases for industrial development and another two for the urban context. These are as shown below on Figure 1. 

[bookmark: _Ref262107153]Figure 1 Scheme of the structure of the report.
Pasir Gudang is chosen because it is the zone with the most heavy manufacturing industry and the largest concentration of palm oil industry and this makes a good basis for an analysis of industrial symbiosis and the synergetic effects that can be achieved when specific branches of industry and their supporting services are clustered within a relative proximity of each other.
Palm oil as a specific branch is chosen because Malaysia and Pasir Gudang in specific have the largest concentration of palm oil related industry in the world. This makes the area leading within palm oil mills, refineries and end product production such as soaps and oleo chemicals and therefore it is relevant to look at whether this sector is actually performing to an acceptable sustainable standard.
During observations in the urban areas in the Iskandar region it was evident that there are some issues regarding solid waste. In all residential areas sites for open burning can be found and piles of waste are located at roadsides everywhere. Furthermore, it was found that the prevailing disposal method is dumping in landfills which leaves other more environmentally friendly options unused. The planning within this area also lacks and since it is a local matter there seen to be room for improvement.
Transportation was chosen as the last case as there are already serious problems with heavy loads on the road networks while there seem to be no real alternatives for the large part of the population that needs daily transport to and from work, shopping and leisure activities. The development within this area at the same time seems to be focused on the road network and thereby giving preferential treatment to private transportation. To make the transportation sector more sustainable there is a need for planning to improve the public transportation in the region.
[bookmark: _Toc267631978]Methodology
The methods used in the project work comprised of field as well as literature and desk study. The main source of data was a field study in Malaysia in the 3 months period from February till the end of April 2010 as well as a 3-week course in June 2009 also in Malaysia. The main elements of the field study were:
A number of interviews were carried out with employees from IRDA, scientists from UTM, industry representatives and also independent experts in relevant field. The interviews were used to obtain an immediate overview of the situation or to get deeper into the point of view of some of the stakeholders through their representatives. However, the data from interviews were usually not used directly unless confirmed by official statements or other publications to avoid misinterpreting specific standpoints. Also, it has been experienced that due to internal regulations or the overall Malaysian political situation people avoided certain topics, and some of the data which they presented seemed to be biased or contradictory to other sources. Therefore, the information which was used for the report was cross-checked either through written sources or during interviews with other stakeholders. Scripts from all interviews are presented in Appendix 1 – Interviews.
Company visits gave a good understanding of the actual situation inside the manufacturing plants in Pasir Gudang. In order to get any in-depth information on the status of the palm oil refining industry it was necessary to make visits as the level of publically available information in Malaysia is very low and as the companies generally do not trust outsiders. It has often been experienced that they do not answer e-mails (if they actually have an email address), they can be difficult to talk to on the phone and their officially listed contact numbers do not work. Furthermore, many of the companies did not have websites. Therefore, the company visits were a very important and valuable part of the research. 
However, it has also been acknowledged that the companies which accepted visits were the ones who are proud of their production system and they are probably the best examples in the branch. Nevertheless, the possibility of performing interactive and independent data collection in the factories highly enriched the level of understanding and improved the outcomes of the analysis.
Observations were a highly valuable form of getting to know the situation in Iskandar. Observations on different level, starting from 2-days trip to Pasir Gudang and mapping all the industries in the areas and finishing with everyday problems with Internet connection, highly affected the project work. Sometimes they were treated as a starting point for investigation (e.g. mixed population challenges) and at other times as a final proof of a certain practice (pictures of people burning their trash on the street). The research which was performed would not be possible without living directly in Johor, in the middle of everything, for three months.
Another type of information was literature and desk studies. In June 2009 the idea for the theoretical framework of the project was researched as part of a special course. From this time until the last week of the report writing various articles, publications, books and reports were researched under direction of the project supervisors. Moreover, internal and official materials received from IRDA, brochures of companies, companies’ websites, government information portals and relevant online videos were used in order to understand the current situation and challenges. Whenever using non scientific sources, there was a lot of effort made in cross-checking the data. Also, data from the government sometimes did not seem to be reliable. However, very often government was the only and final data supplier so there was not much choice and so certain data were used very carefully.
The methodology for the analysis was case specific and therefore it is described in more detail in relevant chapters. 
In general, the work in Johor, Malaysia has been a new experience and also a very exciting challenge. It is believed that the tools for data collection were chosen correctly although there are definitely ways in which it could have been improved if it was supposed to be repeated and they will be described in Chapter 6. Evaluation of the process.
[bookmark: _Toc267631979]Structure of the report
The report consists of three main bodies: Theory, Analysis and Conclusions. The overview on the content of each chapter is presented in Figure 1.

Figure 2. Structure of the report.



To make it easier for a reader to follow the report, a small form of a reader’s guide was prepared (see Table 1)
	Chapter
	Content
	Purpose

	Backgound
	-Information about geography, demography, politics, economy, industry, environment and palm oil industry in Malaysia
-Information about Iskandar project, role of IRDA and their plans for region development
	-To give an idea about history, transformation, current status, challenges and opportunities which Malaysia and the Iskandar region are facing at the moment

	Theoretical framework
	-Description of concepts and theories: Sustainability, Ecological Modernization, 4 legged model of industrialization, 4 Steps to sustainable production, Industrial symbiosis, Industrial clustering, Industrial ecology, Special economic zones
	-To introduce the theoretical framework which will be used to analyze data obtained from the research

	Analysis
	-Analysis of 5 case studies (see below), 
Case 1 – General for Malaysia, 
Case 2 and 3 – Elements of city infrastructure
Case 4 and 5 – Sample industrial site and sample industry sector at this site
	-To look at IRDA plans regarding city and industry sustainable development, examine it on a specific case and suggest recommendations on policy improvement

	Case 1–Environment
	-Analysis of environmental policies in Malaysia, their status and drivers for modernization
	-To understand what the general trend and biggest challenges are for environmental policy makers in Malaysia

	Case 2–Solid waste management
	-Description of the current situation of solid waste in Malaysia and of the solid waste management in the Iskandar region with focus on the planning efforts. An analysis section goes into detail with the flaws in the current planning. 
	-To provide an overview of status and planning of solid waste management in Iskandar
-To give recommendations on how to improve the planning

	Case 3-Transportation
	-Description of the transport patterns in Malaysia, the development modal forms with a focus on the current trend, descriptions of the planning for both road and rail networks and an analysis of the different measures that can improve sustainability of the planning
	-To provide an overview of transportation in Malaysia and Iskandar in specific with a focus on the development of modal split 
-To provide suggestions for planning improvements as well as to address pitfalls in the planning.

	Case 4–Pasir Gudang
	-Quantitative analysis of industrial cluster in terms of its type and sizes of the companies
	-To get an idea about composition of the cluster, as no reliable and complete data had been supplied before the study

	Case 5–Palm oil in Pasir Gudang
	-Quantitaive analysis of palm oil cluster in Pasir Gudang in terms of types and size of industries, location of headquarters and type of product. 
-Qualitative analysis of 10 palm oil related industries in terms of industrial symbiosis, technology status, utilities consumption, social aspects and plans for future
-Overall assessment of palm oil industry in Malaysia
	-To map what type of cpmanies and which activities are most common in Pasir Gudang palm oil cluster
-To learn about collaboration between the companies, industrial practice and technology status of palm oil industry in Malaysia
-To address issues resulting from broader perspective of role and position of palm oil industry in Malaysia

	Recommendations/ conclusions
	-Set of recommendation on plans/policy making for IRDA which could support sustainable development of Iskandar
	-To use negative and positive observations from cases to address general obstacles and opportunities in developing sustainable practices

	Evaluation of the process
	-Considerations on what was good and what could have been better carried out in the project
	-To describe learning experience and make critical assessment of the work
-To let others use this experience

	Further work
	-List of potential future projects which could be based on this work
	-To indicate areas in which other students could find interest and continue the work


[bookmark: _Ref267605578]Table 1. Readers guide.
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[bookmark: _Ref267624931][bookmark: _Ref267624939][bookmark: _Ref267624944][bookmark: _Toc267631980]Background
This chapter gives a more thorough introduction to the nation Malaysia; first about the country and its people then secondly about economy, industry and business. 
[bookmark: _Toc267631981]Geography and demography
Malaysia is an independent nation in south-east Asia bordering the South China Sea. It covers a total of 329,758 sq km, which is a little more than 7,6 times the size of Denmark. The Federation of Malaysia consists of 13 states, 11 of which are located on the peninsula and the last two on the northern part of the 3rd biggest island in the world, Borneo. Borneo is shared with the small sultanate of Brunei, and Indonesia while Peninsula Malaysia is bordered by Thailand to the north and has the small island state of Singapore as the neighbour to the south (2) (3).
In Figure 3 the map shows the location of Malaysia in the world and an enlarged overview of the country with its states on peninsular Malaysia and on Borneo. Furthermore the national capitol of Kuala Lumpur has been marked as well has the state capitol for the state of Johor; Johor Bahru. This city was the starting point for this research project and the residence for the project team during its stay in Malaysia.

[bookmark: _Ref267482125]Figure 3 – Location of Malaysia on the globe with the national capitol of Kuala Lumpur and the project regions state capitol of Johor Bahru marked on the map.
[bookmark: _Toc267631982]Population
Malaysia has approximately 28 million inhabitants of which approximately 1.6 million live in the capital of Kuala Lumpur. The population is divided into some major ethnic groups where Malays comprise roughly  57% of the total number of inhabitants while Chinese account for 25%, Indians 8%, and indigenous and others 10%[footnoteRef:1]. This blend of ethnic origins also gives rise to a diverse culture where languages and religions are mixed. The official language is Bahasa Melayu (also referred to as Malay) but other languages as English and different dialects of Chinese like Mandarin, Cantonese and Hokkien are also widely spoken. In the eastern states Sabah and Sarawak (on Borneo) the languages from the indigenous tribes is still used, among these mainly Iban and Kadazan (4) (5). [1:  These shares vary quite widely from source to source and e.g. depends on if the indigenous are counted as Malays. Furthermore the division of the population is also closely tied to political controversy.] 

The official state religion is Islam due to the majority of ethnic Malays and around 60% of the population is considered Muslim. For this reason Malaysia is also one of the countries in the world where the legal system is two-piece; there is a ‘secular’ and a ‘syariah’ judiciary. The ‘secular’ is a common system that deals with most legal cases while the ‘syariah’ only applies to Muslims and attends to matters that fall under the Islamic law of Sharia (5).
[bookmark: _Toc267631983]Politics
Malaysia adopted the British governmental system when they gained independence from the very same country in 1957. This means that the country is a constitutional monarchy headed by a King and has a bicameral legislative system with a Parliament, consisting of non-elected an upper House (Senate with 70 seats) and an elected lower house (House of Representatives with 222 seats), that is headed by the Prime Minister (5) (6) (7).
Since independence the National Front (Barisan Nasional - BN) coalition have had majority, and the biggest party in this coalition have been the UMNO (United Malays National Organization). Therefore have the leader of this party always been head of government, the Prime Minister. The opposition is another coalition of parties called People’s Alliance (Pakatan Rakyat - PR) (5).
In the latest election in 2008 BN got 50.3% of the votes, opposition got 46.8% and the last 2.9% went to others. This resulted in BN getting 136 seats and the opposition 78 seats in the House of Representatives (8).
[bookmark: _Toc267631984]Political debate
In 1971 the legislative program called the Malaysian New Economic Policy was launched with the aim of restructuring the Malaysian economy. This reform was based on affirmative action (also called ‘positive discrimination’) and was aimed at reducing the socioeconomic disparity between the Malay majority (called bumiputera) and the minorities of the population. This disparity had led to Malays rioting in the streets in 1969 due to their relative poverty holding only around 2% of the total economy. The New Economic Policy had as its goal to redistribute wealth from other Malaysian ethnic groups (mainly Chinese) and foreign people towards the bumiputera. This should be done by making sure that economical growth would be allotted to this group thereby increasing their relative wealth (their share of the total economy) without decreasing other groups’ absolute wealth. The program consisted of diverse measures such as quotas of shares held for bumiputera investors, improved access to higher education (more on this later), distribution of jobs within the public sector, and public companies handed off to bumiputera individuals, discount on real estate, and cheaper loans (Means 1996)(9)(anonymous interviews).
The New Economic Policy officially ended in 1990, but was replaced by the National Development Policy that ran until 2000, and till this day many of the benefits for bumiputera are still present in the Malaysian society and therefore the New Economic Policy are also still referred to in present tense.
Among the minorities there seem to be a widespread wonder why this policy of affirmative action based on ethnicity, and not actual wealth, is still active (Interviews). This has resulted in racial tension springing up again in the later years. This time it was the Indian minority that protested in the streets because they are still left behind in the economic development that have happened in Malaysia since the 70’s (10). This development and its connection to race will be described in the following section.
[bookmark: _Toc267631985]Economy of the people
From the time of independence Malaysia has developed from a low-income country with a rural economy based on large primary sector producing raw materials such as metals and agricultural products to become a middle-income with a large degree of manufacturing within various sectors. This transformation is ongoing and efforts have been made to attract high-tech and higher value-adding production companies in the last years. As a first-tier production country Malaysia’ economy has been quite dependent on its exports where the most important partners for its foreign trade are the ASEAN countries.  The two majors export partners are Singapore and China, and the import partners are China and Japan accounting for more than 26% (in both categories) of Malaysia’ foreign trade(5)
The country aims at joining the ranks as a high-income developed country in 2020, and due to the economic development in the latest years this goal seems within reach. One measure to look at is the GDP per capita which have shown a constant increase even with a simultaneous population increase, as can be observed in Table 2(11):
	
	2000
	2001
	2002
	2003
	2004
	2005
	2006

	GDP pr cap. (RM)[footnoteRef:2] [2:  Gross Domestic Product per capita in constant prices with year 2000 as index 100] 

	13,939
	13,815
	14,338
	15,043
	15,748
	16,216
	17,035

	Population (‘000)
	23,495
	24,013
	24,527
	25,048
	25,581
	26,128
	26,640


[bookmark: _Ref267573111]Table 2 – Overview of increase in population and GDP pr capita in Malaysia to show the economic growth (1).
From 1970 to 2007 the country has moreover succeeded in bringing down the poverty rate from 49% to less than 5% of households which is an impressive achievement (12).
Though the economy is growing Malaysia has for many years dealt with wealth distribution problems as the production sector have been run by very large corporations with a few people earning money, while a large part of the population have just been non-skilled workers e.g. in agriculture, fishing, plantations and at factories. The employment pattern have also been affected by somewhat racial segregation, where the Malays were mainly in the low income jobs within agriculture, forestry and fisheries and the Chinese part of the population commanded the higher earning areas of mining, manufacturing, construction and commerce as can been seen in Table 3. 

[bookmark: _Ref263679599]Table 3 – Employment by race and sector in peninsular Malaysia in 1970 (Thillainathan 1976) colour highlights by added.
As described in the section on political debate there have been attempts to tackle the unequal distribution of wealth but looking at the Gini-coefficient which is an interpretation of the inequality of income across the population it is evident that Malaysia still has great differences in how much people earn. On Figure 4 below it can be seen that Malaysia is still ranked quite low also compared to some of its surrounding neighbours.

[bookmark: _Ref263680536]Figure 4 – Comparison of Gini-coefficients according to world rank in the table, and to the surrounding countries in the illustration. Based on (13).
This indicates that Malaysia still have quite a small percentage of the population gaining a large portion of the total income, and that there thereby also is a somewhat large economical inequality in the country.
[bookmark: _Toc267631986]Education
Malaysia is doing well within education and actually it is the Education index where the country scores the highest in the UNDP HDI ranking. This is due to a high literacy rate of 91.9% for adults aged 15 or above, and an okay (for a developing country) Combined gross enrolment ratio in education of 71.5% (14).
The school life expectancy for children are approximately 13 years (on average) and the country uses 6,2% of its GDP on educational expenditures(5).
The educational system is divided into primary, secondary and tertiary education where children start primary at the age of 7 and continues for a period of 6 years, while secondary education is an additional 5 years. In the national schools classes are thought in Bahasa Melayu but from 2003 mathematics and science have been thought in English. This policy is though abandoned again in 2012 as surveys have shown that the students skills in these two subjects are degrading, which some contribute to insufficient abilities of the teachers to teach in English. There are also independent secondary institutions, primarily Chinese, where the school itself can chose how to teach, though monitored by the government. To be allowed at a public university additional 18-24 month of secondary education is required or 12 month at a matriculation college. At these colleges only 10% of the places are open for non-bumiputera students which somewhat limits other races access to universities, even though the direct racial quotas for universities were removed in 2003 (Gooch 2009)(9)(15).
After this initial presentation of the Malaysia people, politics and racial issues it is time to take a deeper look into the national economy and the reasons why Malaysia have succeeded in having a continues high economic growth for several decades.
[bookmark: _Toc267631987]Economy, industry and business
This section first gives a short overview of the Malaysian national economy and then moves on to describe the industrial sector and the contribution from different branches, after which the industrial planning efforts are listed. Secondly the section presents some of the conditions that are related to running a business in Malaysia such as tax incentives, workforce, company types, and average costs of operation and protection of Intellectual Property Rights.
[bookmark: _Toc267631988]National economy
Malaysian economy has undergone serious changes in the last 40 years after gaining independence in 1957. Taking advantage of its wealth in mineral resources and fertile soils, Malaysia has made a huge effort to move from agricultural and primary commodities production to an export-driven manufacturing economy based on high technology, knowledge-based and capital-intensive industries (1). Between 1970 and 2006 real GDP growth was 6.8% a year and is now worth 0,31% of world’s economy. An average inflation rate, measured by the Consumer Price Index (CPI) was only of 3.8%. In 2008 Malaysia's total trade reached RM1,19 trillion (approximately 362,1 US$ billion at 0.304275 US$ for RM1), which is an increase of 6,8% when compared to 2007 (1). Table 4 presents the key economic highlights of current economic performance of Malaysia.
	Factor
	2009e
	2010f

	Population
	28.3 million
	28.9 million

	GDP
	RM512.4 billion
	RM525.4 billion

	GDP Growth
	-1.7%
	4.5 - 5.5%

	Per capita income
	RM24,055
	RM24,661

	Inflation rate (CPI)
	0.6%
	2.25%

	Labour force
	12.1 million
	12.2 million

	Unemployment
	3.7%
	3.6%

	Total export
	RM553.3 billion
	RM559.0 billion

	Total import
	RM434.9 billion
	RM452.8 billion

	Major exports


	Electrical and electronic products

	
	Palm oil and palm oil-based products

	
	Liquefied natural gas (LNG)

	
	Crude petroleum

	
	Chemicals and chemical products

	
	Refined petroleum products

	Major imports
	Electrical and electronic products

	
	Machinery, appliances and parts

	
	Chemicals and chemical products

	
	Manufactures of metal

	
	Transport equipment


e – estimates, f – forecast
[bookmark: _Ref262719340][bookmark: _Ref263733239]Table 4. Key highlights of the current status of Malaysia economy. Sources: Economic Report 2009/2010, Bank Negara Malaysia Annual Report 2009, www.matrade.gov.my. Adopted from  (1).
When looking at the numbers presented above one needs to be aware of the global financial crisis in 2008 and therefore more information regarding GDP growth and performance of Malaysian Ringgit in the last years are presented in Appendix 2 - Economy and industry (Figure 1A, 2A and Table 1A). Further discussion of Malaysian economy will be performed in the background of industrial development of the country.
[bookmark: _Toc267631989]Industry
In the early years post-independence, Malaysian revenue was mainly originating from natural resources, such as tin ore, rubber and agricultural produce. At the end of 1980s, Malaysian government established certain incentives, such as liberalizing foreign investment in industry sector, opening up trade sector, modernization of physical infrastructure and tax and non-tax incentives which served as catalysts for industrialization. As a result a significant rise in Foreign Direct Investment (FDI) was observed and Malaysia’s real GDP growth reached 9.5% per year between 1990 and 1996, after having averaged 7% per year in the preceding two decades. Even in the years of Asian financial crisis in 1997-1998, Malaysia was still able to attract new investors unlike all the other countries in this geographical region. What was also observed after the crisis was that public investment and FDI in Malaysia also brought an increase in private domestic investment (Ang 2009). Although the last 2 years show signs of recession, the forecasts are still positive (BMI 2009). Tables presenting approved manufacturing investment and FDI in Malaysia since 1980, highlights of economic/industrial performance from 2007 and predictions for 2010 and Industrial Production Index are given in Appendix 2 - Economy and industry (Figure 3A, 4A and Table 2A).
In the last three years the major industries contributing to GDP growth were services and manufacturing (see Appendix 2 - Economy and industry, Table 3A and 4A). Current production structure of major bulk products is presented in Table 5. 
	Production
	2008
	2009
	1stQ

	
	
	
	2009
	2010p

	Rubber ('000 Tonnes) 
	1,072
	857
	193
	260

	Liquified Natural Gas ('000 tonnes) 
	23,422
	22,452
	-
	-

	Logs ('000 cubic metres) 
	20,083
	18,174
	-
	-

	Sawn Timber ('000 cubic metres )
	4,39
	3,899
	-
	-

	Paddy ('000 tonnes) 
	2,353
	2,51
	-
	-

	Crude Oil and Condensate ('000 Barrels) 
	-
	240,845
	40,089
	39,309

	Crude Palm Oil ('000 tonnes) 
	-
	17,565
	2,518
	2,478


[bookmark: _Ref262727380]Table 5. Manufacturing volumes in major bulk products in Malaysia (1).
Structure of investment in different manufacturing services in presented in Table 6.
	Industry
	No.
	Domestic Investment 
(mil USD)
	Foreign Investment (mil USD)
	Total Proposed Capital Investment (mil USD)

	Electronics & Electronic Products
	115
	225
	1163
	1388

	Basic Metal Products
	30
	629
	127
	756

	Food Manufacturing
	69
	303
	273
	576

	Chemicals & Chemical Products 
	77
	392
	2058
	2450

	Furniture and Fixtures
	31
	39
	12
	51

	Fabricated Metal Products
	99
	174
	227
	401

	Plastic Products
	42
	65
	161
	226


[bookmark: _Ref262729925]Table 6. Structure of investment in manufacturing sector in 2009. Full version of the table is presented in Appendix 2 - Economy and industry, Table 5A. (Iskandar 2009).
A large part of the Malaysian industry sector is comprised of Small and Medium sized Industries (SMIs). They represent approximately 50% of all Malaysian manufactures.  Because of low technological capacity and lack of capital for investments as well as limited environmental awareness, they are considered a large contributor to negative environmental impacts (Danida 2004). They are usually family owned with less than 75 employees (official definition of Small and Medium Enterprises is given in Appendix 2 – Economy and industry, Table 6A) and they serve the local market with low quality products. Another problem with SMIs is that they are often located outside industrial areas and so they require special attention of auditing authorities (Document 1994). 
[bookmark: _Toc267631990]Industrial development plans
Now Malaysia wants to move up the value chain and focuses on attracting high-tech, high end, knowledge-based and skills intensive industries. In order to achieve it The Ninth Malaysia Plan (9MP, 2006-2010) and Third Industrial Master Plan (IMP3, 2006-2020) were formulated. Their key priorities are listed below.
The Ninth Malaysia Plan (The Ninth Malaysia Plan 2006-2010, Economic Planning Unit, Prime Minister’s Department (March 2006))(More details in Appendix 2 – Economy and industry, Figure 5A):
Moving the Malaysian economy up the value-added chain - focuses on ‘up-scaling’ value-added manufacturing and manufacturing related service industries - especially tourism, finance, distributive trade, information and communications technology (ICT) and new growth areas like biotechnology.
Raising the capacity for knowledge and innovation and nurturing a first-class mentality - promoting research and development (R&D) and enhancing human capital development (investments in education system, skills training programs and empowering women and youth).
Addressing the persistent socio-economic inequalities constructively and productively- fighting poverty, promoting fair income and wealth distribution and abolish the rural-urban and interstate development gaps by balanced investment and uniform economic growth (relevant blueprints have been or are being made).
Improving the standard and sustainability of quality of life - improving and upgrading infrastructure, utilities, housing, urban transportation and health services as well as managing and protecting the environment.
Strengthening the institutional and implementation capacity - an efficient public service delivery system and good governance (special governmental unit have already been formulated).
While 9MP addresses many general issues of sustainable development of the country, The Third Industrial Master Plan (IMP3) focuses on transformation, development and promotion of the manufacturing, services and agriculture sectors (The Third Industrial Master Plan 2006-2020 (August 2006)):
Enhancing Malaysia’s position as a major trading nation
Generating investment in targeted growth areas
Integrating Malaysian companies into regional and global supply chains and networks
Ensuring industrial growth contributes towards equitable distribution.
Sustaining the manufacturing sector’s contribution to growth via targeted industries.
Promote services such as: business & professional services, integrated logistics, tourism, education & training, healthcare, ICT, distributive trade, construction services.
Facilitating the development and application of knowledge-intensive industries
Developing innovative and creative human capital
Strengthening the role of private sector institutions, trade and industry associations.
Creating a more competitive business operating environment 
To promote free trade and business incentives five economic growth corridors were established:
Sabah Development Corridor (SDC)
Sarawak Corridor of Renewable Energy (SCORE) 
East Coast Economic Region (ECER)
Northern Corridor Economic Region (NCER)
South Johor Economic Region (SJER); now known as Iskandar Malaysia (IM)
The last of these development regions is the one that is the research topic for this thesis.
[bookmark: _Toc267631991]Industrial tax incentives
The Malaysian Government has also offered investors fiscal incentives, such as full tax exemptions for up to 10 years (normal tax rate is 20 up to 28% and a general service tax of 5%) and partial tax exemptions up to 70% of statutory income.  Additionally, free zones and bonded warehouse facilities have also been given many incentives in the indirect tax regime. Moreover, tax incentives also cover investment allowance, reinvestment allowance, double deductions for certain expenditure (e.g. R&D and promotion of exports), tax exemption for Islamic businesses and special tax treatment for venture capital companies. Finally, transfer pricing is based on guidelines set up by Organisation for Economic Co-operation and Development (OECD) and enforced through the anti-avoidance provisions in Malaysian Income Tax Act 1967 (ITA).
Other areas which are modified in order to transform the country’s industry profile are: legal system (based on the British legal system and making local authorities carry out urban management functions such as planning and control), infrastructure (with focus on highways, ports and airports), skilled workforce (to be discussed in the next section) and stable political and economic environment (both described earlier).
[bookmark: _Toc267631992]Human workforce
The last huge element of industrialization is availability of skilled workforce. According to the projections the labour force will increase by 10% by the end of 2010 and reach 12,4 million people, which will be more than 40% of the total population (Invest in Iskandar Malaysia). By that time RM45 billion should be allocated for development of human capital. Education and training programs will be set up by new and already established institutions. In the areas where skills are not sufficiently available, importation of knowledge workers is allowed (Invest in Iskandar Malaysia). In Table 7 can be found numbers of students/trainees graduating from some specific study lines.



