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ABSTRACT 

 

Changes in the economic structure, energy consumption and awareness of the environmental impact 

have altered the intensity of CO2 emission from energy consumption in Malaysia. The objective of this 

study is to examine the sources of changes in CO2 emission from energy consumption by industrial 

sectors during 1991 to 2005using IO-SDA model. Results show that export sector is the 

biggestgenerator of CO2 emissions caused by usage of CO2-intensive technologies and foreign demand 

for CO2-intensive products. In addition, high export earnings and positive growth ratesare also sources 

of increased CO2 emissions through changes in the inputs used in the production activities. However, 

technology alone has not been strong enough to offset the negative environmental impact from 

changing export and consumption patterns in Malaysia. Our analysis shows that continuously 

increasing consumptionand export that changes the input structure will continue to affect the 

environment. Thus, through technology improvement, particularly on inputs structure will reduce the 

CO2 emission somewhat. A policy to reduce CO2 emission should incorporate changes in the export as 

well as consumption patterns so thatMalaysia’s commitment to reduce CO2 emissions by 40 percent in 

2020 can be achieved. 
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INTRODUCTION 

 

Malaysia is one of the developing countries in the world that has transformed itself from a resource-

based producerin 1970s to the multi-sector economy, particularly manufacturing and services sectors 

in 1990s. This transformation was driven by positive economic growth which was determined mostly 

by export of manufactured products. This positive economic growth has affected the increase in energy 

consumption and CO2emissions. Malaysia is the world's 26th largest emitter of energy-related CO2; its 

share accounts for 0.66 percent of the world's total emissions (International Energy Agency, 2005). 

The main objective among the developing countries is economic growth while utilizingnatural 

resources such as energy. Energy is one of the most gifted natural resources around the world and it is 

amajor source of economic development for the countries. Energy has changed the level of added 

values through production activities and changed the lifestyle of households all over the world. 

Malaysia mostly depends on non-renewable energy such as fossil fuel and coal in order to 

generate the production activities but if the economy is too dependent on this energy it will cause an 

increase inCO2 emission.As a result the increase in the level of CO2 emission related to the energy 

supply and consumption are responsible for the global warming. The Intergovernmental Panel on 

Climate Changes (IPCC)pays most attention to carbon dioxide (CO2) emission rather than other 

emissionsbecause of its contribution to the global warming since pre-industrial times (IPCC, 

2001).There are three factors that induce thecontinuous growth of CO2 emission: firstly, the CO2 
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emission is unable to be filtered or cleaned efficiently like other emissions; secondly, the global energy 

supply depends greatly on fossil fuels as its main source of energy; and thirdly, the relationship 

between economic growth and CO2 emission is positive (Environmental Kuznets Curve) for 

developing countriessuch as Malaysia. 

Energy and the environment are interrelated issues and both must be taken into consideration 

as stated in the Kyoto Protocol. This issue is fast becoming the focus of extensive concentration as 

global main concern issue. It is very important for consumers to manage their efficiency of energy use 

while industries need to increase their efficiency of energy consumption for environmental 

preservation. Households have changed their attitude or consumption behaviour by choosing products 

that have lower environment impact such as products that are energy saving and environmentally 

friendly. Therefore, researchers need to provide government, policy makers and society with valuable 

information regarding the shift in CO2 emissions, i.e. from energy use that corresponds with domestic 

production and the relative contribution of economic sectors to changes in emissions in order to solve 

the issues relating to CO2 emissions reduction. 

The consequences of energy consumption on CO2 emissions in Malaysia is not a new issue of 

debate but this issue has been growing for the last two decades since Malaysia transformed itself from 

agricultural state to industrialized state. Due to these conditions, the government has promoted 

strategies to reduce the amount of energy consumption as well as to reduce CO2 emission by improving 

energy efficiency in order to protect the environment as stated in the 10th Malaysia Plan. Hence, by 

2020, Malaysia is committed to reduce carbon dioxide (CO2) emission by up to 40 percent compared to 

2005 level. 

Against this background, the purposes of this paper are set out as follows. First, the study 

attempts to quantify both energy use and CO2 emissions for the production sector. Second, using I–O 

SDAmodel, it focuses on the sources of change in industrial CO2 emissions resulting from energy 

useby employing the Syrquintechnique (1976).This study divides the sources of change into the carbon 

intensity effect, production technology and final demand structure (consumption, government, 

investment and export).The remainder of the paper is organized as follows. Section 2 presents a 

literature review of the structural decomposition analysis. Section 3 describes an overview of the model 

employed in this study. Section 4 presents data and the empirical results. Policy implications of the 

results are discussed in Section 5 andsome concluding remarks are made in Section 6. 

 

 

LITERATURE REVIEW 

 

Input-output analysis was first developed for economic analysis, but since the 1960s2, generalized 

input–output frameworks have been extended to environmental analyses. The principal problem to be 

resolved in environmental models is the appropriate unit of measurement of environmental quantities. 

A variety of techniques to estimate the relationship between economic growth and the environment 

have been modified in the input-output models that include the generation of pollutants and abatement. 