[bookmark: _Ref262739191]Table 7. Number of graduates from different study lines in years 2000-2010. Source: Manpower Department, Ministry of Youth and Sports, National Vocational Training Council, Ministry of Agriculture, Majlis Amanah Rakyat and Construction Industry Development Board Malaysia. Adopted from (Iskandar 2009).
In order to employ foreigners, special requirements of the Employment Act 1955, contributions to the Employees Provident Fund (EPF) and contributions to the Social Security Organisation (SOCSO) have to be met. Passport, other international ID, in some cases visa and employment pass must be assured. Expatriate personnel are permitted as long as the requisite expertise/skills are not sufficiently available amongst Malaysians. However, companies within new target development sectors are not subjected to restrictions when hiring foreign knowledge workers. Non skilled employees from selected countries (e.g. India, Indonesia, and Thailand) are usually allowed to work within construction, plantation, services (as domestic maids, workers in the hotel industry, trainers and instructors) and manufacturing sectors due to unmet work-force demand. However, companies have to document that they have unsuccessfully tried to employ Malaysian workers before the foreigners are allowed.
[bookmark: _Toc267631993]Types of companies
The following types of businesses are allowed in Malaysia:
Locally-incorporated companies under the Companies Act 1965
Branches of foreign companies registered under the Companies Act 1965
Joint ventures
Sole proprietorships
Partnerships
The most common types of companies in Malaysia are private limited company (no more than 50 members) and public company (over 50 members and listed on Bursa Malaysia). They can be limited by:
Shares (the most common type - Sendirian Berhad (‘Sdn. Bhd.’), or in case of public company - Berhad (‘Bhd.’)).
Guarantee (no share capital, non-profit making organizations)
Shares and Guarantee
Unlimited Companies (no share capital, no limit on members’ liabilities)
[bookmark: _Toc267631994]Costs
Costs of running a factory/business in Malaysia are estimated by Malaysian Investment Development Authority as follows (see Table 8):
	Activity
	Specification
	Estimated costs

	Taxation
	Company tax
	20-25%

	
	Petroleum Income Tax
	38%

	
	Personal Income Tax
	1-27%

	
	Withholding Tax
	10-15%

	
	Sales tax
	5-10%

	
	Service tax
	5%

	Human Resources
	Executive employee
	545 - 6,445 US$/month

	
	Non-executive employee
	147 - 834 US$/month

	Utilities
	Electricity - Penisular Malaysia
	4,45 - 9,68 US cents/kWh

	
	Electricity - Sabah
	5,56 - 8,90 US cents/kWh

	
	Electricity - Sarawak
	4,0 - 11,12 US cents/kWh

	
	Water
	0,14-0,82 US$/m3

	
	Sewerage
	0,56-0,7 US$/head/month

	
	Scheduled Waste Treatment Rates
	See Appendix 2- Economy and industry, Tables 17A-20A

	
	Petrol
	0,4 US$/liter

	
	Diesel
	0,36 US$/liter

	
	Medium Fuel Oil
	0,3 US$/liter

	
	LPG
	0,56 US$/kg

	Transportation
	Container Haulage Rates
	2-3 US$/km/container


[bookmark: _Ref262755529]Table 8. Costs of running a factory in Malaysia (16)
More details regarding costs of human resources, utilities and transportation are presented in Appendix 2 – Economy and industry (Tables 7A-23A).
[bookmark: _Toc267631995]IPR protection
Malaysia belongs to World Intellectual Property Organisation (WPO), Patent Cooperation Treaty (PCT), the Paris Convention for the Protection of Industrial Property and the Berne Convention for the Protection of Literary and Artistic Works. Therefore, The Intellectual Property Corporation of Malaysia (MIPC) was established in order to assist in administration and enforcement of protection for patents, copyright, trademarks, designs and layout designs of integrated circuits (43).
Patents – they are regulated by Patents Act 1983 and the Patent Regulations from 1986 are the basis. After accession to PCT Malaysian patents are automatically designated for international preliminary examination and are valid 20 years from the filing date.
Copyright – it is governed by The Copyright Act 1987 and the Berne Convention. Therefore, Malaysian law protects copyrights in literary, musical, films, artistic works, sound recordings, broadcasts and its derivates. This protection is valid without registration and during the lifetime of the author and 50 years after his death. Ministry of Domestic Trade and Consumer Affairs is in charge of the copyright protection.
Trademarks – they are protected both under common law (no registration) and according to the Trade Marks Act 1976 and Trade Marks Regulations 1997 (after registration in Register of Trade Marks). Registration of trademark is valid for 10 years, but it can be renewed.
Industrial Designs – since September 1999 any registered industrial design has been protected by Industrial Designs Regulations 1999 and Industrial Designs Act 1996. Protection works for 5 years, but can be extended up to 15 years.
Layout Designs of Integrated Circuits – they are protected by Layout Designs of Integrated Circuits Act 2000 (LDIC). No registration is required. Protection lasts 10 years from date of commercial exploitation or 15 years from the development (if it was not commercially exploited).
Geographical Indications – according to Geographical Indications Regulations 2001 a producer of ‘local specialties’, a competent authority, a trade organization or an association can apply for 10 year registration of the indication and renew it after that time. Some form of protection is also valid without registration.
As it can be observed, Malaysian economy and industry have undergone enormous changes in the last 50 years and they are still dynamically developing. The government is facing a huge challenge and responsibility of moving Malaysian industry to high end, high tech and creative sectors while preserving current GDP from manufacturing sector. Many factors of industrialization, such as availability of workforce, technological development or utilities supply, seem to be considered, but the matter of realization of 9MP and 3IMP will be an issue of the efficiency of their enforcement. Nevertheless, the internationalization of Malaysian economy has already contributed to employment opportunities and increased living standards for many Malaysians (Julian and Ahmed 2009).
[bookmark: _Toc267631996]Environment 
The huge rush in industrialization in the 1960s and 1970s resulted in serious damage to the Malaysian environment. Although industrial responsibility and public awareness have been increasing in Malaysia in the last years, some important problems still remain unsolved. The development of environmental policies in this period and the current status of environment will be presented in this chapter.
[bookmark: _Toc267631997]Development of government policies
The earliest traces of environmental initiatives occurred after June 1972 when the United Nations Conference on the Human Environment (also known as the Stockholm Conference) was held and in August 1973 the Centre for Nuclear Research & Environment was established. In March 1974 the most important policy, ‘Environmental Quality Act (EQA) - Prevention, abatement and control of pollution and enhancement of the environment’ was published and in September 1974 the Ministry of Local Government & Environment was established. In April 1975 EQA came into force and in September 1975 the Division of Environment was created under the Ministry of Local Government & Environment. Then in March 1976 the Division of Environment was moved under Ministry of Science, Technology and the Environment (MOSTE) and in 1983 it changed its name to Department of Environment (DOE). Finally, since 27 March 2004 DOE has been under the Ministry of Natural Resources and Environment Malaysia (NRE) (Hezri and Hasan 2006, 40) (Rahman 2009). A number of other governmental Malaysian authorities are presented in Appendix 3 – Environment (Table 24A). Currently, the function of DOE is defined as: “To administer and enforce the Environmental Quality Act of 1974, and Section IV of the Exclusive Economic Zone Act 1984” (Rahman 2009).
Table 9 presents the different focuses in the national environmental policies since 1976. They are usually based on 5-year Malaysian Plans and each of them contributed to development of new policies.
	Malaysia plan
	Chapter
	New Statement
	Policy

	3rd (1976-1980)
	XI
	Socio-economic development impacts environment (population growth, men’s activities, urbanization and industrialization, land resources and natural heritage).
	Determine ecology of men (inter-dependence of social, cultural, economic, biological, and physical factors). Introduction of Environmental Impact Assessment (EIA) and Environmental Education.

	5th (1986-1990)
	IX
	Environmental conservation
protection of natural resources from overexploitation and pollution prevention.
	Protection of the environment to maintain the long-term sustainability.

	6th (1991-1995)
	XV
	Integration of environmental considerations.
	Public sector agencies required to give equal priority to environmental consideration.

	7th (1996-2000)
	XIX
	Environment and resource management to ensure sustainable and balanced economic and social development.
	Holistic approach
Promoting reduction, re-use and recycling
Promoting environmental performance standards.

	8th (2001-2005)
	XIX
	Adaptation of early preventive measures and precautionary principles.
Focus on air and water quality, solid waste management, and the utilization of cleaner technologies.
Enhancing land use planning, intensifying biodiversity conservation and forests marine management.
	Empowering local authorities and engaging communities.
Adoption of cleaner technologies by SMEs.
Promoting self-regulatory measures.
Natural resource accounting, environmental auditing and environmental costing.
Strengthening institutional capacity and regulatory framework.

	9th (2006-2010)
	XXII
	To improve standard and sustainability and quality of life.
Balance between development needs and the environment.
Fostering closer cooperation between stakeholders.
	More focus on EIA, strategic environmental assessments (SEA), cost-benefit analysis, market-based instruments and environmental auditing.
Tightening cooperation of stakeholders and NGOs.
Intensify environmental R&D.


[bookmark: _Ref263171046]Table 9. Development policies in Malaysia since 1976 (Hezri and Hasan 2006, 47) (Rahman 2009).
When looking at the table above, it can be observed that environmental considerations started with mainly observing and monitoring the effects of human on the environment and went through different phases of control mechanism. The 9th Malaysian plan focus on the linkage between quality of life and the state of environment, environmental R&D and cooperation of stakeholders for more sustainable development. A more detailed analysis of the development of environmental policies in Malaysia will be performed in Chapter 4.1 Environment.
After this introduction to the organization and legislative background of environmental protection in Malaysia the current state of the environment will be briefly analysed.
[bookmark: _Toc267631998]Status of Malaysian environment
The status of the Malaysian environment can among others be discussed from the three perspectives of; biodiversity, natural resources and pollution.
[bookmark: _Ref263627459]Biodiversity - in 2007 the forested areas of Malaysia comprised 19.6 million hectares of which 14.3 million hectares were permanent reserved forest and another 1.9 million hectares were national parks, wildlife and bird sanctuaries (4th National Report to the Convention on Biological Diversity, 2009, p.I). However, the rate of deforestation in the years 2000-2005 reached 0,65% per annum and the total rainforest loss from  1990 to 2005 was 6.6% (17). An approximate number of vascular plants in the range of 15 000 and 2570 species of animals were noted at that time in Malaysia (Government of Malaysia 2009).
[bookmark: 17][bookmark: 13]Natural resources – the main natural resources in Malaysia are tin, petroleum, timber, copper, iron ore, natural gas and bauxite (17). As the key Malaysian industries are rubber and oil palm processing, light manufacturing, electronics, tin mining and smelting, logging and timber processing, petroleum production and refining, and agriculture processing, it is crucial that the country will start controlling their consumption.
Pollution - the most danger is identified in air pollution from industrial and vehicular emissions, water pollution from raw sewage and smoke/haze from Indonesian forest fires. According to DOE (Rahman 2009), in 2007 91 rivers were qualified as clean, 45 were slightly polluted and 7 were polluted. Concerning air quality on peninsular Malaysia, in almost all measurement points air was assessed as good/moderate and only a very small percentage were very unhealthy (mainly at industrial sites). On Sabah and Sarawak air is mostly moderate polluted, and sometimes classified as good (see tables in Appendix 3 – Environment, Figures 6-8A). Flooding, landslides and forest fires can be identified as the main natural hazards in Malaysia.
When it comes to international agreements Malaysia is a member of the following: Convention on Biological Biodiversity, Climate Change, Climate Change-Kyoto Protocol, Ozone Layer Protection, Desertification, Endangered Species, Hazardous Wastes, Law of the Sea, Marine Life Conservation, Ship Pollution, Tropical Timber 83, Tropical Timber 94, Wetlands.
The Environmental Performance Index (EPI) for Malaysia in 2010 is 65,0, which gives 54th position among 163 countries. For comparison Denmark has EPI equal 69,4 and 32nd position in the world (18). More details on specific parameters of EPI for Malaysia is given in Appendix 3 – Environment, Table 25A.
	
Figure 5. EPI factors for Malaysia in 2010 (18).
	
Figure 6. EPI performance of Malaysia in 2010 compared to other Asian and Pacific countries (18).
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)The current national environmental policies state the following (approved by the Cabinet on 2nd October, 2002):
Sustainable Development, 
Economic, Social, Cultural Progress, 
Enhancement of Quality of Life & the Environment.
The main Environmental Management Strategies pursued by DOE are (Rahman 2009):
Pollution control and prevention
Sustainable development through conservation of resources
Integration of environmental factors in development planning
Promotion of environmental education and awareness
Public participation
Inter-agency and Federal - State co-operation
Bilateral, regional and international cooperation
Malaysian Vision 2020 states that ‘…the land must remain productive and fertile, the atmosphere clean and clear, the water unpolluted, the forest resources capable of regeneration, able to yield the needs of natural development’ (Rahman 2009).
As it can be observed is the Malaysian government aware of the environmental risks of the nations rapid industrialization in 1970s and the environmental policies are reflecting this awareness and the intention to recover lost ground. However, some problems such as deforestation and air pollution due to industry and vehicle emissions seem to remain unsolved.
[bookmark: _Toc267631999]Palm oil industry
Global palm oil consumption is continuously increasing and it has become the dominant oil in the global market (see Figure 8) and the business around this crop provides direct and indirect employment to more than 860,000 people (Abdullah, et al. 2009). In this chapter the key facts about world palm oil production and consumption will be presented with special attention on the Malaysian palm oil industry and its development policies.

[bookmark: _Ref263722346]Figure 8. World consumption and price of palm and soybean oil .
Palm oil is derived from the fruit of the oil palm tree, which is a hybrid of tropical species originating from West Africa. Palm fruit is the source of two types of oil: palm oil (in mesocarp or the fleshy part) and palm kernel oil (from the seed) as is illustrated in Figure 9. Palm oil has extremely high yield of oil per hectare. Comparison of palm oil and other vegetable oils yields is presented in Appendix 4 – Palm oil, Figure 9A.
Palm oil contains several saturated and unsaturated fats in the forms of glyceryl laurate, myristate, palmitate, stearate, oleate, linoleate and linolenate and it is also rich in carotene. It is relatively low priced, very stable at room temperature and it can be used for a variety of purposes, as it is presented in Figure 11 and Figure 12. It is predicted that by the year 2012 palm oil will be the leading internationally traded edible oil. The largest producers of palm oil are Indonesia and Malaysia who have a market share of 87% in total. A list of producers and their shares can be found in Figure 10. 
	
[bookmark: _Ref263724465]Figure 9. Palm oil fruit 
	
[bookmark: _Ref263724471]Figure 10. Contribution to palm oil production in 2006 .


Palm product value chain can be summarized as in Figure 11. 

[bookmark: _Ref263730012]Figure 11. Palm product value chain 

[bookmark: _Ref263725942]Figure 12. Different applications of palm oil applications: frying oil, soap production, chocolate production (cocoa butter substitute), biodiesel, carotene and industrial lubricants.
There is a huge debate about the usage of palm oil for biodiesel production. It is obtained in a relatively simple chemical process, which is presented in Appendix 4 – Palm oil, Figure 10A. Due to renewability, technical feasibility, high production rate and role in reducing greenhouse gas emissions, this oil is in the right position to supply the energy needs by incorporation into the diesel supply (Abdullah, et al. 2009). 
However, there are some consequences of the palm oil production.  Expansion of palm oil plantations is usually done by clearing existing forest land and by draining peat swamps and this affects on the forests and its biodiversity. This gives rise to a discussion about LCA of palm oil products and the problems of deforestation.
[bookmark: _Toc267632000]Palm oil industry in Malaysia
The development within the palm oil sector and its effect on economic growth and poverty reduction cannot be overestimated. The first oil palm tree was introduced in Malaysia in 1875  and since then the production has increased. Malaysia is currently the world’s second largest producer of palm oil and has only recently been surpassed by Indonesia as can be seen in Figure 13. In 2005 Malaysia had 47 refineries with a capacity of 16.3 million tons of Crude Palm Oil (CPO) (Rasiah and Shahrin 2006). 

[bookmark: _Ref263728129]Figure 13. World production of palm oil . Source: USDA, 2008
Although Malaysia is no longer the largest producer, it is still the world leader in palm oil related technologies. This is a result of investments in research within this area. The milestones for the technological development have been identified by (Rasiah and Shahrin 2006) as:
1960s - Malaysia's Department of Agriculture and African companies established the Oil Palm Genetics Laboratory
1970s – Universiti Pertanian Malaysia started training agricultural and agro-industrial engineers and agro-businessman
1979 – Palm Oil Research Institute Malaysia (PORIM)
Currently, the biggest challenge for Malaysian palm oil industry is to stop deforestation and develop sustainable plantation practices. Certain research institutes in Peninsular Malaysia, Sabah and Sarawak and the Faculty of Forestry at the Universiti Putra Malaysia (UPM) conduct studies on forest management, harvesting techniques and replanting of seedlings (Nor 2004). Figure 14 shows the increasing size of cultivated areas for palm oil production in Malaysia since 1960. As it was mentioned before, a huge raise in the consumption of palm oil products, mainly biodiesel, is expected in the coming years and therefore development of sustainable and high yield plantation practices are crucial.

[bookmark: _Ref263731322]Figure 14. Cultivated area for oil palm in Malaysia in the past decades (Abdullah, et al. 2009).
Development within palm oil sector in Malaysia is managed by the Malaysian Palm Oil Association (MPOA). They define their mission as: ‘to ensure the long term profitability and growth of the Malaysian palm oil industry and other plantation crops including rubber, coconut, sugar cane, cocoa, tea, banana and pineapple’ (MPOA 2008). Their responsibilities are (MPOA 2008):
Provide representation for the industry at both the domestic and international levels.
Lobby the special interests and needs of the industry.
Provide long term strategic thinking and direction.
Shape R & D policies and priorities.
Support national marketing and promotion efforts
Disseminate industry-relevant information to members.
Their short term objectives are: enhancing economic viability of the industry, continued cooperation with DOE, eliminating trade barriers, research in diseases and pesticides. To long term measures belong: breeding of plants, monitor cost and economic sustainability of the process, ensure sustainable palm oil production and processing, and cultivation of palm oil on peat (MPOA 2008).
A special committee, Roundtable on Sustainable Palm Oil (RSPO) certifies plantations which employ sustainable practices (e.g. yield efficiency, pesticides, etc). However, only small fraction of land has already been certified with this certificate. In Table 10 it can be found that only 1,5 mil tonnes of CPO is produced sustainably which is approximately 3% out of the 45 mil tonnes produced in the world annually.


[bookmark: _Ref263733249]Table 10. RSPO certified mills and Certified Sustainable Palm Oil (CSPO) production.
Also biodiesel production is also becoming heavily regulated. Although biodiesel blend (B5) was proven to be a suitable fuel for the transport and industrial sectors by the National Biofuel Policy, in the last years new limitations appeared. To assure that supply for edible purposes is secured no more than 6 million tonnes of the oil can be used for biodiesel production at any time (out of 17.73 million tonnes produced . Moreover, the latest news shows that a novel policy allows for production of biodiesel for domestic use only (19). Nevertheless, Malaysia is still willing to attract investors within this sector in the near future (Abdullah, et al. 2009).
Although these policies are mainly meant to ensure that the main stakeholders in the palm oil sector will continue to prosper and enable Malaysia to exercise its influence over the palm oil price, there is obviously a beneficial effect on the environment as it curbs rapid expansions of plantations (Abdullah, et al. 2009).
This concludes the introductory part of Malaysia in general with its population, economy and history of industrialization, environmental legislation and in the recent years palm oil production. In the next section the background for the Iskandar project and the authority will be presented. It has been created to oversee the development in the region. Furthermore, the section includes a brief overview of the different development areas within the region.
[bookmark: _Toc267632001]The Iskandar Malaysia project
I the mid-2000’s the Malaysian government decided that it wanted to spread out development towards other regions of the country than just the Klang Valley around the capitol of Kuala Lumpur. In July 2005 the government tasked Khazanah Nasional Berhad to conduct a feasibility study to decide whether the southern part of the state of Johor would be a suitable place for such development. Khazanah being the national investment holding arm of the Government of Malaysia is empowered as a strategic investor of the government (20) and their recommendations are therefore often directly followed by huge investments. The study showed that it would beneficial to develop a special economic zone in south Johor and consequently a more detailed plan was outlined for this project. The plan was called ‘Comprehensive Develeopment Plan – for South Johor Economic Region’ (CDP) and the area abbreviated SJER. In a later process the region was first renamed Iskandar Development Region (IDR) and then later Iskandar Malaysia (IM) after the late Sultan of Johor, Sultan Iskandar (CDP 2006) (21).
An overview of the project area is presented in Figure 15, where the state of Johor have been highlighted in a map of peninsular Malaysia and the Iskandar region have been pointed out and further enhanced to show the complex mix of local authorities present in the region.

[bookmark: _Ref267513402]Figure 15 - Map showing the state of Johor in peninsular Malaysia and with a close-up on the Iskandar Malaysia region covering all four municipalities in the Johor Bahru district and one in the Pontian district (marked with green colour)
[bookmark: _Toc267632002]IRDA – Iskandar Regional Development Authority
Already from the beginning there was a fear of how power struggles could affect the project since it would comprise authorities on both federal and state level as well as 5 different municipalities (see Figure 15). As part of the CDP it was proposed to create an independent authority only with the purpose of controlling the planning, facilitating cooperation between stakeholders and maintain the overview, and last but definitely not least to coordinate the handling of investors. This intermediate authority, called Iskandar Regional Development Authority abbreviated IRDA, would have ties to both federal government and the state as well as hiring employees with knowledge and experience on handling the local authorities in the municipalities. This way IRDA is able to work as a mediator in disputes and to make sure than none of the existing authorities are overlooked. At the same time the goal is to be the go-between when private sector stakeholders have to work with the other authorities (22)(Appendix 1 –Interview with Faisal Ibrahim)
To make sure that the connections to the different levels of government is well maintained the organizational structure of IRDA includes some prominent representatives as can be seen in Figure 16.

[bookmark: _Ref267514178]Figure 16 – Organizational structure of IRDA (22).
Besides the two chairmen the other Members of the Authority (‘board members’) also include top level state and federal government officials among others the Secretary-General of Treasure, the Director of Johor State Economic Planning Unit and the Managing Director of Khazanah Nasional.
[bookmark: _Toc267632003]Stakeholders
Some of the many stakeholders that have interests in the development of the Iskandar region are shown in Figure 17 below.

[bookmark: _Ref267514519]Figure 17 – Map of some of the many stakeholders that IRDA needs to work with to fulfil its mission.
It can be seen that the ties from IRDA covers both national and state government as well as local authorities in the five municipalities. Furthermore there are a whole range of utility providers, industrial organisations and NGO’s that IRDA have to communicate with. On top of this it is also part of IRDA’s responsibility to interact with the general population in the communities, the public, to make them aware of the development and to include them in some of the processes. As the figure presents IRDA have to navigate in a rather complex environment of stakeholders that have different expectations, goals and fears and therefore are the communicative and diplomatic skills of the organization constantly tested. The contradictions and differences between the stakeholders could be revealed and strategies to handle to them could be worked out if a thorough stakeholder analysis was carried out. This is though outside the scope of this report and therefore left for future studies.
[bookmark: _Toc267632004]Flagship zones
This paragraph present the five main development areas within the Iskandar region and the descriptions are based mainly on information from (23).
Within the Iskandar Malaysia region five different areas have been selected as key focal points for the development and in the CDP these are denounced Flagship zone A-E. These zones have been chosen as clusters of somewhat sector specific development. The different zones have been plotted on the map in Figure 18.

[bookmark: _Ref263685204]Figure 18. The five flagship zones within the Iskandar Malaysia
The five flagship zone each have a specific focus as will be described below:
Flagship A is Johor Bahru city which is already a thriving urban area with over 1 million inhabitants. There is business and shopping and the city is visited by many Singaporeans due to low cost of goods and services. The city is also the southern gateway to Malaysia receiving a large portion of the many tourists that comes to Malaysia each year. Johor Bahru is the state capital of Johor and holds the central business district and the key economic activities are among others financial services, commerce and retail, arts and culture, hospitality and urban tourism. In the future these areas will be further developed, and major investments will go into the transportation infrastructure further improving the city’s connectivity to the rest of Malaysia and Singapore.
Flagship B is the major growth centre called Nusajaya. The development here is among others the new state administration centre and large residential areas. The land is development ready and it is projected that by 2025 more than 500.000 will live in this district. The current key economic activity is mixed property development but efforts will be made to make Nusajaya a hub for creative arts and entertainment, medical facilities, educational institutions, tourism as well as for biotechnology and hi-tech manufacturing.
Flagship C is called the Western Gate Development and it is concentrated around the already large Port of Tanjung Pelepas (PTP) that is mainly catering container traffic from companies like Maersk. The key economic activities in Flagship C are centred around the port and marine services, warehousing, logistics and distribution but also includes engineering, hi-tech manufacturing, food production, and petrochemical industry.
Flagship D is the Eastern Gate Development and encompasses the industrial parts of Pasir Gudang and Tanjung Langsat namely Pasir Gudang Port, Pasir Gudang Industrial Park, Tanjung Langsat Port and Tanjung Langsat Industrial Complex. The first two are already well established whereas the last two are under extensive development. In these areas the key economic activities are related to somewhat heavy industry such as electrical and electronics (E&E), chemical, oleochemical, food and engineering-based industries as well as port services, logistics and warehousing. Furthermore does Flagship D have the largest concentration of palm oil refining industries and related activities in the world which makes this sector especially important for the area.
Flagship E is Senai - Skudai named after the two towns in the area. This flagship zone has the Senai airport as a focal point but is also known for the Universiti Teknologi Malaysia (UTM) and the current economic activities are therefore airport services and education as well as engineering and electrical and electronics. In the future it is envisioned that the area should also be a hub for agro and food processing, ICT and retail tourism, among others from a large retail extension currently being built at the airport itself.
Background		

[bookmark: _Toc267632005][bookmark: _Ref267632412]Theoretical framework
This chapter contains the frame of understanding that is used to form the basis for some of the analyses and evaluations done in the case work. This includes both descriptions of concepts and theoretical models and gives a short introduction to some interesting ideas within sustainability. First of all, though, is the concept of sustainability itself explained and discussed with a focus on its origin and the understanding that is going to be used in this thesis. Secondly some of the theories and models are presented.
[bookmark: _Toc267632006]Sustainability
Sustainability is a word or rather a concept that is being heard and talked about everywhere in the western world, and have been for some years now. But it is also a concept that has roots back to the ideas of political economy from the middle of the eighteenth century  and that is still debated and where many different scholars continuously try to redefine the meaning or alter it to fit their individual fields of research. This means that sustainability has many different specific interpretations depending on what aspect of life is being discussed – it is so to say an ‘umbreally word’.
Many of the interpretations though have similarities in common as they are derived from the same way of thinking that started in the 60-70th. At this time scholars had begun to explore system dynamics  and its applicability on the world as a system. If the Earth is considered holistically as one system then changes in one aspect will induces changes in others, and then relations between the Earth itself and us humans can be considered. This system thinking allows for the world to be seen as one large ecosystem, or biotope bounded by what is already part of the earth. In line with these realizations a group of scientist at the American university MIT decided to run simulations on the world coupling data on the earth and its resources with the effects of the human population and our consumption. These simulations should show the systems’ behavioral tendencies when the system goes towards it limits to growth  (Meadows and Randers 2004). The basic problem being that the earth holds a finite amount of resources while the human population’s need for and use of resources is continuously increasing. To describe this way of thinking the term ‘carrying capacity’ can be used. This concept implies that any system has a certain capacity inherent in its ‘environment’ (an amount of resources) and that the population living within this system needs a specific amount of the resources to survive. With this it is obvious that only a certain population can be sustained within the system, or to rephrase; that the systems can only carry a certain population .
This way of thinking of the world in a holistic manner and considering the relationship between the resources and the human population and the understanding of these resources being finite can be said to have laid the foundations for the concept of sustainability. For instance is the same realm of understanding reflected in the following statement:
“The concept of sustainable development does imply limits - not absolute limits but limitations imposed by the present state of technology and social organization on environmental resources and by the ability of the biosphere to absorb the effects of human activities” (WCED 1987)
This statement comes from a special commission that the United Nations appointed in 1983 called the ‘World Commission on Environment and Development’ (WCED), also known as the Brundtland Commission. The purpose of the commission was to address the growing concerns for how to obtain sustainable development in the world across all countries. Furthermore the commission should recommend ways in which environmental concerns could lead to “objectives which take account of the interrelationships between people, resources, environment and development” . In 1987 the Commission published its results in the report ‘Our Common Future’ which includes a very widely known and cited definition of sustainable development  
“Sustainable development is development that meets the needs of the present without compromising the ability of future generations to meet their own needs” (WCED 1987)
With this definition follows the requirement to define needs of people, and the realization that what we do today in this generation will affect the future generations.
Looking further on sustainable development there will be a balance between the needs of today and the needs of the future – to balance development with preservation. This balance is inherent in many sustainability discussions and can be illustrated as in Figure 19

[bookmark: _Ref263672757]Figure 19 – Balance between development and preservation
There are also different aspects that are interrelated when speaking of sustainability in a holistic perspective. The Brundtland report had an emphasis on other things than the pure environmental in the effort to tackle sustainable development e.g. through poverty discussions and by working for mutual objectives for developed and developing countries. This can be observed through statements such as:
“This applies in particular to the various global 'crises' that have seized public concern, particularly over the past decade. These are not separate crises: an environmental crisis, a development crisis, an energy crisis. They are all one.” (WCED 1987)
This way economical and social considerations were closely related to that of the environmental concerns and this expansion of the terms required a new language to address these dimensions in an integrated way. In 1994 John Elkington coined the concept of ‘Triple Bottom Line’ (TBL) of sustainability formulated so it would also speak to business minds (Henriques and Richardson 2004).
In 2005 this relationship was further emphasized during the 2005 World Summit by the United Nations General Assembly. In the final document on outcomes the following is stated:
“These efforts will also promote the integration of the three components of sustainable development – economic development, social development and environmental protection – as interdependent and mutually reinforcing pillars.” (WCED 1987)
This clearly underline that to make sustainable development all three subject need to be considered. But in many cases the economic factor has a tendency to become the focal points of development discussions. Of course the economical realities poses limitations to development initiatives but sometimes environmental and social consideration are completely dwarfed as soon as it comes down to money.
To illustrate the relationship between economy, environment and social aspects three overlapping circles are often used as can be seen in Figure 20.

[bookmark: _Ref263673865]Figure 20 – Integration of the three pillars of sustainability
The above described holistic approach to sustainability will also be the basis on which the analysis and evaluations of sustainability in the development of Iskandar Malaysia will be done.
[bookmark: _Toc267632007]Ecological Modernization
The Ecological Modernization Theory (EMT) emerged in the 1980s among scholars in Germany. It is a reform-oriented school within the field of environmental social science and it is based on the assumption that industrial development and economical growth can take place in an environmental way and that it will adapt to this discourse through self-interest. In other words that economy and ecology can be favorably merged. In line with the previously defined 3 pillars of sustainable development; environmental, economical and social EMT encompasses all of these and suggest that “society is moving toward more environmentally friendly economic and social relations” . Some of the protagonist for EMT states it is not that environment will become more important than economy but the new thing is that ecological criteria is catching up with economical interests . Therefore, it does not oppose growth but focuses on the industrial modes of production and consumption .
The theory has been through three development steps starting with a stage where the theory concentrated around the hypothesis that “capitalist liberal democracy has the institutional capacity to reform its impact on the natural environment” . Here focusing on the technological fixes to environmental problems that the capitalist production system would probably (or within this line of thought; inevitably) find if it was developed further. The second stage focused on what socio-political processes would result in ecological improvements if industrialization and modernization were just continued. While in the third stage the issues of consumption, globalization and the spread to non-European countries were being addressed .
With this it is clear that the theory is based on the ideas of capitalism with its notions of the forces of a free market, and that it have been developed for a western context where this ideology was already deeply rooted in the governmental and societal systems. In this way EMT lacks the radicalism that de-modernization theories are characterized by and instead it should be considered part of the stream of thought that is called industrial society theory .
Ecological Modernization theory attempts to explain changes in the relationship between state, market actors, and civil society in relation to the environment, and it have the following five hypotheses about social-ecological changes in advanced industrial nations:
Science and technology creates solutions to environmental problems and preventive technologies can replace command-and-control approaches.
Market forces can become a social carrier of ecological restructuring with companies improving efficiency to cut cost due and responding to environmentally related consumer demands.
The role of the state is changed towards more flexibility in problem solving and collaboration with NGO’s in policy making. Furthermore the international institutions like EU will assume some of the regulative authority over the individual nations.
Environmental groups will cooperate with government and companies to make changes instead of directly opposing production and consumption.
Shift in the discourse across society will lead to growing awareness and concern for the environment and intergenerational solidarity.
The second claim is quite fundamental as this should be one of the main drivers for a more sustainable development. That the economic actors, being companies and investors, will begin to implement environmental considerations into production because they see benefits of this practice, and not just because they are forced by governmental regulations :
“In other words, science and technology make possible new market-driven fixes to environmental problems and the economy comes to internalize previously externalized environmental costs as market actors become ethically and ideologically driven to consider ecological values” (Vail 2008, 93)
EMT also emphasizes that if this process happens and cleaner technologies are developed and implemented it will lead to a dematerialization of production where economical growth becomes decoupled from resource usage . For some the theory is therefore also seen as optimistic as it suggest that sustainable development can happened without making radical changes in our current social-economic systems . Some critics say that the notion of ‘sustainable growth’ is self-contradictory as growth inherently entail consumption of natural and human resources while others questions whether the companies as a main driver for improvements will ever function seeing that many improvements exist today that is not utilized by the companies .
[bookmark: _Toc267632008]Four-legged model of industrialization
Industrialization is a process that requires a solid foundation to take place. In 1993 Adedeji Badiru, a professor in Industrial Engineering, formalized considerations on these foundations principles into a ‘4 legged model of industrialization’ (24). The following description is derived directly from .
The foundation of industrialization can be divided into the hard infrastructure services electrical power, water, transportation and communication facilities, making the 4 legs, coupled with the soft infrastructure of accommodation, healthcare and education. These are listed in Table 11 and it can be visualized as in Figure 21.
	
[bookmark: _Ref263683213]Figure 21 – Illustration of the 4 legs of industrialization 
		Primary Amenities
	Supporting Amenities

	Reliable power supply
	Housing

	Consistens water supply
	Education

	Good transportation
	Health care

	Efficient communication system
	


[bookmark: _Ref263683276][bookmark: _Ref263683271]Table 11 – The 4 legs and the 3 supporting amenities 


Since this is the foundation for industrialization it also means that in major industrial development projects building this basis should have priority before the industry itself is developed.
A reliable power supply is not only about generating enough electricity but also making sure both the generating and distribution system is reliable enough to provide a steady and continues supply. Without this the industries will only be able to run on a fraction of their capacities.
Water is both necessary to support life but also a major component in many industrial processes and products. Therefore should the water supply of both process water for industries and potable water for the population be constant and planned for the long term.
Most products today are moved long distances from producer to consumer and to act in this global market it is necessary to have good transportation systems to convey goods and people.
The last of the four legs is communication. An efficient communication system is necessary as a driver of commerce as this allows businesses to conduct transactions over distance and thereby e.g. reducing time consuming transport and the additional loads on the transportation system.
These four legs can be understood as the material basis that allows industry to use technology to convert natural resources into value-added products while the three secondary amenities are the support for the human resources necessary for the same processes.
[bookmark: _Toc267632009]Four steps to sustainable production
During the industrial revolution and the development that took place there and in the following years the environment was viewed purely as the source of raw materials needed for production. Furthermore outputs could just be dumped if they were of no use. When problems with pollution started to emerge in industrial areas the first mediating step was attempts to control it with diluting measures. By dispersing the pollution sources and the pollution itself it was out of sight – and out of mind. Later this procedure was replaced by efforts to reduce pollution by changing industrial processes towards generating less wasteful outputs. This development continues through different steps. First by focusing on improvements in efficiency in current production, then by institutionalizing environmental efforts in the overall processes, and finally by restructuring production to obtain zero-emission. These four different approaches can also be seen as steps towards sustainable industrial production as summarized in Table 12 .
	Four Steps to Sustainable Industrial Production in Cities
	
	
	

	
	Firm
	City
	Nation

	Step 1: Control
	End of pipe technology
	Relocation
	End of pipe regulation

	Step2: Efficiency
	Cleaner production
	Collective environmental services
	Environmental assessment

	Step 3: Institutionalize
	Lifecycle environmental management
	Eco-industrial estates
	Integrated pollution control

	Step 4: Restructure
	Zero-emissions
	Carrying-capacity planning
	Extended producer responsibility


[bookmark: _Ref263683562]Table 12 – Four steps to sustainable production in cities for the three entities; firm, city and nation (Robins and Kumar 1999, 84)
In this table it can also be seen that there is three different organizational systems that work together in each step. First of all the companies themselves, the Firm, that through their production creates the pollution, the context in which the companies operate, the City, and the overall policy making authority of the Nation that defines the regulatory framework to which the company must adhere.
Some drivers for sustainability programmes in companies are identified as; awareness, managerial and financial resources, regulatory scrutiny and public reputation. A combination of these is often present in large international firms but in small and medium sized companies they are not present to the same degree which hampers environmental efforts.
[bookmark: _Toc267632010]Industrial clustering
Intuitionally one could say that industrial clusters highly contribute to environmental pollution due to accumulated activities. As it was mentioned earlier, the lowest quality of air in Malaysia is indeed observed at the major industrial sites. However, there has been much research which proves that industrial clustering often has most positive effects on environmental performance of the units operating within its boundaries when compared to other units outside a cluster. Furthermore, improvement is also observed in economic and social standards in the area (Mbohwa and Rwakatiwana 2009).
The description of the reasons and effects of industrial clustering will be presented below.
 Industrial clusters can be defined as:
‘An industrial cluster is a socioeconomic entity characterized by a social community of people and a population of economic agents localized in close proximity in a specific geographic region. Within an industrial cluster, a significant part of both the social community and the economic agents work together in economically linked activities, sharing and nurturing a common stock of product, technology and organizational knowledge in order to generate superior products and services in the marketplace.’ (Morosini 2004)
As a result of close geographical proximity, the companies have the same customers, suppliers and service providers, infrastructure (e.g. transportation, communication, utilities), pool of skilled of professional labour, educational, training and coaching facilities (e.g. university or research centre), culture and norms, legal and regulatory framework, market trends and common capital risk .
All these factors significantly affect aspects like networking, knowledge sharing and technology transfer and to huge extent environmental performance. Green manufacturing practices can for example be improved due to activities like: reduced energy and water consumption levels, collective strategies for solid waste and wastewater minimization and increased corporate social responsibility activities . Also, increased visibility of a company within a cluster and facilitated environmental auditing of a system can further improve its environmental performance. Strong institutional pressures from regulators, local communities, and fellow tenant firms enhance institutionalization of environmental policies for the region .
[bookmark: _Toc267632011]Industrial ecology
Industrial ecology (or industrial symbiosis) is an interdisciplinary field which concerns Life Cycle Assessments in order to minimise the negative environmental consequences of production and consumption in an industrial cluster. It is a system oriented concept that is based on the understanding that industrial designs and processes should not be considered isolated from their surroundings but rather as an integral part of the physical context and both influences and is influenced by these surroundings .
One definition of industrial ecology is given below:
‘Industrial ecology is the study of the flows of materials and energy in industrial and consumer activities, of the effect of these flows on the environment, and of the influence of economic, political, regulatory and social factors on the flow, use and transformation of resources. The objective of industrial ecology is to understand better how we can integrate environmental concerns into our economic activities. This integration, an ongoing process, is necessary if we are to address current and future environmental concerns.’ (Brattebø, Ehrenfeld and Røine 2007)
The overall frame of industrial ecology covers different disciplines within the areas of biology, thermodynamics, chemistry, engineering, economics, management, political sciences, and sociology . It is characterized by four dimensions :
Metabolism: Energy and material exchanges
Symbiosis: Inter-organizational networking
Cultural Identity: The surrounding society
Design and Technology: Pollution prevention
Planning of improved metabolism is performed in 3 phases: screening for waste flows, match-making (best available) and strategy making . The holistic approach to design of industrial symbiosis is presented in Figure 22.

[bookmark: _Ref263675461]Figure 22. Modelling industrial symbiosis .
Industrial ecology also implies the rejection of the concept of waste. Like in nature where all outputs have a purpose and can be reused the ‘waste’ produced by industry should instead be called residue to remind one that these are merely resources that have not been utilized yet. Discarding any material is generally unwise as the resources are extracted at a cost, and this cost is wasted if the material is not used to its full extend (Graedel and Allenby, Industrial Ecology 1995).
One of the best examples of an industrial ecology park is in Kalundborg in Denmark. The area consists of district heating based on combined heat and power (CHP) production, recycling of by-products so that they become inputs (feed-ins) for other production process, reduced consumption of resources, , reduced discharges of wastewater and improved utilisation of the energy resources – leading to a reduced environmental impact. It is all achieved by close proximity and cooperation of the seven companies: Energy E2, plasterboard factory BPB Gyproc A/S, pharmaceutical plant Novo Nordisk A/S, enzyme producer Novozymes A/S, oil refinery Statoil A/S, Soilrem A/S, waste company Noveren I/S and the municipality of Kalundborg. The most interesting cases of material flows are: gypsum from desulfurization station of the power plant is sold to plasterboard producer, ash from this plant is sent to cement factory, biomass leftovers from enzyme industry are sold as fertilizers to local agricultural areas and as a food for animals replacing soy proteins, and waste material converted into power. Moreover, collective recycling of trash results in 13,000 tons of newspaper/cardboard, 7,000 tons of rubble and concrete, 15,000 tons of garden/park refuse delivered as soil amelioration in the area, 4,000 tons of bio-waste from households and company canteens for the compost and biogas production, 4,000 tons of iron and metal for recycling and 1,800 tons of glass and bottles that are sold to producers of new glass (Gullev 2005).
The Kalundborg case is one example on how some form of symbiosis between different industries can achieved through the principles of industrial ecology with benefits both from an environmental as well as an economic perspective.
[bookmark: _Toc267632012]Special economic zones
In order to facilitate clustering, many countries establish different kinds of special economic zones. They can be broadly described as special geographical zones in which exceptional provisions are allowed in terms of economic and industrial activities (e.g. tax incentives or physical and administrative infrastructure) which often results in attracting foreign capital and technology. The main types of special zones are: trade-type zones (free ports, free trade zones, duty free zones, etc), mixed type zones (raw materials are imported duty free, processed and exported) and comprehensive zones (broad preferential treatment, e.g. investment promotion and permissions for local sale are provided) (Lee 2005). Some of the positive effects of Special Economic Zones can be: employment generation (direct, indirect), technology transfer, professional activation of women, skill formation (human capital development), increasing salaries, improvement of working conditions, rights to form unions and poverty reduction. However, there are also concerns whether industrial clusters do not display adverse effects, such as low wages, long working hours, occupational safety and health care issues, under-aged employment or excessive foreign ownership, however this depends on details of execution and it has been proven to be invalid in many special economic zones (Aggarwal 2007) (Lee 2005).
The theories of industrial clustering and industrial ecology/symbiosis will be used in the analysis of the Pasir Gudang manufacturing site in Flagship D of the Iskandar region. The elements of industrial symbiosis will be traced and cooperation between actors in the palm oil industry sector will be mapped. Based on the outcomes, the recommendations on policy making strategies will be formulated. The current plans and strategies will be evaluated and discussed within the context of the envisioned development directions.
		

[bookmark: _Toc263848512][bookmark: _Toc267632013][bookmark: _Ref267632421][bookmark: _Ref267632422]Analysis
The analysis consists of three main structural elements: Environment in Malaysia: Status and trends in policies (Case 1), Sustainable city development (includes 2 case studies: solid waste management – Case 2 and Transportation – Case 3) and Sustainable industrial development (also two cases: Industrial Cluster in Pasir Gudang – Case 4 and Palm oil network in Pasir Gudang – Case 5). All the cases include introduction to the topic, present methodology for the analysis, data collection and processing and lead to formulation of conclusions for policies development for IRDA.
[bookmark: _Toc267632014]Environment
[bookmark: _Toc267632015]Case 1 – Environment: Status and policies
The background on environmental status and policies development has already been described in section 2.3 Environment. The purpose of this chapter is not to repeat the same statements and data, but to analyze them and make an overall assessment of the main challenges in policy development for the whole Malaysia. Also, the data included in the analysis were obtained by the field study in Malaysia, interviews with relevant actors and everyday observations in the three months period.
In this chapter first the status of development of environmental policies is aligned with the Four Steps to Sustainable Industrial Production in Cities model. Next, the Ecological Modernization model was applied in order to see which drivers play major role in addressing and pressuring environmental issues. Finally, the overall status of Malaysian research has been analyzed in comparison with two countries, Philippines, a neighbouring country which is the world leader in palm oil production, and Denmark, a European highly developed research intensive country. This was done by analysis of number of publication released in a country in years 1990-2009 and comparison of trends. 
The conclusions formulated in this section relate to Malaysia in general and therefore also apply for the Iskandar region. However, what is more important, they give a deeper understanding of the challenges which have to be faced when developing policies for both urban and industrial development in the area.
[bookmark: _Toc267632016]Environmental policies
To define the rate of development and current status of environmental policies in Malaysia the Four Steps to Sustainable Industrial Production in Cities model (section 3.4) with 4 key steps, Control, Efficiency, Institutionalize, Restructure, was applied. The assessment of the national trend at a certain time was made by looking at the key statements of Malaysia plans in relation to environment (see Table 8 in 2.3.1 section). As it has already been stated, first efforts to regulate environmental pollution and exploitation appeared soon after the great industrial expansion. It can be seen that the authorities started realizing the need to develop environmental policies and tried to define the main tools, areas to be protected and define sustainability (3rd and 4th Malaysia plan). Also, some attempts to integrate efforts and introduce holistic solutions appear after 1990 and there have been a lot of focus on these aspects since then. Table 13 presents an evaluation of the national policies from the perspective of the model.
	Malaysia plan
	Chapter
	New Statement
	Policy
	Step

	3rd (1976-1980)
	XI
	Socio-economic development impacts environment (population growth, men’s activities, urbanization and industrialization, land resources and natural heritage).
	Determine ecology of men (inter-dependence of social, cultural, economic, biological, and physical factors). Introduction of Environmental Impact Assessment (EIA) and Environmental Education.
	1. Control

	5th (1986-1990)
	IX
	Environmental conservation
protection of natural resources from overexploitation and pollution prevention.
	Protection of the environment to maintain the long-term sustainability.
	1. Control
2. Efficiency

	6th (1991-1995)
	XV
	Integration of environmental considerations.
	Public sector agencies required to give equal priority to environmental consideration.
	3. Institutionalize

	7th (1996-2000)
	XIX
	Environment and resource management to ensure sustainable and balanced economic and social development.
	Holistic approach
Promoting reduction, re-use and recycling
Promoting environmental performance standards.
	1. Control
2. Institutionalize

	8th (2001-2005)
	XIX
	Adoptation of early preventive measures and precautionary principles.
Focus on air and water quality, solid waste management, and the utilization of cleaner technologies.
Enhancing land use planning, intensifying biodiversity conservation and forests marine management.
	Empowering local authorities and engaging communities.
Adoption of cleaner technologies by SMEs.
Promoting self-regulatory measures.
Natural resource accounting, environmental auditing and environmental costing.
Strengthening institutional capacity and regulatory framework.
	1. Control
2. Efficiency
3. Institutionalize

	9th (2006-2010)
	XXII
	To improve standard and sustainability and quality of life.
Balance between development needs and the environment.
Fostering closer cooperation between stakeholders.
	More focus on EIA, strategic environmental assessments (SEA), cost-benefit analysis, market-based instruments and environmental auditing.
Tightening cooperation of stakeholders and NGOs.
Intensify environmental R&D.
	1. Control
2. Efficiency
3. Institutionalize


[bookmark: _Ref267378935]Table 13. Malaysian environmental policies from 4 steps to sustainable production perspective.
As it can be observed, the country has never reached the Restructure stage, however, all the assumptions from the institutionalize stage have not yet been successfully implemented (key stakeholders do not collaborate, e.g. people from infrastructure in IRDA could not contact Tenaga, national energy supplier). The main drivers are still economy and focus on further development and extended producer responsibility applies only for huge corporations which operate on the international arena. The same impression was obtained during the interviews and meetings with people (Appendix 1 - Interview with Ho Chin Siong and Christian Schriver). The Zero-emission concept does not seem to be taken into consideration at all and the country is not trying much to raise the standards to the higher levels at all. Another issue is that the materials which were analyzed such as Low Carbon Society brochure and IRDA plans do not contain specific targets to be achieved. The data on actual emissions/consumptions/exploitation are hardly available and therefore it is difficult to estimate how much reduction is required and how it can be achieved. Institutionalization and Restructuring stages require extended responsibility of all suppliers in the chain which in Malaysia is not the case at the moment. This leaves a lot of space for improvement within Malaysian environmental policies and one could hope that the 10th or 11th Malaysia plan will start addressing these issues. 
The next paragraph will discuss what things that appear to  be driving the policies that are introduced in Malaysia.
[bookmark: _Toc267501641][bookmark: _Toc267632017]Drivers for environmental modernization
From the ecological modernization perspective, the main drivers for the environmental policies development are: Science and technology, Market forces, Institutions (state, NGO’s, etc.), Environmental groups and Society awareness. To define the situation in Malaysia a marking has been given for each category: ‘-1’ – no driver from this side, ‘0’ – present and active, ‘1’ – fully exploited (see Table 14).
	Factor
	Realized in Malaysia?

	1. Science and technology 
	0

	2. Market forces 
	1

	3. Institutions (state, NGO’s, etc.)
	0

	4. Environmental groups
	0

	5. Society awarness
	-1


[bookmark: _Ref267597184][bookmark: _Ref267597181]Table 14. Five drivers for ecological modernization in Malaysia.
The reasons for giving 0 in Science and Technology category is that the country does have many research units and a lot of focus on engineering as there is high demand for it, however there is little focus on environment. Also, more eco-efficient technologies from international suppliers are available in the country and it is possible for companies to acquire even though it seems that they are often not aware of this.
Market forces regarding production economy were and still are the main drivers for improvement for many companies and this topic will be elaborated later on.
Malaysian government has established institutions for environmental protection (e.g. DOE) and they visibly operate, but their efficiency could be questioned (Appendix 1 – Interview with Christian Schriver). As far as non governmental institutions are concerned, there seem to be only very few visible in the public debate. There are though the international environmental groups e.g. fighting for protection of rainforest where one example is Greenpeace’ campaign against Kitkat which uses palm oil from non-sustainable plantations (27).
This is probably caused by lack of society’s environmental awareness. This has been observed when living 3 months in Malaysia, proofs of what can be found in the further part of the report. This is believed to be one of the main areas for improvement.
[bookmark: _Toc267632018]Research status
Finally, to define the potential for environmental improvement Malaysia’s activity in research field is one of the factors which need to be considered in more detail. When speaking of drivers for improvement, Science and Technology were classified as ‘0’ – present and active. It needs to be said that in the recent years the level of Malaysian research has increased significantly which is visualized in Figure 23. Although the trend used to be on a very low level and pretty flat, it can be observed that between 2000 and 2009 the number of new publications added per year increased over 5 times. In four years since 2005 this number increased over 3 times. This is a very promising trend and hopefully it will continue with positive results to come.