Estimation of Carbon emission using I-O tables has been carried out by numerous researchers for many 

countries in the world. Notable works were those by Cumberland (1966), Ayres and Kneese (1969), 

Bullard and Herendeen (1975) and Griffin (1976). These works differed from models of formal policy 

analysis in the technique in which the relations between the economy and the environment were 

simulated and in the degree of closure specified in the relationship. The relationship between the 

economy and the environment was treated as being totally closed in the simulation models. 

Some detailed information about the input-output method and its applications to problems of 

the environment can be found in other studies of Lenzen (2001b) and Munksgaard et al. (2000). The 

mathematical formalization is explained in detail by Lenzen (2001a) and some of the limitations such 

as price inhomogeneity, aggregation problems, and industry versus commodity classification, and 

benefits inherent in input-output analysis are discussed by Lenzen et al. (2001b) and Munksgaard et al. 

(2000). 

The question regarding the responsibility for emissions has recently received renewed interest 

and different models of sharing responsibility between producers and consumers across countries have 

been discussed by several researchers such as Lenzen et al. (2007a), Andrew and Forgie (2008), 

Serrano and Dietzenbacher (2008) Peters (2008), and Zhou and Kojima (2009). Chen and Zhang 

(2010) estimated the total direct Greenhouse Gases (GHG) emission by sectors in the Chinese final 

consumption and trade. Since countries with exports having emissions lower than imports are partly 
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responsible for emissions happening in a different place, the exporting countries have also an important 

role in post-Kyoto climate change (Peters and Herwich, 2008b; Guan et al., 2009). 

This study identifies the model that is used in order to analyze the sources of CO2 emission by 

the production sector. The model is based on the “decomposition analysis”, which is based on the I-O 

table and it is well known in previous studies of sources of economic growth. The significant 

characteristic of the I–O SDA model (structural decomposition analysis) is its potential to differentiate 

the production sector components of the observed sectoral changes by combining procedures 

comparable to growth accounting with the techniques of input-output analysis. Syrquin 

(1976)decomposed the changes in emissions into a total of eight determinants: the energy intensity 

effect, the carbon intensity effect, the economic growth effect, and changes in the industrial structure 

(consumption, exports, imports, government and production technology). SDA is generally used in 

energy studies such as by Hoekstra and Van den Bergh (2003) who summarized fundamental 

differences between different decomposition methods. 

Kagawa and Inamura (2001) extended the work of Lin and Polenske (1995), and applied the 

hierarchical system to the hybrid model for decomposing demand into energy demand and non-energy 

demand in Japan. The technique of Syrquin (1976) was also applied by Lim et al. (2009) on the 

changes in emissions in Korea which were decomposed into eight determinants such as the energy 

intensity effect, the carbon intensity effect, the economic growth effect and changes in industrial 

structure (domestic final demand, export, import, government and production technology). The results 

from their study showed that conclusions and implications could be drawn for emission-reduction 

policies in Korea. The subsequent use of the structural decomposition analysis has also been extended 

to studies on emissions as the importance of climate change becomes more apparent. Besides the works 

of Casler and Rose (1998), and De Haan (2001), others were undertaken by Roca and Serrano (2007), 

Llop (2007), Wachsman et al. (2009), Weber (2009), Woods (2009) and Zhang (2009) for different 

countries. 

In Malaysia, there are limited studies and reports on topics that use SDA and they differ in 

terms of the decomposition technique and scheme, area of application, and level of sectoral 

disaggregation. Thus, this study appliesthe Structural Decomposition Analysis (SDA) which dealswith 

energy use and CO2 emissions basically aimedat estimating the environmental impact of changes in the 

production technology and final demand, both of which are considered to be external factors in the I–O 

framework (e.g., see Wier, 1998). Several new and more refined methods have been proposed. For 

example, Lin and Polenske (1995) divided production technology in China into energy input 

technology and the non-energy input technology by developing the hybrid I–O model. 

 

 

METHODOLOGY 

 

In this section we discuss the measurement of CO2 emissions in the production sectors, sources of 

change in CO2 emission and data sources. 

 

CO2 emissions in production sectors 

 

Firstly, the quantity of CO2 emission for each industry can be expressed in matrix form as follows: 

 

Ep = W. (I-A)-1.F        (1) 

 

where Ep is denoted as a scalar of total CO2 emission from the production sectors, W is a 40x1 vector of 

CO2 emission intensities, i.e. total CO2 emission per unit of production sector in all 40 sectors;  (I-A)-1 

is the 40 x 40 Leontief inverse matrix, F is the structure of final demand (consumption, government, 

investment and export). With the last equation, changes in the total emission of CO2 can be attributed 

to changes in the factors W (CO2 emission intensity), L (Leontief inverse), and F (final demand). 

Although changes in the emission intensity and input coefficient matrix can be interpreted as 

technological changes, changes in the Leontief inverse are more difficult to interpret. 