[bookmark: _Ref267415725]Figure 23. Research development in Malaysia and comparison with Indonesia and Denmark. Data collected from Derwent Innovation Index, years 1990-2009 for the specified countries (see more data in Appendix 5).
Another thing which can be observed in the figure is that Malaysia has significantly exceeded one of its neighbouring countries, Indonesia. This country makes an interesting comparison because it is the world leader in palm oil production which will be further described in Case 5 – Palm oil in Pasir Gudang, Research in palm oil. It is important to notice that before 1997 Malaysia and Indonesia were at the same low research level. Although there is also some increase observed for Indonesia, Malaysia has distanced itself in the recent years. This comparison shows that the development in Malaysia is not an effect of the region in general, but a result of the national investments in research in the previous decade that was described in section 2.4.1 Palm oil industry in Malaysia.
Finally, the last comparison with Denmark shows the difference between a developed and a developing country. Although Denmark’s population is approximately 5 times smaller than Malaysia’s, this country had 2 times more publication in 2009 than Malaysia. Though the total number is higher the growth rate is lower than for Malaysia and the increase is somewhat more stable with a high starting level in the early 90’s.
It can be discussed to what degree progress in research relates to improvement in environmental performance and which technological areas play a role, however, the general assumption is that high research level characterizes developed countries. Starting from high tech and eco-efficient solutions and finishing with increased society awareness these topics are related. However, whether this technological progress in the recent years will contribute to improve the environmental performance in Malaysia is difficult to say but hopefully this tendency will make Science and Technology become a strong driver for Malaysian sustainable development.
[bookmark: _Toc267632019]Conclusions
As it was stated before, the conclusions from this case will mainly serve to describe the background and main challenges for sustainable urban and industrial development in Iskandar. However, they can also be used by policy makers to upgrade their current plans and policies for improvement of environmental performance. So far the following main conclusions can be made:
The Malaysian environmental policies should have more focus on institutionalization and restructuring of the system for improved eco-efficiency. More ambitious and specific goals for reductions should be employed which is only possible if more data on emissions/consumptions/exploitation are available. More responsibility of manufacturers is required (especially Malaysian based) and the entire life cycle of the product needs to be taken into consideration. Finally, more efficient involvement of all stakeholders needed for the right institutionalization is still a challenge.
The main driver for improving environmental performance is still market and economy. Although most of the other areas indicated in Ecological Modernization model are also participation factors, the social awareness is still a huge area for improvement.
The rate of research in Malaysia has significantly increased in the recent years, especially when compared to one of its neighbouring countries, Indonesia. Although in comparison to Denmark the country seems to be still low-tech, the latest progress should not be underestimated. There is reason to believe that this development will result in improvements of the environmental performance in Malaysia in the coming years and will provide a base for attraction of high-tech industries thereby further enable the country to become a developed country.
[bookmark: _Toc267632020]Sustainable cities
In relation to the general discussions of sustainability that arose especially after the Brundtland report in 1987 the focus was also directed on to urban dwellings. One of the questions that had to be answered was what role cities will play in the development towards a more sustainable society. As more and more people migrate to the urban centres of the world and the major part of the population in the future will be living in the cities the structure and management of these settlements will have an increasing influence on our environment. Both in the sense that the cities form the framework for our life but also that our life in the cities affects the natural environment in which the cities are located.
One of the first to formulate the importance of city sustainability was Richard Register who in 1987 coined the term ‘Ecocity’. He is a city designer who believes that urban development should be optimized to work with its environment instead of living of it. The definition of an Ecocity is the following:
“An ecocity is a human settlement that enables its residents to live a good quality of life while using minimal natural resources.” (25)
This is in line with the concepts of sustainability as it focuses on both quality of life and reduction of resource usage. As it has already been stated sustainability have evolved to cover three distinct aspects and in recent years many conferences have been made around the globe to further discuss how cities and city planning can help to respond to the environmental, social and economical problems that many urban areas are facing.
These conferences often lead to visionary statements that reflect the intended ultimate goal of the development, as well as formulation of key elements to a strategy that should be pursued to reach the goal of sustainability. Of the visionary kind the two following examples are based on conferences where experts from all over the world have been called upon to contribute to creating new discourses for urban planning. 
“To create environmentally healthy, vibrant and sustainable cities where people respect one another and nature, to the benefit of all.” (UNEP 2002)
“[…]we need cities to be environmentally, socially and economically sustainable at the same time. Climate change should not only to be seen as an environmental issue, but as much an issue of growing poverty, rising inequity and lack of education.” (Copenhagen Agenda: Working for Sustainable Cities 2007)
These conferences also made ‘10 statements on how a sustainable city must function’ and ‘10 principles for sustainable city governance’ respectively. These can be found in Appendix 6 – Sustainable cities, Table 27A, which contains ‘8 pillars that support a sustainable city’ from the Vancouver EcoDensity Charter: Green livable cities (26).
All of these conferences deal with different aspects of city planning and governance and with their diverse focus they all contribute to a holistic understanding of how to make the urban areas more sustainable. As it would require a significant larger research project to cover all aspects this report will focus on only a small part of the urban context. I line with the industrial focus in this project infrastructure have been targeted as the main topic in relation to the sustainable city concept.
[bookmark: _Toc267501645][bookmark: _Toc267632021]Infrastructure
Infrastructure is though also a very broad term that can cover many facilities and structures from universities to bridges, from water to waste and so on. This complexity is underlined by the following definition of infrastructure:
“Infrastructure is the physical network that channels a flux [...] through conduits [...] or a medium [...] with the purpose of supporting a human population usually located in a settlement [...].” (Neuman 2006) 
Basically this means that infrastructure is the common denominator for a range of things such as public works, community facilities, civic improvements and utility services.
To realize the vision of the sustainable city and to support sustainable production the right infrastructure elements need to be in place. As infrastructure is something that supports and forms a basis for other things it is relevant both for industrial as well as social development and thereby also for the economy.
Some say that many of the problems facing urban industrial development are related to mistaken policies that have support incorrect land-use patterns and subsidized pollution and waste. Therefore large investments are needed to support energy efficiency, provide waste treatment and construct mass freight and transit systems (Robins and Kumar 1999). Such large public investments requires extensive planning in order to make the systems fit the context; interact with users and to help improve sustainability for the urban region. The planning done within two of these fields for the Iskandar region is analyses with respect to its environmental, social and economical sustainability in the following cases.
[bookmark: _Toc267501646][bookmark: _Toc267632022]Cases
The first case is about solid waste management. At the moment the solid waste management in Malaysia seems to lack behind other parts of the infrastructure and therefore it is found to be highly relevant to focus on this topic as there is plenty of room for improvements. The case begins with a overview of the current situation in Malaysian regarding solid waste management. This is then compared with the Iskandar region, and observations done during the project period are used as examples of how things are being done. This is then analyzed with specific focus on problems with the current strategy as well as options for improvement.
The second case is transportation. This subject is chosen because it poses one of the most noticeable problems when living in the region. The traffic situation is described both through statistics for Malaysia in general with focus on the modal split between private and public transportation and with observations and descriptions from the Iskandar region in specific. The visions and planning for both private and public transportation is evaluated and analyzed according to its sustainability here with a special focus on economic considerations. Recommendations for further planning are then presented.
[bookmark: _Toc267501647][bookmark: _Toc267632023]Case 2 - Solid Waste Management
This is the first of the two cases on infrastructure in the Iskandar region and it was selected among many others because there seem to be general consensus that solid waste management is a highly relevant topic for developing countries. Dumping of waste in an uncontrolled environment as it often happens entail a large environmental pollution risk and since the further a country gets developed and urbanised the more solid waste is generated. This view is supported by among others (Hassan, et al. 2001) (Shekdar 2008) (Manaf, Samah and Zukki 2009) and (Memon 2009).
Solid waste management is generally described as being composed of a chain of functional elements that can be seen listed in Table 15.
	Stage
	Functional element (process)
	Measures

	Source
	Waste generation
	Reduce

	
	Storage and processing
	Separation at source

	Handling
	Collection
	Maximise collection share and regularity

	
	Transfer and transport
	Reuse or compacting and transport

	
	Treatment and transformation
	Recycling or energy generation

	Terminal
	Final disposal
	Sanitary landfill


[bookmark: _Ref263782673]Table 15 – A combination of (Tchobanoglous, Theisen and Vigil 1993), (Hassan, et al. 2001) and (Memon 2009).
In the recent years solid waste management systems have followed the global trend and oriented towards the issues of sustainability and within this field this have revolved around what is known as 3R. The 3 R’s are; Reduce, Reuse and Recycle (Shekdar 2008). In Table 15 it is also suggested where these 3 measures could be relevant in the functional chain.
[bookmark: _Toc267316830][bookmark: _Toc267501648][bookmark: _Toc267632024]Malaysia
Solid waste is a subject that has been much debated in Malaysia and other Southeast Asian countries. The public is exposed to the consequences of improper solid waste handling due to scattering of waste on streets and in park areas leading to untidiness and ugly surroundings (Hassan, et al. 2001). But inadequate solid waste management also entails environmental risks as will later be elaborated.
The following Table 16 contain some overall numbers for solid waste management in Malaysia
	Solid waste in Malaysia in numbers
	
	

	Generation of solid waste
	2002 (year)
	17,000 tonnes per day

	
	2020 (year)
	30,000 tonnes per day (estimated)

	Specification of waste
	45%
	Food

	
	24%
	Plastic

	
	7%
	Paper

	
	6%
	Iron and glass

	
	18%
	Others

	Landfills
	291  (units)
	Country wide (as of April 2007). And of these are

	
	112  (units)
	Not in operation, while

	
	179  (units)
	Operating, of which

	
	10    (units)
	Sanitary


[bookmark: _Ref263415415]Table 16 – Overview of solid waste related numbers (Yahaya 2007)
It can be noticed that the generation of waste is estimated to increase quite rapidly which is due to demographic factors such as population growth (Manaf, Samah and Zukki 2009), socio-economic development of the area and degree of industrialization (Hassan, et al. 2001). In general the amount of waste produced is tied to economic prosperity and degree of urbanization (Hassan, et al. 2001) (Memon 2009) and with the predicted future for the Iskandar region this means that solid waste management should be given a great deal of consideration.
[bookmark: _Toc267316831][bookmark: _Toc267501649][bookmark: _Toc267632025]Existing Solution in Johor
In this section there is a more detailed description of the conditions for solid waste management in Johor and within the Iskandar region in specific. First will be presented a brief overview of how the waste management efforts that are officially organized, and then follows a description of the observations done during our stay.
[bookmark: _Toc267316832][bookmark: _Toc267501650][bookmark: _Toc267632026]Organization
Previously the different local authorities managed the solid waste handling but in a national privatization effort to transfer the management of solid waste to private companies the concession for the entire southern region of Malaysia including Johor was awarded to SWM Environment Sdn. Bhd. (at the time named Southern Waste Management Sdn. Bhd.) in 1995 (CDP 2006, 14-18) (28).
For toxic waste the procedures are different as this is supervised directly by the Department of Environment and all scheduled toxic waste is disposed of in a specialized treatment centre in Bukit Nenas run by the company Kualiti Alam (29) which have a hazardous waste storage facility and specialised landfill (30) (CDP 2006, 14-18).
Nontoxic solid waste is collected and gathered at a transfer station in Larkin[footnoteRef:3] where the waste is compacted into containers before being transferred to Seelong Selantan. The transfer station has capacity to store and transfer around 856 tonnes of solid waste per day (CDP 2006, 14-18). From the transfer station the solid waste is transported to a landfill. In 2006 it was approximately 190.000 tonnes of solid waste that was generated within the Iskandar Malaysia region, and all of this was send to landfills. The large Seelong Selantan landfill that opened in 2004 and is operated by SWM should have capacity to handle the solid waste until around late 2010 (CDP 2006, 14-18). At the time when it was taken into use it was the only landfill in Malaysia to have physical, biological and chemical leach ate treatment system (31) making it a sanitary landfill. [3:  Urban industrial and residential area in the greater Johor Bahru area and part of the Iskandar Malaysia region.] 

The problem with this procedure is that that amounts of waste generated in the region will continue to grow in the coming years, and the landfill is already running out of available space for more deposits. This means that with the current development many additional acres of new landfill areas will have to be identified and prepared. In Table 17 below is given an estimation of how much more land will have to be dedicated for landfill before year 2025 with the predicted growth of population.
	
	2000
	2005
	2010
	2015
	2020
	2025
	Total (acre)

	Domestic
	65.3
	80.3
	91.3
	113.4
	142.1
	177.9
	670.2

	Industrial & commercial
	19.6
	24.1
	27.4
	34.0
	42.6
	53.4
	201.1

	Total
	84.8
	104.3
	118.6
	147.5
	184.7
	231.3
	871.3

	Existing land
	
	
	
	
	
	
	212.5

	Balance
	
	
	
	
	
	
	(658.8)


[bookmark: _Ref263415444]Table 17 – Projected land requirements for solid waste disposal in landfills (CDP 2006, 14-20)
As can be seen more than 650 acres of new landfill will have to be developed to account for the demands for disposal of solid waste within the Iskandar region.
One thing is that the organizational structures and formalised processes for handling solid waste are in place, but the question is then how the garbage collection and disposal itself are carried out.
[bookmark: _Toc267316833][bookmark: _Toc267501651][bookmark: _Toc267632027]Observations[footnoteRef:4] [4:  These observations were done during inspection trips that were conducted to several different residential areas in the Johor Bahru area, but the photographic evidence is mainly from the quarter called Permas Jaya.] 

According to some interviews there seem to be some irregularities in the collection even though it has improved within the last years. Such irregularities can also be seen in discrepancies between the data for generation, collection and disposal of solid waste. According to (Hassan, et al. 2001) there is significant differences between the amounts of solid waste generated at source reported by researchers, the amount of waste collected by the local authorities and the amount disposed as reported by the private companies. This can mean both that data is either inaccurate or that some waste is simply lost somewhere between the different links in the infrastructural system chain.
This correlates with inspections in the surrounding residential areas where it was evident that not all solid waste is collected but instead was laying scattered or in piles alongside the roads (see Figure 24).
	
	


[bookmark: _Ref263431782]Figure 24 – Pictures from the residential area Permas Jaya
In the outskirts of residential areas, or where there are larger roadside areas piles of trash like the above can often be seen.
In general it can be said that when waste is not collected the public will dispose of it in other ways to avoid the mess and odour on their own doorstep. This also includes open burning which means that solid waste is piled on the roadside and then lit in a controlled fire (see Figure 25). This commonly used method among the public and many places in residential areas the burning sites are easily identifiable. 
	
[bookmark: _Ref263431767]Figure 25 – ‘Open burning’ Man burning waste on the roadside in the residential area Permas Jaya
	
[bookmark: _Ref263431741][bookmark: _Ref263431735]Figure 26- ‘Fire ring’ constructed for repeated open burnings with traces of e.g. plastic, glass and metal among the ashes


During inspections there were even found somewhat constructed ‘fire rings’ where bricks where used to circle a small area used for repeated burnings (see Figure 26). In the ashes could among others be seen traces of plastic/rubber, ceramics, glass, metal and foodstuff indicating that it is a range of different materials that people attempt to dispose off with the burning. Both littering  and the open burning can therefore be said to be a common accepted practices, a statement that is supported by (Ogawa 2000), and these actions imposes some risks for the environment as will be described later.
Even though not all generated waste is collected and  landfills is the only available final disposal measure available at the movement there have been attempts to improve the situation e.g. by reducing the amount of waste to be deposited as will be explained in the next section.
[bookmark: _Toc267316834][bookmark: _Toc267501652][bookmark: _Toc267632028]Current recycling efforts
 As of 2006 there were 108 recycling centres distributed within the Iskandar area each with separation containers for recyclable material such as paper, tin cans and glass. This have been introduced in an attempt to reduce the environmental impact of waste disposal and have resulted in a reduction of the non bio-degradable waste deposited (CDP 2006, 14-18).
 In the CDP there is a list of all the recycling centres but they are mentioned without specific locations and they are not visible or easily identifiable when driving in the areas. Through dialog with locals an attempt was made to discover to what degree people know of the existence of these recycling centres and whether they are used by the general public. The majority of interviewed people had no or very little knowledge of the recycling centres and the ones that knew of them were not frequent users.[footnoteRef:5] [5:  This is a qualitative judgement based on our interaction with a range of different locals in the community.] 

During our formal interviews we also heard that there have been attempts to introduce a 2/3 bin system for recycling at source in households. This worked by giving residential units extra trash bins and then requesting them to sort their waste according to these bins (bio-degradable or not). This trial was limited in scope and it was not followed by additional efforts to educate the population on the need for recycling. Furthermore there seem to have been inconsistencies in the collection effort, e.g. that only the normal waste collection vehicles come and gather the waste from all bins.
Since it cannot be concluded that the recycling efforts have worked out yet, which seem to be a general condition in Malaysia according to statements from (Hassan, et al. 2001) and (Manaf, Samah and Zukki 2009), then it can be stated that the current solid waste management relies solely on collection and disposal in landfills. But the landfill method is somewhat risky in itself due to older and obsolete landfills being utilised, and when some solid waste is never collected but instead dumped at public areas without any form of control this can have serious consequences for the environment.  
[bookmark: _Toc267316835][bookmark: _Toc267501653][bookmark: _Toc267632029]Problems
Many places in Malaysia un-sanitary landfills are still used for depositing solid waste and at the national level it is recognized that this current system can have a large impact on the environment. The problems arise because of poor solid waste management where waste is not systematically collected and the collected material is not adequately handled.
Waste that is piled in an uncontrolled environment will also hold the risk of providing supportive conditions for an increase in disease carrying vectors such as insects and vermin and thereby pose a general health risk. Furthermore gasses that are produced by degrading waste can be highly flammable and if confined in a closed environment where they are allowed to accumulate it can result in fire or even explosion risks (32).
Where solid waste is systematically collected and gathered the most used form of disposal in Malaysia is where the waste is deposited in landfills. These landfills are often not sanitary and this means that the different protection measure that is generally a part of landfills in the western part of the world is not introduced. An unsanitary landfill is more or less a large dumpsite where the solid waste is left for natural degradation in an open environment and this means that degradation products that are formed will eventually leak out into the surrounding environment (33). This leach ate can be a cocktail of heavy metals, toxic organic compounds and micro organisms, which make it very harmful for the environment (32). In addition this leach ate can contaminate cropland and water supplies thereby posing a serious health risk for the population.
In Table 18 can be seen a list of pollution problems related to solid waste that have been identified by the National Solid Waste Management Department (32) which is a part of the Ministry of Housing and Local Government (MHLG).
	Pollution
	Issues

	Air
	Green house gasses like CO2 and methane are emitted from landfills
Open burning creates CO2 and sod-particles influencing climate and air quality respectively

	Water
	Dumped waste and leachate from landfills pollute natural water bodies and will therefore do serious to damage the environment and be a health risk for the public  (swimming, bathing and water catchment for potable water) 

	Soil
	Un-sanitary landfills and dumped waste (littering) contaminates the soil  influencing e.g. fertility of the land.


[bookmark: _Ref263431712]Table 18 – Pollution issues related to solid waste identified by the National Solid Waste Management Department (32).
As can be seen the consequences of improper waste handling can be severe and through the observations it is obvious that the public is exposed to the visible effects of it in their daily lives. This leaves the question of why people accept to live with the extensive littering.
A part of the answer could be found when looking at the history of the life of Malaysia’s indigenous people. Through history Malaysia’s population have lived of the fruits of their very fertile land. Without seasons as such and with a incredible biodiversity there have always been lots of food provided directly by nature. The hunter-gatherer culture was dominated by generation of solely biodegradable waste and the disposal of this in kitchen middens near the villages as we also see in archaeological findings from e.g. Denmark[footnoteRef:6]. This means that there has been an understanding of waste naturally disappearing when disposed off in the nature. Even though farming has become the natural way to supply foodstuff in modern day the traditions from the hunter-gatherer culture might be part of the explanation to the tendencies that are still part of the Malaysian waste handling. Furthermore when food supplies are abundant people can also be expected to waste more of it compared to a situation where food is scarce. [6:  The last hunter-gatherer culture in Denmark was the so-called ’Ertebølle’ that existed approximately 6000 years ago according to - http://www.fortidsmindeguide.dk/Meilgaard-boplads.js001.0.html (source in danish)] 

Even today a lot of the foodstuff in supermarkets are locally produced and sold per weight and not in pre-packaged boxes as we see in the western world. This can explain that a large portion of the total solid waste is food, as e.g. plastic packaging is not as extensively used as in the developed world. As this probably starts to change during Malaysia’s process of becoming a developed nation the portion of non-biodegradable will increase, and if nothing is done to change the patterns of waste disposal described previously the negative effects on the environment will increase.
To prevent such pollution it is necessary to enhance the solid waste handling and plan a management strategy that will help improve the current situation. The CDP should contain planning at this level and now a short description of the planning will be presented.



[bookmark: _Toc267316836][bookmark: _Toc267501654][bookmark: _Toc267632030]Existing planning (CDP)
It is recognized in the CDP that solid waste is becoming a more and more important topic in the urban context and the environment could be severely affected if nothing is done to handle the waste. In line with this the following key directions have been identified:
	
	Key Direction

	UI 10
	Set targets for waste reduction

	UI 11
	Create a balanced waste-management strategy


Table 19 – Key Directions for the solid waste management effort in Iskandar Malaysia (CDP 2006, 14-18).
It is also noted in the appertaining text that solid waste should be collected from the sources according to clear schedules to avoid pollution and odour and to prevent open burning. Furthermore it is stated that solid waste must be managed from source and must be sorted, recycled and safely and environmentally friendly disposed of when it is collected.
The key directions and the supporting notes are visionary statements that seek to point out an aim for the solid waste management strategy. The path suggested is formulated in a handful of proposals of more concrete character. In Table 20 these proposals have been divided into three levels depending on the perceived implementation agent for each.
	Level
	Proposals

	Region
	Centralised waste disposal system using waste to energy plants

	
	More recycling centres at convenient public places

	
	All industries that generates toxic waste must be licensed by DOE and local authorities

	
	Sufficient waste disposal sites should be identified

	
	Adopt new eco-friendly landfill technology  (lined, well-treated and managed landfills)

	Community 
	Recycling centres at community centres and recycling bins at strategic locations

	Household
	Waste separation using 2 bin system designed into new residential units

	
	Grinders installed in kitchen sinks to dispose of food waste through the sewerage system


[bookmark: _Ref263432369]Table 20 – Proposals to improve the solid waste management in Iskandar Malaysia (CDP 2006, 14-20/21) Here divided into 3 levels to create a more clear overview.
These proposals reflect the intention to advance from a reactive approach where waste is collected and deposited to a more reactive approach that could lead to a reduction in the amount of waste going to landfills through recycling efforts and a waste-to-energy plant.
[bookmark: _Toc267316837][bookmark: _Toc267501655][bookmark: _Toc267632031]Analysis
This section analyses the existing planning in the CDP with the knowledge gained from the previous sections of this chapter. First the key directions will be discussed, then the proposals will be evaluated, and last the missing link in the planning is identified.
[bookmark: _Toc267316838][bookmark: _Toc267501656][bookmark: _Toc267632032]Key directions
In the planning stated in the CDP the two key directions are somewhat vaguely formulated and they can actually be fulfilled without it having any real effect on the sustainability. UI10 only prescribe that targets should be set for waste reduction, but there is no suggestion of in what range this target should be. If the target is eventually set for 1-5% then effect will be almost negligible, but the key direction will still have been fulfilled. Even if the target is set for a higher impact value no were in the chapter is there anything about actually living up to the target. This means that this key direction in itself will not have any effect on the environment or the future sustainability of the solid waste management. It is merely a part of the regulating framework that should be established in an effort to make improvements.
UI11 is more in line with what should be expected of a key direction even though it is also somewhat ambiguous. It is not defined how a “balanced” waste management strategy should be understood, and again this leaves so much room for interpretation that almost any formulated strategy no matter how outdated or flawed could be accepted as a completion.
To sum up these two key directions are of course steps in the right direction, but when they are not complemented by measurable targets and clear definitions then there is a high risk that they will just end up as words on paper and never actually lead to any improvements.
The notes accompanying the key direction show that there is knowledge of where they want to go; that there should be efficient and regular waste collection and the notion of recycling is included. But as this is somewhat hidden in the plain text and not highlighted in the planning as e.g. aims or directions then it can easily be forgotten.
[bookmark: _Toc267316839][bookmark: _Toc267501657][bookmark: _Toc267632033]Proposals
Moving on to the concrete proposals mentioned in the CDP some general lines can be identified. First of all they want to develop new sanitary landfills to fulfil future demands for deposits of solid waste. They want to work on improved recycling at several levels, and they want to explore the options of generating energy from the waste.
[bookmark: _Toc267632034]Landfills
Currently landfill is used extensively in Malaysia and in the Iskandar region they actually have one of the few sanitary landfills in the country (Manaf, Samah and Zukki 2009)(31). This means that the waste generated right now do not pose a large environmental risk as long as the landfill is properly managed and maintained. But space is running out and new landfills will have to be created to cater future requirements and with the predicted population growth and increased urbanization and prosperity the needs will also increase fast (Manaf, Samah and Zukki 2009). According to some researchers the most appropriate waste disposal system for Malaysia is in fact the sanitary landfill as this technology is well established, easily acceptable for locals, and have low investment and operation costs (Hassan, et al. 2001). So even though making new landfills at first glance does not seem to be the most environmentally sustainable initiative it can be seen as a necessity since they are in fact running out of space, and as some final disposal in landfills will almost be inevitable. Considering the general condition of landfills in Malaysia then sanitary landfills with updated technology will be a significant improvement. Furthermore the overall sustainability is quite good as financial, environmental and social aspects underpins this solution.
[bookmark: _Toc267632035]Recycling
Another focus is on recycling, where the proposal is that recycling centres should be established at convenient public places and community facilities. Furthermore waste separation at source at household level is mentioned. These suggestions is by no means bad, but considering the context in which they should be implemented it can be discussed whether the proposals are likely to have an effect by themselves.
At this point there is already a substantial amount of recycling centres in the region according to the CDP. But there is no data on what effect these have already had and no evaluation seem to have been done. Our own “survey” revealed that there is a large risk that these centres are not well visited, and therefore it could seem pointless to some extent to expand this network of facilities unless the issue of their usage is also addressed. In the CDP unfortunately there is no mentioning of efforts to generate more data, or to make any follow-up on the existing system.
On the other hand would it definitely help to increase awareness if there were recycling opportunities at community centres, e.g. shopping malls, and if it could be introduced directly into people’s houses. This would make people aware of the concept of formalized recycling, to make them comfortable with the “technology” and help towards an understanding of its necessity.
When it comes to recycling at household level nothing is suggested on how to actually implement waste segregation systems into the homes. This means that nothing has happened so far, that points to a development in the direction that is desired in the CDP. The vast majority of existing houses have therefore never been close to having such a system integrated. In the CDP it is, though, stated that a two-bin system should be incorporated into the design of new residential units and seeing that almost all house are build after the same templates, with rows of identical units, it would seem like a good suggestion. But in reality houses in newly developed areas, even now four years after the CDP was published, do not have this system. This is probably due to lack of pressure on property developers and a lack in the regulatory framework e.g. the building code. If there are no incentives or demands then implementation of such systems are likely to fail.
Furthermore the failed attempt to introduce a two-bin system where these were handed out and then the waste was collected in the standard way with a single truck curb-side collection can have had a negative impact on the participating peoples will to recycle. If you have difficulties seeing the purpose of this form of recycling from the beginning but then actually makes an effort anyway because you are told to, just to see your time wasted because the other parts of the chain does not contribute, then this would definitely discourage you. Therefore consideration for the entire chain should be made before any part-project is carried out to avoid undermining good intentions.
Reductions in the waste generation being the first of the 3R’s should also have some attention. Generation of waste in general and non-biodegradable waste in specific increases alongside economic development. As people can afford more commodities and especially imported wares there will also be more waste from e.g. packaging and more things will faster be considered obsolete and thrown out. To combat such an increase it can be necessary to make efforts to reduce the generation. This can be done both by the consumers who should learn to buy less and consider the implications of their consumer-patterns and by the producers of goods who should make product designs that reduces waste and that does not support a throw-away culture. This is also in line with the Industrial Ecology thought where industrial design should help abate environmental impacts as well as the Ecological Modernization thoughts where the industry themselves have to become part of the solution to environmental issues. Reductions of waste should be carried by its own motivation and considerations for the environment as there are no immediate gains at least for the producers and this makes it a difficult approach for a country that are still working on building environmental awareness among its population. The complex mechanisms of design and production costs and retail sale is though outside the scope of this report and therefore no further discussion will be made on how to improve reductions through economic regulations.
[bookmark: _Toc267632036]Waste incineration
There have already been attempts to make waste incineration plants in Malaysia but it have proved very difficult to find material on the actual effects of this. According to one interview the only established waste incineration plant for non-hazardous solid waste near the capital of Kuala Lumpur has had serious technical problems and therefore significant down-time. This could be a case of a technology transfer project where the right human resource capacities where not developed along with the construction of the plant itself and this would also be the risk in Iskandar. With the current waste profile (at the national level) the waste composition is still containing to much ‘wet’ waste to be efficient for incineration, but as the region becomes more developed the amount of food and other wet wastes reduces (relatively to dry wastes) and the burn value of the solid waste increases (United Nations 2009)[footnoteRef:7]. So as a long term initiative a waste to energy plant should be good idea, as the need for one will inevitably grow together with the population increase and the development of the region. [7:  A table showing average compositions of solid waste relative to GDP development can be found in Appendix 6 – Sustainable cities, Table 28A. Here is also numbers for the burn value of the different compositions.] 

A modern incineration plant that uses the burn value of the solid waste to produce electricity will both dispose of the waste and give additional benefits. Environmental pollution from a modern plant is quite limited as many different filter systems exist to greatly reduce chemical and particle discharge and thereby air pollution. Furthermore the plant can use boilers and turbines to convert the heat from the burn process to electricity as is already done in many western countries. Otherwise the produced heat can actually ‘power’ a district cooling system. In such a system the heat is used to cool water[footnoteRef:8] that is then distributed in pipelines to cool building masses reducing the need for electrical powered air conditioning systems. This technology is though still on the verge of international breakthrough and further investigations will be needed to prove its efficiency in the given case. The Iskandar region have introduced the first district cooling system in connection with the state administrative centre in Nusajaya but only very limited data exist on its implementation and efficiency.[footnoteRef:9]   [8:  This can for instance be done through so-called ’absorption cooling’.]  [9:  Unfortunately it was only possible to find the system described without details in a newsletter stating that it was to be put into operation, and attempts to get further data have failed.] 

Several different technological options exist for incineration plants and to find the right one, and adopt it to the local context can take considerable time and this would probably be required to avoid the implementation failure that seem to have struck the plant in Kuala Lumpur. Therefore more extensive planning should be undertaken as soon as possible to make sure there is enough time to find the right solution for the region.
There is though also another aspect of waste incineration that can cause difficulties; namely the attitude of the population. There are accounts of locals being very unhappy with a waste incineration plant as they believe that it will pollute the air extensively. The planning of such a project should thus also include initiatives to “sell” the project to the community. Within solid waste management this problem is actually quite general and will therefore be discussed in further detail in the next section.
[bookmark: _Toc267632037]Main problem
The main problem or what could be called the ‘missing link’ in the strategic planning is the failure to include the public in the considerations. The planning is made as though there is an underlying assumption of; if we provide the technology then everyone will adopt it and be happy. For a topic that requires so much participation from the public (Hassan, et al. 2001) (Shekdar 2008) (United Nations 2009) it is definitely necessary to also specifically introduces measures with which the public can be persuaded into accepting the changes.
This can be done through several different channels. First of all awareness on environmental protection and pollution have to be strengthened through information and education, and then there has to be clear communication to people on why they should contribute and what they can actually do. Some of the possible initiatives to create public awareness and participation can be found in Table 21.
	Initiatives to include and support public participation in waste management
	

	
	Awareness campaigns in all media such as TV, radio, newspapers etc.

	
	Educate on relevant topics in schools (e.g. waste generation, environment protection etc.)

	
	Community participation in decision making

	
	Enabling people to contribute to monitoring e.g. through complaint hotline

	
	Source separation of waste schemes by government agencies or NGO’s


[bookmark: _Ref267575933]Table 21 – Different measures to raise awareness and gain public support. Adopted from (Shekdar 2008)
By educating people you will gain support in the long run, and this should help ease resistance against waste incineration and at the same time support the efforts of recycling through public participation in separation at source and active use of the drop-off recycling centres.
It is also noticed that there seem to have been little consideration for solid waste management so far both in actual initiatives and in the planning. This could be connected to the fact that there is a lack of environmental awareness among others illustrated by the previously described understanding of waste handling that leads to littering and open burning. Additionally waste management is one of the infrastructure subjects that are not directly related to industrial production and development. As the waste is not an input parameter for the industries their efficiency and thereby economic performance is not dependent on this as much as on e.g. electricity and transportation options. Therefore these other infrastructure subjects get more attention in a developing country. This can also be observed in the theoretical models such as the ‘Four legged model of industrialization’ where waste management is not even mentioned as a supportive aspect as it does not contribute to production efficiency. 
Waste being an output of the production processes is still highly relevant for the environmental performance and therefore will a lack of attention on this also lead to lacks in the overall environmental sustainability.
This leads to the recommendations that could be proposed for future strategic planning of solid waste management.
[bookmark: _Toc267316840][bookmark: _Toc267501658][bookmark: _Toc267632038]Recommendations
Planning a new solid waste management strategy and improving the environmental sustainability of this area can be considered a (long-term) project in itself. This also means the generic project management considerations and procedures can be used to improve the planning.
First of all it is necessary to be much more specific in defining what the desired future situation is when making the strategy for the future solid waste management. When a clear vision has been identified specific targets (goals) need to be set so that everyone knows what to work towards and so that progression can be measured. These goals could be evaluated according to the S.M.A.R.T.-principle which means that all goals should be Specific, Measurable, Attainable, Relevant and Time-bound. This means that instead of having a key direction of “Set targets for waste reduction” you could have a goal like “Deposited waste will be reduced by 20% from current numbers by year 2025”. This means that the goal will have an effect towards a vision of greater environmental sustainability, and it will be possible to evaluate it, follow the improvements, and validate whether the goal is reached. By having this kind of goals that project and its progression can be controlled and have a much larger chance of success (Andersen, Grude and Haug 2004). 
It should also be noted that with public projects it can be beneficial to consider the whole of society as the recipient of the project (Andersen, Grude and Haug 2004). This means that when setting the project scope and aims it should be considered how the benefits for the community can incorporated into the formulated strategy and thereby become part of the communication. By doing this there is a better chance of gaining public support for the chosen solutions as you can prove that it is for their benefit.
This is in line with the major recommendation of generation public acceptance, buy-in and active participation. In the future planning there need to be paid attention to how this goal can be obtained. The issues will have to be address in the planning at an early level so that it can be supported in every measure/system that is otherwise introduced.
Another problem that exists is the lack of data. One of the first criteria necessary to make good decisions is that there is relevant data on solid waste readily available. This is a dual recommendation as data on both generation and collection would be necessary to design a solid waste management system that has capacity to handle the future population growth. This means that not only should collected waste be measured by e.g. routine weighing of collection trucks at transfer stations (technological step), but at the same time research projects should be initiated and supported to gain the needed knowledge on waste generation at the sources (academic research effort).
If solid waste segregation at the source should take place then it is necessary first of all to make it possible without too much effort e.g. by introducing a two-bin system in households as proposed. But there need to be a plan for implementation. When new systems are established it is important to support them through the entire functional chain of solid waste handling, to make sure they will have an effect. There need to be the bins, but also the collection vehicles designed for transporting the material, and the recycling centre for further processing. Though, these efforts require some financial investment some of the money can be returned if a market for recycled material can be supported and developed.
When it comes to implementing new systems into new developments it will probably require a direct demand on the property developers. There need to be at least one reason for them to change their designs before anything happens – let the reason be a carrot or a stick. 
[bookmark: _Toc267316841][bookmark: _Toc267501659]With these recommendations in mind some conclusion can be drawn from the above analysis.
[bookmark: _Toc267632039]Conclusions
The situation for solid waste management in the Iskandar region is very much comparable to the rest of Malaysia. There are curb-side collections of waste but still much is just being littered, dumped on public places or disposed of in open burnings. The waste collected is deposited in landfills, which in the Iskandar region is of the sanitary kind and therefore represents a much smaller environmental pollution risk than most other landfills in the country. The landfill is, though, running out of space and in the CDP it is noticed that new areas should be identified and disposal sites created.
The reason why solid waste handling and management so far have received relatively little attention could be a combination of two things. First of all it is probably related to a lack of general awareness and understanding of the environmental consequences that poor waste management can entail. Secondly this form of infrastructure is often forgotten at first as it is not an input parameter for industries and therefore not directly related to their capabilities to generate economic development. This underlines that the long term planning of the urban region needs to emphasize efforts to handle the waste as there is not the same natural focus as on e.g. transportation infrastructure while waste management will still be crucial to support living conditions and thereby sustain a demanding, skilled workforce.
The planning presented in the CDP suggests that the main points in the waste management strategy should be to have a waste to energy plant (incineration), and to improve recycling efforts on several levels of society. The problem with these proposals is that the vision and the goals itself for the solid waste management is lacking. There are identified some key directions but these are vague and ambiguous. This means that the proposal even though well thought off and definitely steps towards much greater sustainability for this area will probably have a difficult time being realised. The foundations that these two main proposals should be based upon are not addressed at all. Therefore the following recommendations have been made. First of all create a clear vision for the solid waste management – ‘how do we want things to be’ - and identify goals that supports the vision – ‘how do get there’. Furthermore the following things would be necessary to support the proposals already in the CDP. 
There should be generated comprehensive data on the solid waste in the region, both on generation, collection and disposal, through technology and research. 
The market for recyclable materials should be developed, 
Key stakeholders such as property developers should be encouraged to introduce recycling systems, 
The entire chain of waste handling should be considered when introducing new measures
The public opinion and awareness should be addressed to gain support and active participation.
[bookmark: _Toc264622391][bookmark: _Toc267632040]Case 3 - Transportation in Malaysia
The second infrastructure case for the Iskandar region have been selected to be transportation as this is another topic that already at this point have major consequences for the urban population and is known to impact the environment. 
The urbanisation and the rapid economic development in Malaysia have led to an increasing motorization of the population. In 1980 there were approximately 2.3 million cars and motorcycles and in 1995 this had risen to an estimated 6.4 million with an average annual increase of 7.6%. This development has had a large impact on the urban transportation infrastructure. Most major urban centres now have severe problems with traffic congestion as well as parking problems (Senbil and Kitamura 2009). Furthermore the traffic sector remains one of the main sources of CO2 emissions and to address issues of climate change and environmental sustainability there must be paid attention to this area (Timilsina and Shrestha 2009)
This development has also brought a rise in the number of traffic accidents and related injuries and this have prompted the Malaysian government to undertake studies to address the growing problems. One of the aspects that have been investigated is the possible modal shift from private car to public transportation (Nurdden, Rahmat and Ismail 2007), which would also be a shift to a less CO2 intensive mode in terms of CO2 emissions per passenger/freight kilometre (Timilsina and Shrestha 2009). This section it will look at how these considerations have influenced the planning in the Iskandar Malaysia project.
[bookmark: _Toc264622392][bookmark: _Toc267632041]Overview
First of all it is necessary to describe how the transportation is in Malaysia in general and to establish the trends that are for the development within the sector.
International data sources are of limited use for establishing the complete overview of the current transportation pattern in Malaysia. This is among others because of the lack of international standards for reporting data on transportation (Timilsina and Shrestha 2009). Though, the World Bank (WB) holds records of many different infrastructure parameters unfortunately the time-series data sets for Malaysia are rather incomplete as can be observed in Table 22.
	World Bank data
Transportation in Malaysia
	Year
2000
	
2001
	
2002
	
2003
	
2004
	
2005
	
2006
	
2007
	
2008

	Roads
	
	
	
	
	
	
	
	
	

	Passengers carried 
(million passenger-km)
	..
	..
	..
	..
	..
	..
	..
	..
	..

	Total network 
(km)
	66,445
	..
	..
	92,39
	98,721
	93,109
	..
	..
	..

	Gasoline fuel consumption
(kt of oil equivalent)
	6,074
	6,495
	6,61
	7,002
	7,451
	7,799
	7,137
	8,136
	..

	Railways
	
	
	
	
	
	
	
	
	

	Passengers carried 
(million passenger-km)
	1,312
	1,181
	1,123
	1,931
	1,931
	1,181
	2,075
	2,193
	2,268

	Total rail line routes
(km)
	1,622
	1,636
	1,636
	1,667
	1,667
	1,657
	1,667
	1,667
	1,665


[bookmark: _Ref263952186]Table 22 – Data on railway and road transportation in Malaysia. Data gathered from different sources at (34).
It can be observed that data for railways is updated while data for road transport is almost missing. Some other observation can, though, also be done with the available data. To get a first impression on the nature of transportation in Malaysia the data for railways can be compared to Denmark. When looking at the respective sizes of the countries Malaysia only has approximately 1/10 of rail lines (in km/km2) as Denmark, and the rail network in Denmark carry almost 13 times as many passengers as its Malaysian equivalent when the numbers have been corrected for the difference in population size[footnoteRef:10]. This points to that railways are not prioritized and not a preferred mode of transportation in Malaysia. This corresponds with research data suggesting that roads historically have been the predominant mode of transportation in modern Malaysia (Timilsina and Shrestha 2009). [10:  The numbers have been calculated using: 43,098 km2 and 5.2 mil people for Denmark and 329,758 km2 and 28 mil people for Malaysia. The ‘passengers carried’ have been divided with population and the ‘total rail lines’ with the areas to be able to make a comparison (1)(2)(3).] 

The data also reveals that gasoline fuel consumption has gone up which can be an indication of increasing car usage, and therefore the next step is to determine the development in number of motor vehicles to see if this holds true.
[bookmark: _Toc264622393][bookmark: _Toc267589363][bookmark: _Toc267632042]Motor vehicles
The World Bank only have numbers for passenger cars pr 1000 people for the years 2002 and 2003 (see Table 23) and between these years there were a 6,6% increase. This number does however not include motorcycles which happen to be a very popular motorized transportation vehicle in Malaysia.
	Cars in Malaysia
	Year
2000
	
2001
	
2002
	
2003
	
2004
	
2005
	
2006
	
2007
	
2008
	
2009

	Passenger cars pr 1000 people
	-
	-
	211.0
	225.0
	-
	-
	-
	-
	-
	-

	New passenger vehicles registered (in 1000)
	282

	-
	-
	-
	-
	417

	367

	443

	497

	486



[bookmark: _Ref263951533]Table 23 – Development in passenger car ownership in Malaysia. Sources are (35)(36).
To look at the latest years another source can be used as The Malaysian Automobile Association (MAA) holds the latest records for newly registered passenger vehicles and in Table 23 it is shown that 4-500,000 new private cars are introduced to the Malaysian road network each year. This however does not account for how many cars are scrapped due to e.g. wear and tear.
The authority responsible for road vehicles is the Road Transport Department (RTD) under the Land Division of the Ministry of Transport, and they have records, in Malay, for cumulative amount of vehicles in different classes registered for the last couple of years. These data can be found in Table 24 and together with statistical data on the population it is possible to calculate the number of motor vehicles per capita.
	Registered motor vehicles[footnoteRef:11] [11:  The English translation is done by the author, as the data is only available in Malay (Bahasa Melau) on the websites] 

(in 1000)
	Year    
2005
	
2006
	
2007
	
2008
	
2009

	Passenger cars (Motokar)
	6473
	6942
	7420
	7967
	8506

	Public vehicles (Kenderaan awam)
	137
	142
	147
	155
	162

	Trade vehicles (Kenderaan perdagangan)
	805
	837
	871
	909
	936

	Other vehicles (Lain-lain kenderaan)
	393
	412
	433
	454
	472

	Motorbikes (Motosikal)
	7008
	7458
	7943
	8487
	8940

	Total number of motor vehicles
	14816
	15791
	16814
	17972
	19017

	Population (in millions)
	26,13
	26,64
	27,17
	[bookmark: _Ref263927927]27,64([footnoteRef:12] [12:  These numbers have been extrapolated according to the available data from (Statistics, website 1)] 

	28,11(12

	Motor vehicles pr 1000 people
	567
	593
	619
	650
	677


[bookmark: _Ref263960895]Table 24 – Development in number of motor vehicles in total and relative to population (37) and (1).
From this it can be noticed that not only does the number of registered vehicles increase steadily, it also increases faster than the population. Furthermore this growth seems likely to continue meaning that the strain on the transportation infrastructure will also continue to intensify.
Furthermore the increase in motor vehicles is also heavily reliant on the wealth of the population and therefore it is relevant to compare the numbers with the development of the GDP. For this comparison the ‘GDP per capita purchasing power parity’ is chosen as this gives an impression of how much each person is able to buy with the money. Table 25 shows the development of motor vehicles pr. 1000 people including index numbers relative to year 2007 and the estimated GDP per capita (PPP) development in 2009 USD including index numbers. 
	Number of vehicles vs. GDP growth
	
	Year
2007
	Year
2008
	Year
2009

	Motor vehicles pr 1000 people
	619
	650
	677

	Index (year 2007)
	
	100
	105
	109

	GDP per capita (PPP) in 2009 USD (est.)
	
	15000
	15.400
	14.800

	Index (year 2007)
	
	100
	103
	99


[bookmark: _Ref267398390]Table 25 – Comparison of vehicle and GDP development in relation to the population (Data from Table 3 and (5))[footnoteRef:13] [13:  The GDP statistics from the Malaysian government only includes estimates for 2005-06 and nothing for the recent years so instead the estimations used are from the American government.
] 

As can be seen the increase in motor vehicles is greater than the increase in GDP, relative to the population, between 2007 and 2008 and even when the economic crisis affects the economy with a decrease in GDP in 2009 the number of motor vehicles keeps rising at almost the same pace. This shows that the acquisition of private transport is highly valued in the Malaysian society and therefore this tendency is likely to continue.
After establishing that motor vehicle transport is the preferred form of transportation in Malaysia, that public transport with rails is limited, and that the increases in motor vehicles is quite rapid and will probably continue to be so, the next step is to look at how this correlates with observations for the Iskandar region.
[bookmark: _Toc264622394][bookmark: _Toc267589364][bookmark: _Toc267632043]Transport in Iskandar
The traffic planning in Johor Bahru and the Iskandar region in general consist of major arterial roads with a radial layout that focuses the road traffic towards the city centre, which is similar to how road planning have been done in e.g. the capital of Kuala Lumpur (Senbil and Kitamura 2009). This system leads a lot of traffic through the city centre which results in serious congestion especially during peak hours. On an average work day traffic jams can be expected from around 8 to 10.30, during lunch hours from 12-13.30 and again from 16-19. Outside these intervals there can still be heavy traffic and jams in the city centre but the traffic will only be moderate on the primary arterial roads circling the centre[footnoteRef:14]. [14:  Base on interviews as well as frequent observations during transport in the region.] 

The centre of Johor Bahru is heavily strained not only by traffic crossing through on the Malaysian side, but also from the major access road to Singapore called the Causeway. This connection leads directly into the centre of Johor Bahru and because of the large amount of people working on the other side of the border as well as the many people using Johor Bahru as a shopping and leisure destination it generates a high density load every day. In Figure 27 can be seen an estimation of the traffic load (in person trips) along the major corridors around Johor Bahru in 2007, where heavy traffic loads are as described radial from the city centre with 663,000 out of 763,000 estimated trips going to or from central Johor Bahru. Figure 28 shows the projected numbers for 2025, where it can be seen that the population growth and new urban development on the Malaysian side should lead to a radical increase in trips along the coastline.

[bookmark: _Ref263966034]Figure 27 – Daily transport demand for major corridors in the Iskandar region in 2007 (information from IRDA)
[image: ]
[bookmark: _Ref264026789]Figure 28- Projected daily transport demand for major corridors in the Iskandar region in 2025 (information from IRDA)
The connection to Singapore is heavily loaded and attempts have been made to improve the connection across the causeway. On the Malaysian side the construction is ongoing on a brand new elevated highway that is close to being finished. Unfortunately, there have been cooperation difficulties between Singapore and Malaysian authorities especially on the topic of financing the actual link. According to an interview an agreement was made at some point but due to a political shift in Malaysia this agreement was never fulfilled. The major point of argument was who should contribute how much to the bridgework based on their common need for each other. Many Malaysians work in the lower paid jobs in Singapore and thereby help sustain the high service level that the country offers its many skilled foreign workers and this creates a mutual dependence. Malaysia needs the money and Singapore needs the workforce. At the moment the cooperation is at a deadlock and it is difficult to predict when and how the relationship will loosen up again.
[bookmark: _Toc264622395][bookmark: _Toc267589365][bookmark: _Toc267632044]Existing planning
To be able to handle the ever increasing number of vehicles the road network systems would need expansion, and in the Iskandar region the traffic systems are already in the process of being upgraded. The general planning document behind these upgrades is still the Comprehensive Development Plan (CDP) and therefore it is necessary to look into the contents of this.
[bookmark: _Toc264622396][bookmark: _Toc267589366][bookmark: _Toc267632045]Road network
In line with the trend documented in the previously section it is recognized that the load of the road network will probably increase in the future as it is stated in the CDP:
“It is reasonable to anticipate that private vehicle usage will increase in tandem with projected increases in vehicle ownership” (CDP 2006, 15-1)
This view also leads to a realization that in order to get maximum benefits of the ongoing development of the region it is necessary to manage, improve and upgrade relevant road networks to carter for new demands. (CDP 2006, 15-1)
In the CDP is stated both a goal and a key direction for the road network, which is denounced ‘urban linkage system’. These describe what the system should accomplish when it is fully developed and it is further described in four principles for the road development program. These can be found in Table 26.
	Urban Linkage System
	

	Urban Linkage Goal
	Integrated urban linkage system ensures local community accessibility for better quality of life and contributes towards balanced economic growth

	Key Direction
	Planning and development of road network in [Iskandar] emphasises on the key principles of connectivity and functions of road spaces to achieve safe, efficient and attractive road networks

	4 Principles
	Utilization of existing and proposed expressway – to encourage integration of the state and national road development with local road program.

	
	Enhance the intra-district road linkages – within Johor with synergistic integrated sub-regional development. 

	
	Functional optimization of local road network system – for inter-settlement mobility within Johor Bahru District and the dispersal of growth to less developed and rural areas 

	
	Improved linkages between urban centres – in Iskandar by reducing the dependence on existing radial road where major highways are currently at over capacity


[bookmark: _Ref264024106]Table 26 – Goal, key direction and principles for the development of the urban linkage system. Based on (CDP 2006, 15-1/2)
The focus here is on accessibility and connectivity. By connectivity is understood having a multitude of connections between different urban areas. With highly connected networks of roads it will create permeability in the areas and diffuse traffic instead of concentrating it by allowing several alternative routes from one place to the other based on choice of the user (CDP 2006, 15-2).
The planning also contain an implementation strategy, consisting of a proposed ‘road hierarchy’ that is a prioritization of the order in which the road should be commenced. It is stressed that the improvements should be implemented progressively and in a logical sequence. This includes both construction new highways as well as upgrading existing and building new primary and secondary roads. The proposed road structures can be seen in Figure 29 and Figure 30.
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[bookmark: _Ref264029712]Figure 29 – Existing and proposed expressway in the Iskandar region (CDP 2006, 15-4).
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[bookmark: _Ref264029720]Figure 30 – Proposed upgrades of primary road and proposed new primary road in the Iskandar region (CDP 2006, 15-5).


In the chapter on the ‘urban linkage system’ in the CDP there is also considerations on where and how to place major junctions and intersections, as well as comments on modern advanced traffic control systems using e.g. CCTV (Closed Circuit Television) to monitor traffic flows and allow for real-time control.
The CDP also contain a chapter called ‘Transit Oriented Development’ that deals with the planning for the public transportation system in Iskandar. The plans presented in that chapter will briefly be summarised in the following section after a short description of the current public transportation system.
[bookmark: _Toc264622397][bookmark: _Toc267589367][bookmark: _Toc267632046]Public transportation
The public transportation in the region is limited to busses. Several parallel bus systems exist with dedicated school busses, work busses, and public busses. The school busses drive four times a day to service the two shift primary school system, while large companies such as factories have their own special work busses that gather workers from residential areas and deliver them to the company. The public busses are run by a multitude of different private companies that run only the routes they find profitable. This also means that some areas are very poorly serviced by the bus system and public transportation therefore becomes a difficult option to choose.[footnoteRef:15] [15:  Based on interviews, observations and own experiences when trying to use the busses as well as material from IRDA ] 

In the CDP the chapter on Transit-Oriented Development (TOD) the planning for the future public transportation system in the Iskandar region is described. TOD is here defined as walk-able mixed use development concentrated around stations (within 400m) to make transit convenient for the population (CDP 2006, 16-1).
Including the TOD concept in the Iskandar planning is also within the intentions of the National Physical Plan (NPP) for Malaysia where TOD is mentioned as a basis for urban planning to “ensure the viability of public transportation”. In the NPP is also stated that a modal split of 50:50 (public and private transport) should be adopted by the transportation systems in all major urban centres, which the Iskandar region will be (CDP 2006, 16-1).
To support TOD the importance of integrating development and public transportation strategies both goals and objectives have been identified. These are presented in Table 27.
	Transit Oriented Development
	

	Goals
	

	
	Introduce an efficient Public Transportation system to link major centres/townships and to encourage a Transit Oriented Development [...]

	
	Organize growth at the [urban centres of Iskandar] to be compacted and transit-supportive

	
	Enhance [Iskandar’] economic base by capitalising on the TOD

	Objectives
	

	
	Ensure transit is supportive of land uses

	
	Increase density around transit stations

	
	Create pedestrian oriented design

	
	Make each station a centre for activity

	
	Manage parking, bus and vehicular traffic


[bookmark: _Ref264215706]Table 27 – Goals and objectives for the Transit Oriented Development in Iskandar. Based on (CDP 2006, 16-1).
When it comes to the current transportation system a key figure is the modal split between public and private transportation. In the CDP it is stated that there is an existing imbalance of 70:30 towards private transportation (CDP 2006, 16-2). This number is somewhat contested by another survey made for IRDA stating that public transportation only have an estimated modal share of 15% (Material from IRDA). Based on observations and interviews it could seem that the latter number would be the most realistic as the public transportation system does no enjoy much support from the general public. The same assessment found that the current public transportation network covers approximately 32% of the population and that this number would decrease to only 12% of the projected population in 2025 if nothing is done. Therefore improvements are necessary and with the planned initiatives the situation should improve. An illustration of the current public transport coverage and the coverage predicted if all planned measures are implemented can be found in Figure 31. 
[image: ]
[bookmark: _Ref267591544]Figure 31 – Estimated coverage of population in Iskandar with the current and the proposed public transportation network in their respective years (based on material from IRDA)
With the projected population increase, economic and urban development the proposed public transportation system should be able to cover 80% of the population in 2025 and reach an estimated modal share of 41% according to the assessment (Material from IRDA).
To reach the goals some key directions have also been identified. The first one is about providing different alternative means of transportation within the region to ensure that people can be moved, even though the traffic generated in the area will increase rapidly within the planning period. The key direction and the different transportation systems that are proposed in the CDP are listed in Table 28.
	Transportation development in Iskandar
	

	Key direction
	

	TOD 1
	To ensure efficient movement of good and people by provision of various forms of transportation systems [...]

	Transportation Systems 
	

	
	High Speed Rail System
A high speed rail connection to link Johor Bahru with Kuala Lumpur

	
	KTM Intercity Express Trains
Express train between Johor Bahru Sentral (city centre) and Senai (airport)

	
	Light Rail Transit (LRT)
To relieve pressure on the road network a system of LRT should connect existing urban centres with the new growth centres

	
	Monorail
Elevated rail based system to service the city centre of Johor Bahru

	
	KTM Komuter Train
Mass oriented rail system to be integrated with the LRT running along the coastline connecting the major urban centres 

	
	Busses
Upgrading of the current services should act to feed passengers to the new transportation systems


[bookmark: _Ref264219729]Table 28 – Key direction 1 for the TOD in Iskandar, and the proposed transportation systems (CDP 2006, 16-2/3/5).
To support this overall transportation network it is further proposed that there should be multi-modal terminals to provide facilities where a range of transport systems gives passengers access to many destinations and allow them to transfer between different modes of transportation with ease. Furthermore park and ride facilities and bus and taxi stands should be placed strategically to work as feeder systems to the main public transportation network (CDP 2006, 16-5).
In the CDP it is also recognised that there is a need to integrate urban development and the transport strategies. How the land use patterns and the growth and form of urban development is shaped is linked to the transport options provided. When people have access to private vehicular transport the urban development spreads along corridors of the road network and creates urban sprawl. Likewise will such sprawl lead to an increasing need for private transportation. These dynamics should be changed so that development is instead concentrated around the rail network making this the catalyst for growth (CDP 2006, 16-7).
This leads to the second key direction for the transit oriented development that is envisioned for the region. This key direction focuses on the link between land use development and transportation. In Table 29 it is presented along with the three measures that have been proposed to help achieve the key direction.
	Transportation development in Iskandar
	

	Key direction
	

	TOD 2
	To integrate transportation development, in particular public transportation, with land use development in order to support sustainable travel choices and to promote compact forms of urban environment towards increasing efficiency of the transport system

	Measures
	

	
	Emphasis on the more sustainable modes of transportation - that is the transit-based network; rail and other forms of public transport that supports or act as a feeder to the rail network 

	
	Integration of rail network with land use development strategies - by directing and focusing land use development towards areas along transit corridors and within the TOD zones

	
	Intensification of development around transit stations (TOD zones)


[bookmark: _Ref264221436]Table 29 – Key direction 2 for the TOD in Iskandar, and the measures to achieve the key direction (CDP 2006, 16-7).
By integrating the land use and transportation planning the need for travel can be minimised and furthermore more favourable conditions for using the public transportation options can be created. By connecting major residential, commercial and industrial areas with fast reliable public transportation the public’s dependence on private transportation will be reduced and this will create a basis for more sustainable transportation patterns in the region (CDP 2006, 16-7).
The third key direction is a direct continuation of the third measure for TOD 2 (and somewhat for the second measure also) as it focuses on the intensification of development around stations to generate a lot of potential traffic for the rail systems. The concept of a TOD zone is defined as an area within 400m radius of a station or terminal as this is the distance that people are typically willing to walk to reach a station (CDP 2006, 16-11). In Table 30 the key direction and the relating measures can be found.
	Transportation development in Iskandar
	

	Key direction
	

	TOD 3
	To facilitate intensification of TOD zones by incorporating mixed use development with high-density residential, high commercial plot ratio and integrated community and business facilities.

	Measures
	

	
	Transit supportive uses and high intensity activity nodes within 400m walking radius of a transit station

	
	High density residential and high plot ratio of commercial development within transit planning zone

	
	Mixed use development of commercial, residential, community facilities and other civic uses

	
	Pedestrian-friendly environment

	
	Good urban design


[bookmark: _Ref264278476]Table 30 – Key direction 3 for the TOD in Iskandar, and the measures to achieve the key direction (CDP 2006, 16-11).
By concentrating developments such as high density residential buildings and employment centres (e.g. offices and industry) the public transport system can be made viable for daily commuters. Furthermore other key trip generators such as civic use, entertainment, recreational and cultural facilities that attract a lot of people should be placed in close proximity of stations so that a large share of trips will made possible with the public systems. The transit supportive land use should also focus on making the areas pedestrian friendly as the commuters are expected to travel within the TOD zones on foot. This means that the retail/shopping places in the zones should be pedestrian oriented, such as street retail, and that street design should focus on comfort, safety and convenience for the pedestrians (CDP 2006, 15-10) (CDP 2006, 16-14).
Mixed use development relates to planning where functions are mixed in a way where they either benefit from each other or where the activity levels complement each other to create a vibrant area around the clock. By having retail and commercial facilities introduced in residential areas the transportation need can be reduced, and by having e.g. offices and residential areas mixed people will be present both day and night which makes the area feel safer. To promote mixed use it is proposed in the CDP to allow increased plot ratios for desired usages within an area (CDP 2006, 16-12).
Transit supportive uses and mixed use will also promote travel outside peak periods due to the extended hours of activity both on the daily and weekly scale and thereby support the economic viability of the public transportation systems.
In the CDP there are no further explanation of what is meant with the ‘good urban design’.
[bookmark: _Toc264622398][bookmark: _Toc267589368][bookmark: _Toc267632047]Analysis
The planning includes a lot of good considerations but there is still room for improvement. In this section it will be discussed why the current transport pattern is a problem, how the pattern can be explained, what can be done to change it, and lastly what the major problem with the current planning is.
[bookmark: _Toc264622399][bookmark: _Toc267589369][bookmark: _Toc267632048]Problem
The economic growth in the developing Asian countries, hereunder Malaysia, is not expected to slow down in an effort to control CO2 emissions as they have neither mandatory nor voluntary commitments under the Kyoto Protocol.  To limit the escalation of CO2 emissions from the transport sector it is therefore necessary to decouple emissions from economic growth, which is an achievement that historically has proved difficult (Timilsina and Shrestha 2009).
The large amount of private transportation not only pollutes in itself but at the same time it has stressed the road infrastructure to a degree were the result is heavy congestion specifically in larger urban areas. Traffic congestions does not only result in prolonged travel times and thereby higher emissions of polluting particles and CO2 the congestion also entails constant acceleration and deceleration and compared to steady speed conditions the emission of the cars will be 13 to 25% higher (Greenwood, Dunn and Raine 2007). These things combined add to the negative environmental impact of a transportation sector predominated by private motorised vehicles. Besides the increases in air pollution there has also been an increased space usage for parking and an escalation in traffic accidents (Nurdden, Rahmat and Ismail 2007).
[bookmark: _Toc264622400][bookmark: _Toc267589370]In Malaysia there are three main reasons why the CO2 emissions from transportation have increases rapidly within the last 30 years. The economic growth and the population’s growth have been the critical factors and then deteriorating transportation energy intensity has made the situation worse (Timilsina and Shrestha 2009) Transportation energy intensity is the ration of total fuel consumption for transportation in an economy to its gross domestic product. Malaysia has had very high transportation energy intensity for many years and there has been a slow upward trend within the last 20 years meaning that the fuel consumption for transportation per unit of economic output has increased. 
[bookmark: _Toc267632049]Explanations for modal shares
According to (Nurdden, Rahmat and Ismail 2007) the rapid increase in the use of personal transportation has its roots in the weak Malaysian public transport system. A poor system that does not offer people the option to use public transport will foster a culture of car dependence, where private transportation will be the only viable option for travellers. The existing privatised public transport will therefore struggle with its income basis and not have the economy to improve. Public transport becomes the last resort that only the low-income population is forced to use, further undermining the reputation and publicity of the systems. 
Historically Malaysia has had some of the lowest fuel prices in Asia because the government has subsidised gasoline, and even though this policy has changed in recent years (Timilsina and Shrestha 2009), there is reason to believe that it has heavily influenced the private transportation sector in the country. During interviews it was found that the car is considered a standard commodity and something that most working families can easily afford even when coupled with high travel demands. So even though fuel prices has now risen the prior subsidisation has helped create a transportation culture where private transport is deeply rooted and has become the dominant mode for commuting and travel.
[bookmark: _Toc264622401][bookmark: _Toc267589371][bookmark: _Toc267632050]Change instruments
To change the current situation there are several different measures that can be utilised. Most of these require some regulation at the national level and therefore it is necessary that the government is also willing to take part in the process and facilitate the improvements. In Table 31 a range of different options to improve the environmental performance of a transportation sector dominated by private motorized vehicles are presented.
	Main objective: Reduce transport sector CO2 emission
	

	Decouple economic growth (transport demand) 
and transport sector CO2 emission
	Regulatory Authority/ Implementing Actor

	
	Measures
	
	

	
	
	Switching to clean fuels
	[bookmark: _Ref267598641]Producers[footnoteRef:16] [16:  For both these it is recognized that a wide range of actors can contribute to the development by applying pressure and/or by offering incentives.] 


	
	
	Modal shift to public transportation
	Public16

	
	Supporting fiscal Instruments
	
	

	
	
	Subsidies for public transportation
	National / State / Local

	
	
	Subsidies for clean Vehicles
	National

	
	
	Regulating fuel prices
	National

	Reduce transportation energy intensity
	
	
	

	
	Regulatory instruments
	
	

	
	
	Vehicle efficiency standards
	National

	
	
	Congestion charges
	National / State / Local

	
	
	Investment in road maintenance and congestion reduction
	National / State / Local


[bookmark: _Ref267595907]Table 31 – Instruments to reduce transport sector CO2 emission in a country. Based on (Timilsina and Shrestha 2009).
Fuel prices would generally be an important factor in determining the cost of different transport modes and therefore also a parameter that can be used to influence modal shares. By increasing fuel prices the favourability of private transport can be reduced but there can also be unintended consequences. Removing subsidies on diesel or increasing taxation can mean that public transport systems such as busses or trains become more expensive as they are the main consumers of diesel, where most private vehicles run on gasoline. These actions are though something that have to be handled at the national level and can therefore not be regulated by IRDA for the Iskandar region isolated.
Fuel is relatively price inelastic of demand (Timilsina and Shrestha 2009) and is more income elastic (Olszewski 2007) which means that even though prices go up the demand will still persist, and this means that several other instruments than price regulation will be needed to effectively curb the transport sector’ fossil fuel consumption. This could e.g. be regulatory instruments such as efficiency standards for road vehicles where limits are defined for how far a car should be able to run on a specific amount of fuel. This would help improve the transportation energy intensity (efficiency of transport) as previously described. The introductions of such standards based on weight classes in China have resulted in an improvement of passenger vehicle fuel efficiency of 9% from year 2002 to 2006 (Timilsina and Shrestha 2009). Such regulatory changes would have been made on the national level and it is therefore outside the jurisdiction of IRDA.
The complete switch to clean fuel does not seem to be impending as that has not happened anywhere in the world yet, but in Malaysia there are steps towards the possibility of cleaner fuel. The large palm oil sector is steadily increasing their production capacity of palm oil based bio diesel, and this can prove to be a step in the right direction even though it can still only be considered a far future prospect.
Another instrument that can be used is targeted taxations such as congestion charges. This is a method that has worked well in e.g. Singapore where it has helped restrain car usage and keep the present use of cars for commuting down to 25% which is very low compared to the region (Olszewski 2007). If the regulatory framework is in place this would be an approach that could be implemented for the Iskandar region by IRDA and state and local authorities.
As there are already planned large investments in the road infrastructure the last options available for the local authorities and IRDA is to support the modal shift in the best possible way and this will be treated in further detail in the next section.
[bookmark: _Toc264622402][bookmark: _Toc267589372][bookmark: _Toc267632051]Planning initiatives
Besides the financial instruments there are many other factors that control people’s choice of transportation mode and that therefore can accommodate the modal shift from private to public transportation.
First of all it is vital to actually have an efficient public transportation system. This is a basic necessity to promote public transportation and to induce a shift from private car use. In general it means that there should be easy access to a high capacity system that can compete on travel time and cost. These two characteristics are determining factors for the favourable modal choice and consequently will reductions in travel time and cost support the desired shift (Nurdden, Rahmat and Ismail 2007).
Two other factors that are determining for the modal choice are ‘distance from home to public transport’ and ‘distance from home to work’. In a survey done, one third of the respondents would choose the car with 100m to public transport while the number increases to more than two thirds if the distance is 700m. A modal split of 50:50 could be achieved with 350m distance between home and public transport. The longer there are from home to work also affect the probability of choosing public transportation. If the distance from home to work is increased from 1 to 30km the likelihood of car use rises from 25% to 47% (Nurdden, Rahmat and Ismail 2007). This means that reductions in the distances have a favourable effect on the willingness to choose public transportation.
[bookmark: _Toc264622403]This also means that planning for mixed use areas is generally a good idea. In this way transport needs can be reduced given that people actually get to live close to their jobs. However, there are many variables to take into consideration when the effects of mixed use are to be estimated. These include how often people change jobs and whether people are willing to move according to their jobs. With the relative steady economic growth and non-revolutionary approach to business many unskilled or low-skilled workers e.g. in factories can feel quite safe in their jobs which is a positive prospect in regard to the effect of mixed use. On the other hand there seem to be a tendency to settle down in a way that inhibits moving residence. Young people live with parents even many years after finding jobs, and when they move out into their own they are less inclined to move again compared to what can be observed in e.g. the Nordic countries. This means that the work force is not as mobile as could be wished to gain the maximum effect of the planned mixed use areas.
Generally mixed use and an intensification of development within specific nodes are methods that support a more dense urban structure and therefore something that can be used to combat urban sprawl. Even though Asian cities in general have corridors of development and are more compact than e.g. American or Australian cities car dependence is still a problem. With the trend of enabling cars everywhere in the city the existing public transportation bus-systems have been caught in the increasing traffic thus leading to a decreasing quality of bus service. People are then forced into private transportation to make up for lost time making the situation spiral down into what could be considered as traffic chaos (Newman 2006).
[bookmark: _Toc267589373][bookmark: _Toc267632052]Financial considerations
The existing planning in the CDP is for that matter well thought of and in line with recommendations for an efficient, high quality public transportation system and if it is implemented there is a good chance that the system will be able to succeed in  moving a large portion of the commuters from private to public transportation. There is though one underlying assumption that seems to be almost disregarded in the planning documents. The financing of the entire five part rail system have not been specified. The high speed line can be paid by the government as it is a inter-state route, but the four other regional lines will have to be financed by various means. The preliminary expenses such as land acquisition and construction are very high for systems like this and with the economic downturn it is difficult to see how this should be financed. One indication of the validity of this concern is that the planning prescribe some of the rail projects to be started in year 2010, but in reality the preliminary investigations have not been finished yet and there are no signs of actual initiation of these rail projects.
There is good reason to believe that the planning for this subject have been based on the best available technology and with intend to ‘design’ a very modern and high quality system in the same category as can be found in some European cities or in Singapore. Unfortunately there seem to be lacking the connection to how this system will make in real life. Implementation and feasibility is not mentioned in the planning and looking at what the planning have lead to so far, and the prospects for the near future, one might fear that large parts of the plans will not be carried out within the project period.
[bookmark: _Toc264622404][bookmark: _Toc267589374][bookmark: _Toc267632053]Recommendations
 Planning should take into consideration not only the visions for the future but also realisation of the resources available to undertake the project. This means that even though something is planned to be the best and brightest it will probably fail in implementation if just one factor such as technology, human capacity or financial backing is not secured beforehand. The public transportation system envisioned for the Iskandar region is without doubt a state of the art mix of rail based transport modes but at the same time it is a complex and very comprehensive system. The planning would have benefitted from addressing the question of economic realisation and by taking a more detailed look at the context in which the system should work. There is no need to plan a very large system if only a smaller one can be afforded and even if build, a range of different support instruments would be needed to ‘convert’ people from the deeply rooted conceptions of public transport being expensive, slow and for the poor.
Instead of the very expensive rail based public transport systems the option of a Bus Rapid Transport (BRT) system should be explored. The concept is to streamline the bus systems to resemble a rail system with dedicated bus lanes and elevated fixed stations where people can pay before entering the bus. This way some of the benefits from the rail based systems such as efficiency, capacity and reliability can be gained without having to introduce a completely new system with large construction costs. The BRT system was spearheaded in the cities of Curitiba and Bogota but has later been implemented in many other places with good results (Wright and Fulton 2005).
To make the transport system more environmentally friendly it will require an effort at the national level. Initiatives such as efficiency standards for vehicles, tax exemptions and changes in subsidies and fuel mix will require that the national government takes action. In this regard IRDA could fulfil the role as a mediator and advocate for such changes to spark the development but there are also some other options that could be explored. Too curb the use of private transportation of course there should be a good alternative as already mentioned but several different options also exist to combat the rapid increase of motor vehicles that strain the road system to its maximum. This includes programmes such as traffic demand management, parking restrictions and congestion taxes (Newman 2006). These things could all help public transportation by making it a more time and cost-effective alternative to private transportation and IRDA should look into if some of these methods would be viable in the Iskandar region.
[bookmark: _Toc264622405][bookmark: _Toc267589375][bookmark: _Toc267632054]Conclusions
The problem is that the proposed public transport system is based on best practice for large densely populated cities in developed countries where there can be found strong financial support able to subsidies the system, making its construction and operation feasible. Since the dense population basis required to operate a costly advanced rail transportation system have not been secured from the beginning through strict zoning and other city planning regulations the financial foundation for the systems in Iskandar seem to be lacking.
Introducing a BRT system at this stage will be difficult because it have not been planned from the beginning and now a lot of the road construction have been done or are already planned and started, it will required extensive reconstruction and modelling to incorporate dedicated bus lanes in the road system. Despite of these difficulties it still seems like the best option when it comes to improving the efficiency and capacity of the public transportation system in the region.
To make a shift in the modal share towards public transportation it will probably require a multifaceted approach that also includes restriction on private transport such as limiting parking facilities and introducing congestion charges. As long as people do not see the need of these initiatives the public will oppose them thus making them politically delicate subjects. The growing strain on the road network and the resulting congestions and jams are though consequences of this development that the population might understand and in that way making the initiatives to combat the situation easier to swallow. 
When making the strategic planning it is of course a good starting point to set high standards and aim for improvements that will have a high impact. It is also advisable to look around and study what are the options and identify the best available technologies and systems. However, even more importantly is it to look at what the realities in one’s own project are; what is the context and what are the boundaries that you have to stay within e.g. like budget, time, physical extend, target groups etc. Not until the frame work has been set will it be possible to identify realistic solutions and find best practices that fit the project that is being undertaken. By planning at this high visionary level, as with transport in the Iskandar region, the basic foundations for the entire project (as here financing) might be missing and the planning risk falling to the ground. To make a realisable project that will actually be implemented it is necessary to consider all aspects and make the planning holistic.
[bookmark: _Toc267471721][bookmark: _Toc267589379][bookmark: _Toc267632055]Sustainable industries
Malaysia is a country with a highly developed industrial profile. As it was mentioned before, manufacturing and service sectors intensively contribute to country’s GDP and are drivers for further development. The backside of this situation is excessive environmental pollution and exploitation of natural resources. Another problem is that Malaysian authorities do not have a history of addressing environmental issues properly. Also, as it was discussed before, the local science and technology rather aim at optimization of benefits rather than improvements of environmental performance. The current challenge is to maintain the country’s high production index and incomes from manufacturing while making them more environmentally friendly and sustainable.
As the agency responsible for development in Iskandar region IRDA has acknowledged that in order to increase standards of living and attract new investors more focus has to be put on environment. Except for making sure that the new projects will not have negative environmental impacts, they also need to consider already existing industries. There are many things which can be done in order to achieve it, i.e. strict regulation, intensive controls, green labelling, special privileges, promoting new technologies and different types of collaborative and participative approaches. Not all of these measures lay within the competencies of IRDA as some of them are on national level. Nevertheless, they are able to set certain standards, prioritize some of their customers, keep track of environmental effects of certain activities or try to influence the relevant authorities and create social awareness. In this chapter specific plans from IRDA and two case studies from an industrial area will be discussed and recommendations on policy developments, improvements and adjustments will be proposed.
[bookmark: _Toc267471722][bookmark: _Toc267589380][bookmark: _Toc267632056]IRDA plans for industrial development
The main direction in plans for industrial development in Iskandar is illustrated in Figure 32. 
[image: http://www2.iskandarmalaysia.com.my/images/diagram02.jpg]
[bookmark: _Ref267398480]Figure 32. IRDA plans for development in Iskandar region (IRDA page).
It is believed that in order to achieve a ‘strong, diversified, dynamic and global economy’, the five current main pillars of industry and services; Electrical and electronics, Petro chemical and oleo chemical, Food and agro processing, Logistics and related services and Tourism need to be supported by four new ones; Health services, Educational services, Financial services and ICT and creative industries. To support this system they need to develop strong competences in engineering, education, R&D, communication and coordination system. In this way they want to develop a highly skilled technical workforce, good living and working atmosphere, excellent infrastructure with focus on IT services and finally a stable political environment.
Out of these the aspects of quality and standard of life and the stable political situation are beyond the scope of the project and therefore will the focus be on industries and partially education.
Figure 32 defines the main targeted industries and services to be developed and preconditions which need to be met in order to carry out the economic transformation. As this chapter focuses on industrial development it is important to look at development policies for handling already existing production centers and also for the new ones. Within this IRDA’s objectives are as follows (38):
Upgrading already existing clusters by high-tech and R&D intensive units to generate innovation and increase productivity.
Enhancement of the network cohesion in each cluster - all firms and institution in the private and public sectors connect and coordinate their demand and supply requirements.
Associations for each of the major industrial clusters.
Once again it has to be stressed that IRDA is not a unit responsible for industrial development and that there are many stakeholders whom could be important to speak to e.g. the Malaysian Industrial Development Authority (MIDA), Federation of Malaysian Manufacturers (FMM) and the Department of Environment (DOE).  Some contacts to these organizations were established with different representatives, however within three months period it was not possible to get access to their plans. So the dialogue IRDA gave more information than the other available source in Malaysia. This has also meant that the main purpose of this chapter has been to give recommendations for IRDA on policy formulation for the industrial development of Iskandar. 
[bookmark: _Toc267471723][bookmark: _Toc267589381][bookmark: _Toc267632057]Major industrial and educational areas in Iskandar
First step of the analysis is to map the major industrial areas in Iskandar as well as educational and R&R centres that are also of high interest from the industrial development point of view. The list of major industrial and educational units in Iskandar areas includes:
Flagship A: Johor Bahru City – single industries spread in the suburban area,
Flagship B: Nusajaya - Southern Industrial Logistics and Clusters (SiLC) (under development), EduCity - Iskandar (2011),
Flagship C: Western Gate Development - Tanjung Bin Power Plant, Port of Tanjung Pelepas (PTP) and Maritime Centre (under development),
Flagship D: Eastern Gate Development - Pasir Gudang Industrial Park, Tanjung Langsat Industrial Complex (under development), Tanjung Langsat Port, Johor Port,
Flagship E: Senai – Skudai - Sultan Ismail International Airport (Senai International Airport), Senai Logistics City (in plans only), Universiti Teknologi Malaysia (UTM), MSC Malaysia Cyberport, Hi-Tech Park.
As it can be observed, many of the elements mentioned above are under construction or still in development. The most industrialized areas at the moment are Flagship D and Flagship E and so these two were initially considered for analysis. However during field inspection and by dialogue with IRDA representatives it was discovered that in Zone E there were still extensive construction work going on, and that the focus there is on hi-tech electronics and R&D which cannot really be analyzed for industrial symbiosis or material flow. Therefore it has been decided that the most relevant industrial case study would be Flagship D with its already well established manufacturing sector.
Finally, Tanjung Langsat Industrial Complex was a zone partly under development and also with restricted access, which would make extensive field studies impossible. So was decided to focus on Pasir Gudang and analyze it from the perspective of IRDA’s industrial policies. In this study focus will be put on the quality and effects of industry clustering and collaboration of the units within the area and the data will be gathered by observations during field research, interviews and literature studies. 
Following the Pasir Gudang case study the palm oil industry in Pasir Gudang will be analyzed in more detail and an assessment of its status in Pasir Gudang and in entire Malaysia will be made. This analysis will also be the basis of recommendations for mainly IRDA on policies development, although some of them may be more relevant for a national level authority.
[bookmark: _Toc267471724][bookmark: _Toc267589382][bookmark: _Toc267471728][bookmark: _Toc267632058]Case 4 – Pasir Gudang
Pasir Gudang is located in the most heavily industrialized zone in the Iskandar region and it is comprised of both residential and industrial areas. Approximately 100,000 people live in Pasir Gudang and presently it consists of more than 300 factories with over 30,000 people employed. The major industries in the area are electrical and electronic, chemical, oleochemical, chemical biofuels, food products, engineering-based industries, ports and logistics, warehousing, research and development and plastics (38). Also, this area holds the world's largest edible oil tank facility which handles oil for the companies in Pasir Gudang. This region was analyzed in more detail in order to find out what is its exact industry structure in terms of number of companies working in one group, sizes of the companies, their clustering and potential for collaboration.
[bookmark: _Toc267471725][bookmark: _Toc267589383][bookmark: _Toc267632059]Methodology
For this purpose data from multiple sources were combined. First of all, several consecutive day trips to Pasir Gudang were organized to take pictures and note names of existing industries in an effort to map the area. Secondly data about industries in the Iskandar area were obtained from IRDA and a CD with FMM directory Malaysian Industries 2008 (39th edition). As a last method additional data was obtained through the internet. When all this information was combined a list of almost 500 companies existing in Pasir Gudang was created. Table 29A in Appendix 7 – Sustainable Industries presents the companies, addresses, products, industry classification, number of employees and contact data whenever available. The analysis of the table is presented below.
[bookmark: _Toc267471726][bookmark: _Toc267589384][bookmark: _Toc267632060]Results
The first step is to look at the structure of industries. According to IRDA, the electrical and electronic is the main industry sector; however no quantitative data is available. 
The overall structure of industries present in Pasir Gudang is shown in Figure 33.
[image: ]
[bookmark: _Ref265613548]Figure 33. Types of industries present in Pasir Gudang by number of industries. More data in Table 29A in Appendix 7.
The classification of industries was based on manual categorization of types of products leaving a factory or type of service which a company offers. Also, it was cross-checked with profile of the company available on company’s website (if present) or other types of company listings or portals. Table 29A in Appendix 7 shows how every single company was categorized. The conclusion from Figure 33 and the table are as follows:
The main industry type is Chemical. This huge domination can result from the fact that Chemical category includes also Food category, as in case of most of food products in Pasir Gudang it is difficult to differentiate (e.g. with palm oil) and many other smaller chemically derived products (e.g. cosmetics or fertilizers). This result is interesting to compare with IRDA website they mention electrical and electronic as the first sector. It is not clear how their division was made, but maybe this sector consists of corporations employing more people. This hypothesis will be tested later on. 
R&D companies are almost practically not present in the area. Some of the companies may have R&D departments of higher or lower quality, however based on information on websites most of them seem to be manufacturing units with no focus on innovation.
Complementary services are available in close neighborhood (e.g. chemical industries, process design, equipment, packaging, logistics, etc.). 
The ‘Other’ category includes smaller often complementary industries and services, e.g. utilities providers, waste water treatment or fire proofing services.
Industries of the same type are often very close to each other (to be elaborated later on in palm oil case).
The graph in Figure 33 is only based on number of plants and not on their relative sizes. When data on employees are added the distribution is as illustrated in Figure 34.

[bookmark: _Ref265616369]Figure 34. Industries in Pasir Gudang by size.
This type of data was very often unavailable or only a general number of all employees of a company could be found. Therefore, the total number of industries is lower by 31%, especially for companies of small focus like in the category Logistic/Warehouse or Packaging. Other conclusions from the figure are:
The companies are mostly in small and medium size category. Especially in the Chemical section, there are many below 50 employees. Factories of this size can be categorized as SMI’s, however some of them can be also divisions of larger corporations. Nevertheless, SMI’s have usually smaller investment capital, less innovation capacity, but also reputation of highest pollutants in the industry . Therefore, it is believed that they need more help as well as observation than subsidiaries of huge corporations.
Unfortunately, the hypothesis about huge corporations within Electrical and Electronic industry cannot be tested as most of the companies from this sector do not have defined number of employees in Pasir Gudang plant. 
It is very difficult to find this type of data – even government does not seem to possess updated and comprehensive information or does not share it. The data obtained from MIDA by IRDA were approx 60% incomplete or outdated and the field study was a source of many new companies which were not present at the initial list.
The same numbers of size structure of companies in a sector are presented as a percentage, so that the diversity in sizes in different industries can be compared (see Figure 35).

[bookmark: _Ref265618365]Figure 35. Industries in Pasir Gudang by size (percentage).
It can be observed that:
In most of branches small and medium category size companies are dominant. 
For Electronics and Engineering type of companies there are as many large companies as medium ones.
Logistic/Warehouse and Packaging industries have too little data to draw any conclusions regarding industry size structure. 
Next step of the analysis was to look at the dominant industry type in Pasir Gudang, namely Chemical sector. The division was made by looking at range of products manufactured by tan industry and services offered by a company and manually categorized (see exact categorization of each company in Table 29 in Appendix 7). The results of this division results are presented in Figure 36.

[bookmark: _Ref265617780]Figure 36. Chemical industries in Pasir Gudang.
Major observations are:
Liquid and gas chemicals produced in bulk quantities are the main type of industry in Pasir Gudang.
Food and palm oil industry are second most frequent branches.
Food sector includes also many edible palm oil companies, therefore the total number is bigger than for all companies classifies previously as chemical.
Cosmetic, fertilizers and part of liquid chemicals are also often related to palm oil producing companies.
[bookmark: _Toc267589385][bookmark: _Toc267471727][bookmark: _Toc267632061]Recommendations
Recommendation section will relate to the observations made in the Case 3 and the actual IRDA plans for industrial development.
First of all, it should be noted that IRDA would like to bring the production in Iskandar to more R&D intensive and hi-tech level. Except of establishing new industrial centres, the plans of upgrading already existing ones have not been identified. As it was mentioned before, this is probably not their responsibility. However they make attempts to monitor environment and carbon blueprints of the area, and therefore it is believed that they should take into consideration bringing already existing areas to a higher level, or at least coordinate with other relevant authorities.
At the moment the information level on already existing industries was pretty low in IRDA and there was practically no data on environmental performance of already existing industrial units. As the industry is a major source of environment pollution, environmental blueprints should also address already existing industries in a quantitative way.
Pasir Gudang did not include any R&D oriented company and most of the companies have clearly manufacturing profile. It is good that it has been realized that in Iskandar area new types of services and industries should be attracted, but the plans are to place them in newly opened clusters. The real challenge is to encourage already existing units to invest in R&D activity and upgrade of their technologies. No specific plans for this have been identified.
Development of the base in form of ‘highly skilled technical workforce’ and ‘excellent infrastructure with focus on IT services’ can only follow investment in this area.  The idea is to develop Health services, Educational services, financial services and ICT and creative industries. However, when looking at Table 7 in Chapter 2.5.5 Human workforce, it can be observed that still only a few will graduate within ICT in 2010 and none are mentioned in Biotechnology, Environmental Engineering or Innovation management, which probably means that these numbers are even smaller. Also, most of them will graduate from private education, not public. The anticipated upgrade in the industry structure can only be possible after restructuring the education system and study lines in Iskandar region, as the types of studies mentioned in the table are adequate to support current industry, but not the future one.
Finally, the positive thing is that there is a tendency to cluster industries. This is one of the plans of IRDA and also it seems to be working well. The important thing about the clustering in Malaysia is that different types of complementary industries are present at one cluster and it should be taken in considerations when planning new centres.
[bookmark: _Toc267589386][bookmark: _Toc267632062]Conclusions
In general, IRDA should pay more attention to already existing industries and define specific plans to bring them to the higher level in terms of technological and environmental performance. At the moment there has been almost no R&D units or creative industries identified in Pasir Gudang, not to mention clearly observable lack in IT services! Although the plans to promote these industries are good, educational units in Iskandar do not prepare workforce skilled for the new industries. Another important conclusion is that Pasir Gudang consists of many medium size industries and they need more help and control, especially for environmental performance (Hansen, et al. 2009). Finally, it was noted that industries are clustered according to type, but complementary services seem to be available in close surrounding and this is a very beneficial situation.
[bookmark: _Toc267589387][bookmark: _Toc267632063]Case 5 – Palm oil in Pasir Gudang
The next step of the study was to focus on one branch of industry in Pasir Gudang region and perform a more detailed analysis of this sector. The point in doing so was to make comparative studies between the companies (production rate, technology status, environmental performance and social aspects), see their geographical distribution, service providers and other factors.
The most obvious choice for Pasir Gudang area was the palm oil industry. First of all, it is the largest palm oil cluster in the world. Secondly, as it was already described in the theory section, expansion of this branch had a crucial role in the economic development of Malaysia and the country is now a world leader in palm oil plantation and refining technologies, as well as the second largest exporter of palm oil products to the world. For all these reasons this was an interesting and relevant industry to look at.
The purpose of the analysis was again to see the effect of investment in a branch of industry and which development policies contributed to the current state of technology and contribution to the balanced development of the country.
[bookmark: _Toc267471729][bookmark: _Toc267589388][bookmark: _Toc267632064]Methodology
The list of 500 industries in Pasir Gudang was screened manually with respect to their profile and companies working within palm oil industry were selected. More detailed data about company’s website, products and contact information were collected for all the refineries, fractionation plants, suppliers of palm oil processes machinery, packaging units and other related industries – in total 70 companies. First almost all attempts of contacting the companies directly failed, so a new strategy was adopted. This approach was to select a group of thirty 1st priority companies (see Table 30A in Appendix 7). The criteria for selection included availability of contact information and varied profiles of processes and products. Individual reference letters were prepared by IRDA to every 1st rank company (see sample letter in Appendix 7 – Sustainable Industries) and they were sent out by e-mail. Additionally already established contacts from Mr Zulkefley Ariffin from IRDA and Faisal Abd Rahman from Mensilin Sdn Bhd where utilised to improve the response rate.
The contacted companies were asked to fill out a questionnaire which is presented in its full version in Appendix 7 – Sustainable Industries. The questions regarded mainly:
General information – ownership, size and profile,
Position in the chain - products, suppliers, customers and complementary services,
Technology - transformation of raw materials into products, efficiency of processes, waste handling,
Development status - automation, R&D, patents, Internet access, supporting services, utilities (power, water, steam, hydrogen),
Social – number of employees, executive vs. non-executive, skilled vs. labor workers, male vs. female, nationalities and trainings,
Reasons for running business in Malaysia and plans for the future.
Some of the companies supplied part of the information or company materials obtained by IRDA were used for the analysis. Also, reports from special course of DTU in UTM in Malaysia in June 2009 ‘Sustainable production in industrializing countries’ were used for filling out information about two companies, Kempas Edible Oil Sdn Bhd and PPNJ Palm Mill Sdn Bhd. A sufficient level of data was collected for 10 companies and further analysis of the performance of the industries, interactions between them and between research and governmental units, overall status of technology and industrial practices in the area were described.
Finally, the information collected during the research was discussed in the context of palm oil in Malaysia and the general causes and consequences were identified and described. The most important part of the analysis concerns discussion on how the conclusions from the palm oil industry in Pasir Gudang and Malaysia can be used for revision of overall industrial development directions and planning done by IRDA and the government.
[bookmark: _Toc267471730][bookmark: _Toc267589389][bookmark: _Toc267632065]Results
Results concern general findings regarding material flow in palm oil network, characterization of palm oil industries in Pasir Gudang and more detailed analysis of 10 companies which were contacted.
[bookmark: _Toc267471731][bookmark: _Toc267589390][bookmark: _Toc267632066]Chain
The list of 70 companies in Pasir Gudang identified as palm oil related is presented in Appendix 7 – Sustainable Industries, Table 30A. The entire chain of palm oil related companies was described as it is presented in Figure 37. First palms are grown and seeds are harvested at palm plantations which were not within the focus of the research as this agricultural activity is not present in Pasir Gudang. Next the material is sent to palm oil mills which are usually located next to plantations. Finally, crude palm oil and kernel oil are transported to refineries and fractionation plants. The last type of company in the chain is the one producing finished palm oil product, which can be edible oils and fats or non edible chemicals like soap noodles or biodiesel. All these steps require some supplementary services before and after the transformation process. This type of division characterizes the role of a company in the palm oil network in Pasir Gudang and their level of integration.

[bookmark: _Ref265619842][bookmark: _Ref267508100]Figure 37. Palm oil related companies’ chain.
[bookmark: _Toc267632067]Quantitative analysis
In order to analyze the industries, a quantitative analysis was performed in order to examine the profile of the companies, size and location of headquarters.
As a first step, the list of 70 industries has been split according to the division on different roles in the chain which is suggested in Figure 37 and its results are presented in Figure 38.

[bookmark: _Ref265620779]Figure 38. Palm oil industries in Pasir Gudang by their role in the network.
The key findings from the figure are:
No plantations and only 2 mills are present in Pasir Gudang. This is probably caused by the fact that this is industrial site and mills are usually close to plantations.
Most of companies refine CPO and/or produce finished products.
Not all service suppliers were taken into consideration, only those who specialize in collaboration with palm oil companies (e.g. specialized utility suppliers like Mensilin, but not general suppliers like Tenaga Nasional Berhad).
Another way of categorizing the companies is to look at their products. This is done in Figure 39.

[bookmark: _Ref265623673]Figure 39. Categorization of palm oil industries in Pasir Gudang by looking at their product.
Due to huge variety of products available the division was kept simple by looking at products of special interest. In this case only palm oil Refineries/fractionation plants and finished product producers were taken into consideration. Also, they can be repeated as one factory can produce more than one type of product. The key conclusions are:
Edible specialty fats and Chemicals are produced by almost all of the factories, what means that all fractions of refined palm oil are utilized.
Edibe oil is one major product for many companies. It has a high bar in the graph although it is one specific product, not a group of products.
Biodiesel production is not very popular, which was a surprise.  It has already been mentioned in the background that Malaysia wants to replace fossil fuels with biodiesel, although current legislations block export of this fuel. Tanjung Langsat in the neighborhood is claimed to be the new biodiesel port (according to an interview) but it cannot be observed at the moment. 
The companies were also analyzed with respect to their sizes (number of employees) what is presented in Figure 40.

[bookmark: _Ref265623074]Figure 40. Size of palm oil related industries in Pasir Gudang.
Observations from this analysis are:
The companies are basically small and medium sized.
Only 4 industries have more than 200 employees. This trend can result from high process automation, as it is shown by qualitative analysis later in the report. 
The largest companies are usually integrated units with wide range of products with packaging and other complementary roles developed internally.
Location of headquarters was also analyzed and the results are presented in Figure 41.

[bookmark: _Ref265623251]Figure 41. Palm oil related industries by location of headquarters.
Observations from this figure are:
Almost all are companies are Malaysian based. This can indicate that Malaysia leads in palm oil technology, which was already mentioned in the theory section 2.4.1 Palm oil industry in Malaysia (history of Malaysian research in palm oil sector).
Companies with headquarters in Singapore have no production there, but just sales offices. They are in fact Malaysia based.
The quantitative analysis gives a good overview on the palm oil industry structure in Pasir Gudang; however the industrial practice, collaboration mode and environmental performance still remain unknown. Therefore, a qualitative analysis has been performed at 10 palm oil industry related companies in order to get to more in-depth understanding of the network within the cluster.
[bookmark: _Toc267471733][bookmark: _Toc267589392][bookmark: _Toc267632068]Qualitative analysis
The results of interviews and detailed data collection from 10 companies are presented below. The list of companies includes: FELDA Oil Products Sdn Bhd, FELDA Johor Bulkers Sdn Bhd, PPNJ Palm Oil Mill Sdn Bhd, Kempas Edible Oil Sdn Bhd, Carotino Sdn Bhd, Mensilin Sdn Bhd, IOI Oleochemical Industries Bhd, PGEO Edible Oils Sdn Bhd, VANCE Bioenergy Sdn Bhd and Cargill Palm Products Sdn Bhd. As it was mentioned before, not all of them are from Pasir Gudang, but the data contributed to understand certain aspect of how the palm oil industry is functioning. Also, an overall analysis of the layout of the network is presented at the end of this chapter. The table with all the results is presented in Appendix 7 – Sustainable Industries in Tables 31A-36A- and the main conclusions are given below.
[bookmark: _Toc267471734][bookmark: _Toc267589393][bookmark: _Toc267632069]General information
The total number of employees varies from 35 (Mensilin) to 153000 (Cargill). Except for PPNJ Palm Oil Mill Sdn Bhd they are private owned (or majority of shares is private owned) and have headquarters located in Pasir Gudang (5), Kuala Lumpur (1), Kahang (1), Putrajaya (1), Singapore (1) and USA (1). Most of them belong to larger organization (Felda Holdings, Sime Darby or IOI group) and deal with different types of processes, i.e. palm oil mills (1), crude palm oil processing (5), supply in steam (1), storage (1) or perform all activities from planting to distribution of finished product and have refineries at Pasir Gudang (2). Full data are available in Appendix 7, Table 31A.
[bookmark: _Toc267589394][bookmark: _Toc267632070]Processes
As it was mentioned previously the dominant type of industries in Pasir Gudang is crude palm oil refineries. This was also the main focus of the analysis. The processes which take place in a refinery are illustrated in Figure 42. 

[bookmark: _Ref267471949]Figure 42. Processes performed in Felda Vegetable Oil Products (FVOP). Source: FVOP.
The process presented in the picture shows how crude palm oil (CPO) coming from a palm oil mill is refined and specific fractions are sold to other factories which will use it for finished product manufacturing. What can be observed is that all the fractions of crude palm oil are used – for oleo chemicals production, biodiesel, human food or animal feed. This observation also applies to other refineries which were visited or interviewed. Minimum amounts of material are wasted in the production processes and the main reason for this is probably economy.
Table 32 shows highlights of economic performance of FVOP. 
	No.
	Particulars
	Year
	1ST Qtr
	2ND Qtr
	3RD Qtr
	4th Qtr
	Total

	
	
	2008
	2009
	2009
	2009
	2009
	2009

	
	
	Actual 
	Actual 
	Actual 
	Actual 
	Actual
	Actual

	1. 
	CPO Process (Mt) 
	430309
	93419
	95378
	100962
	117214
	406972

	2. 
	Processing Cost (RM/Mt) 
	63
	75
	65
	65
	54
	64

	3. 
	Olein Yield (%)
	79
	78
	79
	78
	80
	79

	4. 
	Avg. Throughput (Mt/day) 
	1286
	1249
	1264
	1287
	1357
	1292

	5. 
	Utilization Factor (%) 
	91
	79
	81
	96
	100
	87

	6. 
	Oil Loss (%) 
	1
	1
	1
	1
	1
	1

	7. 
	Productivity
(Mt/Person/Month)
	460
	380
	388
	421
	477
	414


[bookmark: _Ref267473485]Table 32. Economic performance in FVOP in 2009. Source: FVOP.
The table shows that in 2009 FVOP processed over 400 000 tons of CPO with an average of processing cost of 64 RM per ton. This is very close to the value from year 2008, which indicates a stable production system, but also, that no improvement has been made. The production system is characterized by stable and very small oil loss of 1% and another thing which can be observed is that the costs decrease with higher production volumes, high utilization factors and productivity.  This indicates that high utilization and capacity planning is one of the key factors which affect production costs and therefore coordination within material flow is an important aspect for palm oil manufacturers.
In Figure 43 IOI group, a concern that run its own plantations, mills and CPO processing plants, presents its performance in production of CPO. 

[bookmark: _Ref267474685][bookmark: _Ref267474663]Figure 43. CPO processing performance of IOI group (39)
The red line in the figure represents crude palm oil production. It can be observed that this line varies significantly during a year. This is another challenge for the optimization of material flow in this sector. While refineries need a constant level of supply the plantation cycle cannot offer that. This problem is partly solved by storage companies as e.g. Felda Johor Bulkers Sdn Bhd, though a better solution is coordination within a network. FVOP has several suppliers and number of customers with which the volumes of CPO entering the factory and amounts of specific fractions sent to the customers are planned. As it can be observed, the right functioning of the chain is a crucial feature for this industry and therefore more attention is paid to this issue in the next section. Full data are available in Appendix 7, Table 31A - 32A.
[bookmark: _Toc267471735][bookmark: _Toc267589395][bookmark: _Toc267632071]Chain
The 10 companies from the list were asked about their role in the chain and also their suppliers and customers. The data which were obtained are illustrated in Figure 44.

[bookmark: _Ref267476397]Figure 44. Visualization of distribution of the 10 companies and their customers.
The companies which were interviewed are in blue boxes and their suppliers or customers are in red. These are only 8 out of over 80 palm oil industry related companies, so it is highly expected that this network is denser than it is presented in the figure. Nevertheless, it gives a very good idea of how the companies in Pasir Gudang collaborate and there are many consequences of this geographical positioning or ‘clustering’. From the environmental perspective, there are several cases which require special attention:
Pasir Gudang is located near two major ports - Johor Port and Tanjung Langsat Port. This makes this area easily accessible for shipments of raw materials as well as products.
The companies are clustered very closely. The distances between them are in the range of 0,3 – 7 km. This highly eliminates costs of transport and logistics and the complications connected with this.
The types of companies in the cluster are complementary. Except for palm oil mills, which are usually placed near plantations, Pasir Gudang contains all what is needed to produce a finished palm oil based product. As it was mentioned previously in quantitative analysis, CPO refineries, soap, chocolate, edible oil and biodiesel producers (process fractions of CPO), fertilizer manufacturers (use production leftovers), chemicals and utilities suppliers, engineering centers, logistics, packaging and sales companies are all available in very close physical proximity.
3 cases of direct piping were observed. Felda Johor Bulkers Sdn Bhd stores CPO and pumps it directly to its customers whenever possible. Mensilin sends its steam to Carotino Sdn Bhd and Palmaju Sdn Bhd by a highly insulated system of pipes with minimum temperature and pressure loss. Also MOX supplies Kempas Edible Oil Sdn Bhd with hydrogen in a direct pipe system.
Mensilin Sdn Bhd is also interesting because it buys agricultural waste from the area (including palm oil mill leftovers) and uses this to generate steam with high energy efficiency boiler and supply it directly to its customers. This is a very good example of utilization of waste to deliver a valued product back to the palm oil industry.
All these elements makes Pasir Gudang resemble a case of industrial symbiosis as was described in the theoretical framework chapter. No district heating has been introduced and no collective pollution preventive centre has been established yet, but definitely the metabolism (material and energy exchanges) and symbiosis (inter-organizational networking) conditions are fulfilled to some extent. Furthermore the obvious clustering should make it easier to control the pollution in a collective way, when it becomes necessary.
This is an interesting example of industrial symbiosis as this was not planned by any authority, but resulted from economic and rational thinking. However, it seems to be the right moment to raise the organization in Pasir Gudang to a higher level and try to employ more tools and methods for improving eco-efficiency of the industrial cluster. Full data are available in Appendix 7, Table - 32A.
[bookmark: _Toc267589396][bookmark: _Toc267632072]Development status 
This part of the questionnaire regarded R&D level in the factories and companies, certifications, automation, patents, and Internet access. The results can be summarized as follows:
R&D – only 4 companies have R&D unit in the specific Pasir Gudang plant. Two more have R&D which belongs to their concern. In general low R&D activity in this area has been observed in the recent years as the companies believe that they have already developed a very good manufacturing practice. However, they mention regular audits of external consultants, although there is no big change in the field. 
Certifications – practically all the companies possess quality standards and food safety standards. The most common types of certificates are presented in Table 33.
	Accreditation
	Remarks 

	ISO 9001 : 2000 
	Quality Management System 

	ISO 14001: 2004 EMS 
	Environmental Management System 

	HACCP (Hazard Analysis Critical Control Points) 
	Food Safety Management System 

	OSHAS 18001 
	Safety And Health Management System 

	HALAL CERTIFICATE 
	From JAKIM 

	KOSHER CERTIFICATE 
	From Orthodox Jewish Community of Singapore 


[bookmark: _Ref267480789]Table 33. Types of certificates in palm oil factories in Pasir Gudang.
The only certificate which did not appear very often was ISO 14001: 2004 EMS, however it was stressed that the companies plan to apply for it in the near future. Other types of certificates which were found are: Roundtable on Sustainable Palm Oil (RSPO), Good Agricultural Practices or MOSTI Innovation Accreditation.
In general, the quality and food safety standards seem to be met at a high level. However environmental and RSPO upgrades could be valued higher by the producers.
Automation and Internet – Basically all factories have the key steps of production automated and claim full access to Internet. Based on this finding it can be said that palm oil industry in Pasir Gudang cluster is at a high technological stage, especially compared to the general level in the country.
Patents – Only two companies, Cargill and Carotino, has patents. Cargill is a huge USA based company and they have a culture of patenting. Carotino is the only Malaysian based company in the area which concerns about IPR. The overall impression is that Malays rely on know-how and well developed industrial practice. Lack of R&D is probably also another reason why nobody has anything to patent in this area.
Product value - Almost all the refineries from the list sell large volumes of bulk chemicals. Carotino however manufactures food product of higher nutritional value. Their patented technology allows them to concentrate carotene and therefore make a higher value product. This is one example of how the mass production of bulk chemicals can be upgraded with some research and innovation effort. This approach should be more promoted amongst manufacturers as it supports development of higher value product.
The general impression is that the technology of palm oil refineries is on a high level. However, very little improvement is enforced in the area. Only huge corporations have any R&D units and hardly anyone pays attention to IPR issue. To bring products to a higher level more investment should be made and probably some encouragement and support for environmental friendly systems and innovation could be very useful. Full data are available in Appendix 7, Table - 33A.
[bookmark: _Toc267589397][bookmark: _Toc267632073]Utilities
The aim of this section was to compare utilities consumption in different plants, however due to incomplete data and different profiles of the companies (refineries, palm oil mill, and steam producer) it was impossible. Nevertheless, the split of the costs for 1 ton of crude palm oil and the potential on electricity and fuel savings on a case study are presented.
The cost structure of processing 1 ton of CPO is illustrated in Figure 45.

[bookmark: _Ref267482963]Figure 45. Cost of processing of 1 tone of CPO. Source: FVOP.
The main two factors which contribute to the cost of processing are bleaching earth and fuel. The cost of bleaching earth is connected with its higher quality, but the fuel usage could potentially be reduced by adding environmentally friendly additives (biofuel). Third highest cost is electricity. Phosphoric acid and water are relatively cheap components in this process. The manager of FVOP claims that at the moment their main challenge is to reduce fuel consumption.
The case study of Cargill Palm Products Sdn. Bhd shows potential of savings on electricity and fuel after performing a basic renovation in a plant. This was done as a part of The Malaysian Industrial Energy Efficiency Improvement Project program (40). The total energy savings after a 2 year follow-up are estimated to be 24,522 GJ/year and a C02 reduction of 642 tonnes/year. The measures implemented, costs, annual savings and payback periods are listed in Table 34.
	Measures Implemented
	Investment Cost (RM)
	Annual Energy Saving
	Annual Cost Saving (RM)
	Simple payback period

	Repair of compressed air pipe leakages
	No cost *
	0.05 MWh
	10,000
	n/a

	Steam leak minimisation
	No cost *
	54 (kl) (fuel)
	35,000
	n/a

	Steam trap maintenance
	No cost *
	12 kl (fuel)
	8,000
	n/a

	Thermal insulation maintenance
	30,000
	77kl (fuel)
	50,000
	7 months

	Process heat recovery
	70,000
	308 kl (fuel)
	200,000
	4 months

	Process control
	12,000
	21 kl (fuel)
	14,000
	10 months

	Boiler –Fuel switching
	470,000
	n / a
	1,400,000
	4 months

	New heat scheme (steam system)
	20,000
	71 k
	44,000
	5 months

	Fractionation plant cooling system optimization
	760,000
	700 MWh
	150,000
	5 years

	Total
	1,363,000
	-
	1,911,000
	-


[bookmark: _Ref267483952]Table 34. Savings on electricity after plant renovation in Cargill Palm Products Sdn. Bhd.
As the whole industry in Malaysia is highly driven by the economy, this is a very good example on how an eco-efficient approach can save money. This type of demonstration project is done once in a while in Malaysia (Hansen, et al. 2009) and there should be even more of that. Maybe it could be better promoted or results should be better communicated to the other manufacturers.
All the companies are looking for ways to save on the utility costs of production and demonstrating financial benefits of renovation is a very good way to convince them to switch to more environmentally friendly technologies. However, authorities and policy makers should also play a huge role in affecting the manufacturers. Full data are available in Appendix 7, Table - 34A.
[bookmark: _Toc267589398][bookmark: _Toc267632074]Social
The questions about employees aimed at figuring out how many of them are skilled, executive, women and what their nationality is. The outcomes of the survey are the following:
The number of employees in the plants was between 18 and 300.
Around 20 – 30 % of them are executive.
Numbers of skilled employees vary, but they are all above 50% and even up to 80%. This probably depends of definition of a skilled employ, which hadn’t been clarified before asking the questions, but definitely running a plant and operating its machinery requires training and skills.
90% or more of all employees are male. Women work in the offices and are not seen in the interior of the production units.
People working in the factories are basically Malaysians. Indonesians, Chinese or Indian people can sometimes be employed but they work only in low skill areas.
The companies claim to organize trainings and courses for their employees. All of the companies who answered these questions mention introductory training and internal and external training on regular basis and on request. However, these statements have not been validated.
To sum up, people working in the factories are usually Malay men and they perform high skill tasks. Palm oil production is a very national industry in Malaysia and maybe this is why Malays have the most expertise in it. This is a very specific branch of industry and further elaboration will be done in chapter - Assessment of palm oil industry in Malaysia. The survey also indicates that women are not considered as reliable technicians or that they don’t have interest in it as they only employ office jobs. This can suggest that women are not active at all in this area and certain measures should be introduced to change it. Full data are available in Appendix 7, Table - 35A.
[bookmark: _Toc267589399][bookmark: _Toc267632075]Motivation and plans
Finally, the companies were asked why they run business in Malaysia and what their plans are for the future development of their plant. The answers were the following:
9 companies are Malaysian based and one is a huge international corporation which processes palm oil in Malaysia because plantations are there.
Most companies want to optimize processes and mention employing more environmentally friendly technologies (e.g. collection of rainwater or composting technologies). Additionally, they want to improve their products, increase capacity or expand their product line.
Large corporations pay attention to CSR and sustainable palm oil production. They spend money on improvements of their plantations and want to get a RSPO approval.
In general, the companies want to improve their processes and products. Smaller companies focus on operational aspects while larger corporations claim to look more towards improving the sustainability of their businesses. Full data are available in Appendix 7, Table - 36A.
[bookmark: _Toc267589400][bookmark: _Toc267632076]Processing of palm oil in Pasir Gudang
To shed light on the palm oil processing in Pasir Gudang some collective data is presented in Table 35. It presents all palm oil manufacturers in Johor state together with their daily processing capacity.
	[bookmark: _Ref267494057]No.
	Company
	Group
	Location
	Capacity (Ton/Day)

	1
	Pacific Oil & Fats Ind. Sdn Bhd 
	 
	Kulai
	3500

	2
	Mewaholeo Industries Sdn Bhd 
	Mewah
	Pasir Gudang
	3000

	3
	Pan-Century Edible Oil Sdn Bhd 
	IOI
	Pasir Gudang
	3000

	4
	Pasir Gudang Edible Oils Sdn Bhd 
	Kuok
	Pasir Gudang
	2000

	5
	Felda Oil Products Sdn Bhd 
	Felda
	Pasir Gudang
	1450

	6
	Keck Seng (M) Sdn Bhd 
	
	Pasir Gudang
	1200

	7
	Malaysia Vegetable Oil Refinery S/B
	 
	Pasir Gudang
	1000

	8
	Soctek Sdn Bhd 
	IOI
	Pasir Gudang
	1000

	9
	Tebrau Oil Products Sdn Bhd 
	Felda
	Pasir Gudang
	750

	10
	KL-Kepong Edible Oils Sdn Bhd 
	KLK
	Pasir Gudang
	600

	11
	Lam Soon Edible Oils Sdn Bhd  
	 
	Pasir Gudang
	600

	12
	Palmaju Edible Oil Sdn Bhd 
	
	Pasir Gudang
	600

	13
	Premium Vegetable Oil Sdn Bhd 
	 
	Pasir Gudang
	600

	14
	Soctek Edible Oils Sdn Bhd 
	IOI
	Pasir Gudang
	600

	15
	Kempas Edible Oil Sdn Bhd 
	Sime Darby
	Pasir Gudang
	450

	16
	Carotino Sdn Bhd 
	
	Pasir Gudang
	100

	 
	TOTAL
	 
	 
	20,450


[bookmark: _Ref267615420][bookmark: _Ref267615404]Table 35. Malaysian palm oil refineries - Johor. Source: FVOP.
This table shows that Pasir Gudang is the main centre for processing crude palm oil in Johor. The technology developed is at a relatively high level and all the effects of clustering seem to have a beneficial effect on production. However, there is also one more aspect which cannot be overlooked. As it was mentioned in the background section, the research within the areas of palm oil production was initiated in Malaysia and a lot of money has been invested in this. Malaysia has among others developed palm oil seeding, plantation, collection and processing technology. Over the course of the analysis it has become clear that the palm oil industry is a national specialty which has highly contributed to the country’s development. In order to fully understand the palm oil case, an assessment of palm oil industry in Malaysia in general will also be made. In this way further explanation can be found for the high technological status of this industry, especially when compared to other sectors.
[bookmark: _Toc267471737][bookmark: _Toc267589401][bookmark: _Toc267632077]Assessment of palm oil in Malaysia
The palm oil case appeared to be more interesting than it was initially expected. It appears to be on higher level than other Malaysian major industries, like electronics, metal or food and therefore it deserves further discussion. More conclusions can also be made when treating it as a positive example to follow, although still being aware of the space for improvement. This chapter will present the status of palm oil research in Malaysia in comparison to the rest of the world and also the role of Johor state in it. Next, the associations within palm oil industry will be discussed, environmental regulations will be named and life cycle assessment will be considered. This is also related to the Institutionalization concept, which is thirds step of Four Steps to Sustainable Industrial Production in Cities. Finally, extended producer responsibility within palm oil industry will be investigated.
[bookmark: _Toc267589402][bookmark: _Toc267632078]Research in palm oil
The theory section has already explained the history of palm oil industry and the role of Malaysia in its development. This sector brought huge benefits for Malaysia and also the government invested a lot of money in its expansion. The results of it are presented in Figure 46.

[bookmark: _Ref267495546]Figure 46. Palm oil industry research based on number of published articles a year. Source: Web of Knowledge, Search string: TS='Palm oil'. More data is available in Appendix 7 – Sustainable Industries, Table 37A.
It can be easily observed that Malaysian research in palm oil area comprises 1/3 of all publications in the entire world. Another observation is that the world’s leading manufacturer of palm oil, Indonesia, has very little articles on this topic. It has the same number as Denmark, a country which has almost nothing to do with palm plantations or refineries.
Similar graph was presented for the total number of all articles published in the countries (Figure 23) and Malaysia’s position was much worse with the total number of publications in Malaysia being 1/3 of publications in Denmark. So it can be concluded that Malaysia is a leader in palm oil research. This can explain why there are so many engineers and specialists in this area and the high automation and control level in all the plants which were visited. To conclude on this paragraph, it can be said that Malaysia has had a high level of research in palm oil in the recent years.
[bookmark: _Toc267589403][bookmark: _Toc267632079]Effect of clustering
To understand the importance of Johor state in Malaysian palm oil business some figures for all the states are presented in Table 36.
	No. 
	State 
	Capacity (Ton/Day)

	1
	Johor 
	20450

	2
	Sabah
	16600

	3
	Selangor
	14300

	4
	Sarawak
	4750

	5
	Pahang 
	4250

	6
	Penang 
	3200

	7
	Perak 
	3200

	 
	TOTAL
	66750


[bookmark: _Ref267496656]Table 36. Capacity for palm oil processing in Malaysia. Source: FVOP.
From this table it can be concluded that Johor state is the largest crude palm oil processing centre and, as it was stated before, Pasir Gudang is the main palm oil industry cluster in Johor. So it is important to understand that the data collected are probably examples of the best manufacturing practice in this area. Two major factors overlap: Malaysia which has developed all these technologies and Pasir Gudang, the largest palm oil cluster in Malaysia and probably in the world. The main conclusion from this example is that investment in research and clustering of the industry have contributed to the current state of this industry.
[bookmark: _Toc267589404][bookmark: _Toc267632080]Associations 
In order to elaborate on the reasons for the good functioning of the cluster, a network of palm oil related associations was analyzed. The associations which were found are presented in Figure 47.

[bookmark: _Ref267383101]Figure 47. Associations within palm oil industry in Malaysia.
First of all, it can be observed that there are four general palm oil associations. Although it is not a stakeholders’ analysis but only a list of the key associations, it should be noted that all of them act on the international scene. Moreover, there are also organizations for specific parts of product/process chain and even product-specific unions.
This example visualizes that the network of palm oil industry related associations is very well developed and it is believed that the good coordination of demand and supply within this cluster is a result of it. Therefore, existence of associations is another factor which contributed to the high level of palm oil industry in Malaysia. 
[bookmark: _Toc267589405][bookmark: _Toc267632081]Extended producer responsibility
Finally, in the theory section one important issue has emerged, namely Roundtable Sustainable Palm Oil and lack of compliance with it (0,33% of world production). Although the report focuses on industrial production and Pasir Gudang, it cannot be forgotten that the raw materials for refineries is palm oil coming from palm oil plantations. The rapid deforestation in the previous years in Malaysia and plans for starting unsustainable plantations cannot be overlooked in planning sustainable development. Also, palm oil effluent from mills is an issue and there have been several cases of direct discharge to rivers in the previous years (41). When assessing environmental impact of a product, the whole life cycle needs to be taken into consideration and a holistic approach should be applied. 
An example of a company which tries to take responsibility for the entire chain of production is Carotino. Except for improvements in their palm oil refinery, they also run projects regarding (42):
Environmental Considerations and Initiatives:
Soil Erosion Management
Integrated Pest  Management
Waste Management
Pollution Management
Clonal Oil Palm Planting Materials
Reduce Use of Chemicals
Improving Operational Processes in Carotino Mill (effluent)
New System of Sterilization 
Methane Avoidance  
Social Considerations and Initiatives:
Housing and Basic Amenities
Employment of Workers
Occupational Safety and Health Policy.
Carotino is a vertically integrated company within palm oil production and they have full control over the entire use cycle. However, smaller companies often do not pay attention to the origin of their raw materials. Also, when assessing environmental impact of the unit, authorities should use a holistic approach and require data from manufacturers, which is not done currently. The most important conclusion is that sustainable industrial development can only be achieved when looking at the life cycle of the product.
The four elements discussed before, importance of investment in research, clustering, formation of associations and holistic approach in assessment of environmental impact are the key points of the analysis of palm oil industry in Malaysia. In combination with smaller observation resulting from quantitative and qualitative analysis, they form the basis for recommendations on policy making and planning for IRDA.
[bookmark: _Toc267589406][bookmark: _Toc267471738][bookmark: _Toc267632082]Recommendations
In order to formulate recommendations for IRDA one has to relate to IRDA’s plans for industrial development. One of the main points of the strategy for industrial development for IRDA is organization of industrial clusters and facilitation of collaboration within these clusters to connect and coordinate their demand and supply. This is also believed to increase control within these sectors and improve its quality by collaborative learning and acting in the overall best interest. 
As it was shown in the palm oil in Pasir Gudang example, the industries within the clusters collaborate with each other and it has a beneficial impact on eco-efficiency and the status of technological development. However, the key to success for this network is the structure of industries and their complementarily businesses. One of the best examples is Mensilin Sdn Bhd, which buys waste from palm oil mills, converts it to steam in an environmentally friendly process and sell it palm oil refineries. This type of behaviour should be encouraged and promoted. It has to be remembered that a newly established high–tech port will not be optimal from industrial symbiosis perspective if only high-tech companies will be in the area. Moreover, when planning new industrial parks the notion of companies’ capacity could be made and so the planned mass flow can be controlled. Finally, new districts have more potential for collective elements for energy and material savings (e.g. district heating or mass integration) or environmental pollution prevention. In order to implement these changes in already existing cluster more effort would have to be made, but some elements can still be enforced for optimization of the system’s performance. 
Also, the importance of establishing industry specific associations and unions should not be overlooked. Medical, high tech electronics, creative, tourism and IT, which are meant to be promoted in Iskandar region, should be developed by active participation and associations are good way of establishing dialogue.
Another important learning from Case 5 is need for holistic assessment of environmental impacts of production systems. Although palm oil refineries in Pasir Gudang seem to be examples of high level clean manufacturing processes, the unsustainable palm oil plantations and polluting palm oil mills are still an issue. While large corporation have to take responsibility for their actions in the entire chain, small and medium size industries, which are the majority, will focus on profit optimization. The policies should encourage or even demand extended producers responsibility in order to bring Malaysian industry to the next level in environmental protection.
The effects of lack of R&D units and the small investment in research were also discussed. The refineries have been classified as a high-tech, research intensive plants. People working on it usually require certain skills and trainings. Although environmental performance was not the priority, almost all had all the required quality and safety certifications. However, there has been no big improvement in this area for a long time. Very low patenting activity and low value products in bulk quantities characterize most of these industries. Investment in research by the government, as well as the companies themselves could significantly change this situation. The fact that there is no competition in the world should not slow down the efforts in this area, but rather motivate for further improvement. This is also a way of bringing already existing industries to a higher level, which is one of the main goals of IRDA.
To encourage attempts from manufacturers to improve eco-efficiency, more show-cases could be organized with better communication of the success to other firms. The Cargill case was a very good way to present that savings on utilities can significantly reduce the cost associated with production and for many Malays it will be the best possible argument. Another issue is increasing society’s awareness in terms of environmental issues as not everyone in Malaysia realizes the limitation in natural resources and upcoming energy crisis. Different actions which are undertaken by IRDA at the moment (e.g. participation in Earth hour) or by the government (25th of each month is non-plastic bag) are good initiatives, but transformation of the society will require a lot of time and effort.
Although it has not been confirmed for other branches than the palm oil industry, an important issue of low professional activation of women in engineering sector has emerged. It is difficult to speculate what the reasons for this situation are, but all female employees seem to work only in offices. It should be investigated whether they have equal access to education in different areas and if companies include gender in their selection of employees for specific positions. Also, it is interesting to see that in all the companies that are Malaysian based they employ almost only ethnic Malays. Some people from India or Philippines are sometimes employed, but only as cheap unskilled labour and never at executive positions. These aspects have not been the main focus of the work, however the results were somewhat expected given the political climate in the country. And it should not be forgotten that international standards have no place for racial discrimination.
The Comprehensive Development Plan addresses many of these issues, however it does not present any measures or plans for solving them and the palm oil case has revealed that there are challenges for this industry. However, the recommendations presented above were brought to a very high general policy making level and so they can be used by IRDA, especially because they relate to their actual plans, but also by any other agency working on sustainable industrial development.
[bookmark: _Toc267589407][bookmark: _Toc267632083]Conclusions
The palm oil network in Pasir Gudang consists of Malaysian based companies of relatively high technological status and other complementary industries and services at a lower technological level. Most of the companies are small and medium size. The companies have also been found to collaborate together in order to optimize material flow and cover all demands. This situation can be classified as a form of industrial symbiosis and is highly beneficial for the local economy and environment.
Malaysia can be defined as a leader in palm oil technology development, although only very little R&D activity is observed among interviewed companies. Pasir Gudang is furthermore the largest palm oil refining centre in Malaysia and this could have contributed to its well advanced technological status. Another factor might be the existence of many palm oil related associations and organizations, which allows company representatives to exchange information and actively participate in the palm oil industry politics. 
The issue of sustainable palm oil production emerges and need for extended producers responsibility is stressed. Consideration for unsustainable palm plantations causing deforestation and thereby affecting biodiversity and polluting palm oil mills should also be included in life cycle assessments when analyzing environmental impact of refineries and finished products. Large corporations pay more attention to sustainable production, however smaller producers focus on direct economic benefits and until they are efficiently encouraged or forced, the situation will not change.
The recommendations for IRDA from case 5 are: 
Encourage industry clustering and ensuring presence of complementary services. 
Put more effort in planning industrial symbiosis at newly established parks and enforce more symbiotic behavior at already existing units (whenever possible).
Establish associations and unions for the newly coming and developing industries.
Apply a holistic approach in assessment of environmental impacts and enforce extended producer responsibility, also in small and medium size industries.
Encourage more R&D efforts and IPR practices in the industries. This will affect innovation, accelerate environmental performance improvements and can bring production to a higher level.
Encourage increases in eco-efficiency of manufacturers by making show-cases with evident economic savings and develop society’s environmental awareness.
Fight any possible discrimination in the industry (women, other races, etc.).
The findings of the research can be used by IRDA, but also by any other unit working on industrial development planning and policy.

[bookmark: _Toc267632084]Final conclusions
[bookmark: _Toc267632085]Transport
The problem is that the proposed public transport system is based on best practice for large densely populated cities in developed countries where there can be found strong financial support able to subsidies the system, making its construction and operation feasible. Since the dense population basis required to operate a costly advanced rail transportation system have not been secured from the beginning through strict zoning and other city planning regulations the financial foundation for the systems in Iskandar could be lacking.
Introducing a BRT system at this stage will be difficult because it have not been planned from the beginning and now a lot of the road construction have been done or are already planned and started, it will required extensive reconstruction and modelling to incorporate dedicated bus lanes in the road system. 
When making the strategic planning it is of course a good starting point to set high standards and aim for improvements that will have a high impact. It is also advisable to look around and study what is the options and identify the best available technologies and systems. But even more importantly it is necessary to look at what the realities in one’s own project is, what is the context and what is the boundaries that you have to stay within (budget, time, physical extend, target groups etc.). Not until the frame work have been set will it be possible to identify realistic solution and find best practices that fit the project that is being undertaken. By planning at this high visionary level the basic foundation for the entire project (as here financing) might be missing and the planning risk falling to the ground. To make a realisable project that will actually be implemented it is necessary to consider all aspects and make the planning holistic.
[bookmark: _Toc267632086]Solid waste
The situation for solid waste management in the Iskandar region is very much comparable to the rest of Malaysia. There are curb-side collection of waste but still much is just being littered, dumped on public places or disposed of in open burnings. The waste collected is deposited in landfills, which in the Iskandar region is of the sanitary kind and therefore represents a much smaller environmental pollution risk than most landfills other in the country. The landfill is, though, running out of space and in the CDP it is noticed that new areas should be identified and disposal sites created.
The planning presented in the CDP suggest that the main points in the waste management strategy should be to have a waste to energy plant (incineration), and to improve recycling efforts on several levels of society. The problem with these proposals is that the vision and the goals itself for the solid waste management is lacking. There are identified some key directions but these are vague and ambiguous. This means that the proposal even though well thought off and definitely steps towards much greater sustainability for this area will probably have a difficult time being realised. The foundations that these two main proposals should be based upon are not addressed at all. Therefore the following recommendations have been made. First of all create a clear vision for the solid waste management – ‘how do we want things to be’ - and identify goals that supports the vision – ‘how do get there’. Furthermore the following things would be necessary to support the proposals already in the CDP. 
There should be generated comprehensive data on the solid waste in the region, both generation, collection and disposal, through technology and research. 
The market for recyclable materials should be developed, 
Key stakeholders such as property developers should be encouraged to introduce recycling systems, 
The entire chain of waste handling should be considered when introducing new measures
The public opinion and awareness should be addressed to gain support and active participation.

Industry:
- Stakeholders
- LCA - lack of holistic (integrated)
- Investment in R&D (technological, environmental, social and economic? perspective)

Enviornmental policies
- Stakeholders involvment and analysis
- Institutionalization step (approaching)
- Clustering of an industry branch with supporting production and services

General conclusion:
Holistic planning - look at all stages, stakeholders, factors (economy, environment, social) and their interactions!
[bookmark: _Toc267632087]Draft conclusions
Common statement: Some subjects are not properly dealt with in the overall strategic planning, and other subjects have serious challenges that is not address. This can result in last-minute ad-hoc planning and implementation or that no solutions will be found at all!
Subjects not adequately addressed
Existing industries
Solid waste
 Can cause problems with environment.
Alternative future scenarios missing
Economy for mass-transit transportation (transport)
What is they can’t attract high-tech and high-end companies, but get manufacturing instead (new industry)
Environment related, e.g. effects of changing climate on flood risk (water)
 High risk of serious challenges for implementation and thereby feasibility of large parts of the planning.
Limited use of regulative authority
Building code not strict
Only few sustainability demands for developers (industry and residential)
 Can result in a missed opportunity to influence the overall sustainability and especially the environmental.


Figure 48 Tripple bottom line of sustainability in Malaysia - need of focus on the environment (concept adopted form Christian Schriver – presentation in IRDA, Johor Bahru, Malaysia on 02.03.2010). Left side – current situation, right side – desired state.
Figure 1 presents the concept of need to focus on environment and social development while preserving the economic growth in the region.   
Generally the strategic planning does not emphasize how existing entities (structures and systems) should be treated in the “new region” or how these could be improved towards greater environmental sustainability. Furthermore the planning aims at a visionary level that might have seemed plausible at the height of the economic upturn, but which could face serious problems in a period of recession, not unlike what could and can be seen in states like Dubai. The planning for most subjects (the different topics dealt with in the CDP) focuses on radical changes to overturn physical areas completely as though the entire planned area was ‘green field’ and thereby does not take into consideration the current usage. The efforts to involve the locals and the general communities are sparse which can result in resistance against the changes from the population (though these issues are of far less concern due to the culture). 
We believe that there have been a great focus on attracting new investments, as is also evident from the share of material from Iskandar related organizations aimed at investors. This focus might, though, have had an influence on the willingness to put forth more strict demands for new developers, and to tighten the regulations for e.g. industries and housing.

[bookmark: _Toc267632088]Evaluation of the process
The work on the project was a very exciting and challenging experience. The group of two students went to Malaysia without any local supervisor to make a field study and try living in the foreign conditions. The entire process is considered a success, because many valuable data has been collected and a good understanding of the general situation in Malaysia was obtained. The following considerations express the positive experiences in the project work:
The decision about going to Malaysia was probably the key step of the research. The same work could never have be done from Denmark. 
Also, working on the project together with a fellow student gave a feeling of comfort and stability which was very important when going to live in a country on the other side of the globe.
The benefit of getting help in data collection and execution of the project cannot be overrated.  The contacts established in Malaysia in June 2009 lead to initialization of the project and the research, getting right contacts and obtaining data available only for government were probably the main factors which contributed to the success of the project.
Previous experience of the group members with the topic of Malaysia (one course in Denmark, one special course and one 3-week course in Malaysia) are another important factor which lowered initial barriers when starting the project. It also gave a possibility to reuse materials which were deliverables in the previous courses (e.g. report about Malaysian SME’s and LCA assessment in Kempass Sdn Bhd and PPNJ Palm Oil Mill).
Frequent contact with the Danish supervisors from Malaysia made the group focus on the most relevant issues and narrow down the scope during the active research.
Presentation of the project and its results to many different actors helped the group maintain focus and formulate key points.
However, there are things which could have been done better. Having finished the research and the analysis, the following obstacles and improvements should be mentioned:
The period for data collection in Malaysia could have been longer. At the end of stay in Malaysia it was easier to get any contacts and information as the group was more familiar with the networks and additional time would have been very useful. 
The actual report writing should have been started at an earlier stage. If more time had been available during the writing process the supervisors could have provided more feedback on the report content. Due to the trip the writing was concluded in just 2 months.
The cultural differences in Malaysia were expected in advance, however still made the research more complicated. People not replying to e-mails, forgetting about appointments and not willing to speak at all were the greatest challenge in the project realization. Also unavailability of data, lack of reliable references and taboos due to the political situation made some parts of the project more complex than initially expected. If another trip is made contacts with at least one powerful organization with access to the relevant data should be established in advance. This way less time would be wasted on futile attempts of establishing contacts.
Finally, it would be easier to perform the project work if the scope was narrowed down earlier in the process. However, the groups’ knowledge about the area in January 2010 was insufficient in order to prioritize cases and define a scope. This is why the work done should be considered not only as a recommendation on policy making, but also as feasibility study for future projects in Iskandar region.
To sum up, the process is evaluated positively by the project team, although it is believed that if the same work was supposed to be repeated there would be room for improvement.


[bookmark: _Toc267632089]Further work
Number of topics for improvement was mentioned in ‘Evaluation of the process’ section. The main areas for further work can be seen in data collection and also analyzing other elements than the ones which were chosen to be discussed in this report. Also, many different projects could be started using this work as a feasibility study. All these cases will be shortly discussed below.
The process of data collection required a lot of patience and persistence. The results were sometimes incomplete and apparently there was no source from which data could be obtained. As an example Pasir Gudang case can be given. No institution had or wanted to share the full and updated list of industries in Pasir Gudang together with number of employees, sizes of production and environmental performance measure. This type of data could be used for better analysis of industry structure, higher level of analysis of material flow in Pasir Gudang and identification of main reasons of pollution in the area. More time spent on this research could bring more advanced results, however due to limitations the analysis had to be done on incomplete data.
Also narrowing the project down to four Iskandar related cases was a result of limitations in the master thesis scope. However, data collected by the group could be used for analysis of many other elements of infrastructure, e.g. water or electricity supply, and would be a good basis for analysis of other industry sector in Pasir Gudang or the high-tech park in the Senai area in Flagship E (the area mapping was also performed there). New cases would probably confirm some of the conclusions and would also give new input for the analysis of policies and planning for sustainable development.
Finally, the work should be treated as a feasibility study and therefore many different projects can be suggested as continuations of this work. According to the team the most interesting examples are:
Potential and limitations of biodiesel in Malaysia
Strategy to attract new high-tech, biotech or creative industries to Iskandar
Plans for improvement in IT infrastructure in Iskandar
Raising environmental awareness of Malaysian society
The possibilities and benefits of sustainable storm water management
Analysis of the ability of a BRT-system to provide adequate public transport
Technology transfer and implementation of a waste-to-energy plant
Due to the broad scope of the project, there is a lot of potential for further work and it is hoped that this will contribute to more students being attracted to starting new projects in Malaysia or other developing countries.
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