 

Sources of change in CO2emissions 

 

By using Eq. (1), the change between a base year (period 0) and a comparative year (1) for CO2 

emission from sectors can be expressed as follows:  

 

∆Ep = ∆Ep(1) - ∆Ep(0)       (2) 
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∆Ep = (W. (I-A)-1.F)1-(W. (I-A)-1.F)0     (3) 

 

With these equations, the first polar decomposition expresses the relation as 

 

∆E =  (∆w) L1F1 + w0 L0 ∆a L1F1 + w0 L0 ∆F1     (4a) 

 

and the second polar decomposition becomes 

 

∆E = (∆w) L0F0 + w1 L1 ∆a L0F0 + w1 L1 ∆F0      (4b) 

 

The average of these two methods yields the final equation of the decomposition method that will be 

used in the analysis: 

 

∆E =  ½ (∆w) (L1F1 + L0 F0) +         (5a) 

(Changes in direct CO2 emission intensity) 

½ (w1 L1 ∆a L0 F0+w0 L0 ∆a L1F1) +      (5b) 

(Changes in technical coefficient) 

 ½ (w1 L1 ∆fF0 + w0 L0 ∆fF1)      (5c) 

(Changes in final demand structure) 

 

The equations (5a – 5c) express the change in the emission of CO2 as a result of three factors: changes 

in CO2 intensity (emission coefficients), changes in input coefficients, and changes in the composition 

of consumption (Heon and Mulder, 2002). 

The first factor denotes the effects of technological change that changes the emission of CO2 

per unit of output in (5a) while the second factor denotes the effects of technological change that 

changes the products needed as inputs in the production process of a certain sector in (5b). It reflects 

how much the emission of CO2 decreases due to a shift from CO2 intensive inputs to CO2 extensive 

inputs. The last factor denotes the effects on the emission of CO2 due to changes in the composition of 

final demand level (5c). If consumption of CO2 extensive inputs increases relative to demand of CO2 

intensive products, it shows a decrease in the total emission of CO2, even if consumption of both 

products increases, since it only takes account of the composition of final demand level (Heon and 

Mulder, 2002). 

 

Data sources 

 

The National Energy Centre of Malaysia publishes the annual energy balance that covers energy 

consumption for production sectors (such as agriculture, resident, commercial, manufacturing, 

transportation etc). Energy consumption is reported for 11 energy-types on the basis of amounts and 

calories. This study uses the calorific data (unit: tons of oil equivalent [TOE]) of 11 primary energy-

types (coal, petroleum, gas, etc.), not only because CO2 is mostly generated by the combustion of fossil 

fuel, but also because IPCC carbon emission factors contain these energy types in calorific units. 

For the sake of I–O analyses that are related to the SDA of changes in emissions, this study 

uses three sets (1991, 2000 and 2005) of the original I–O commodity by commodity tables 

(Department of Statistics) that are available in Malaysia. The original I–O tables included 92 sectors in 

1991 and 2000, and 120 sectorsin 2005. Our study aggregatesthe sectors into 40-sector table following 

the highest output of the economy as shown in Table 3 and then employs the SDA. The first three 

sectors are considered as energy sectors (such as primary energy sector, petroleum product and 

electricity). In this study, the emissions related to the final energy consumption are of importance. In all 

threeI–O tables, the units are converted into the constant price of the year 2000 by using double 

deflation and aggregation (Dietzenbacher and Heon, 1999). 

 

 

RESULTS AND DISCUSSIONS 

 

CO2 emissions in production sectors 

 

From 1991 to 2000, exports grew at 15% while the growth rate of consumption was 8%. However, 

from 2000 to 2010, consumption grew faster at 11% compared with exportswhich only grew at 5% as 

shown in Table 1. This indicates that the production activities in Malaysia are meantto fulfil the 

domestic demand rather than foreign demandbeginning in 2000s.These changes in production and 
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consumption have affected the local environment since CO2 emissions from 2000 to 2005 increased by 

27% of the total final demand but the percentage of CO2 emissions from exports decreased by 61% as 

shown inTable 2. 

The results from equation 1 are shown in Table 2 which represents total CO2 emission 

apportioned by final demand. The categories of demand responsible for the emissions result from their 

direct and indirect demand for goods that require energy to be produced. 

As shown in Table 2, CO2 emissions from production sector grew at the rate of 8.59 percent 

per annum from 49,909 kt-CO2 in 1991 to 158,293 kt-CO2 in 2005. Although the increased generation 

of CO2 was closely related with additional energy consumption by production activities, each foreign 

demand is an important contributor because the industrial activities are ultimately connected with 

export which accounted for over 40 percent of CO2 during 1991 – 2005. Thus, foreign demand was the 

major driving force in CO2 generation, accounting for more than half of these emissions. The second 

contributor was domestic consumption with its share increasing from 23 percent of CO2 in 1991 to 27 

percent of CO2 in 2005.  Decreases in government spending and investment also decreased CO2 

emission generation. Another interesting fact is the considerable growth in the contribution of 

investment which decreased from 24 percent in 1991 to 8 percent of CO2 emission in 2005 due to the 

decrease in investment expenditure mainly in manufacturing sectors. From 2005 to 2010, the main 

cause driving CO2 emissions in Malaysia came from domestic demand (private consumption, 

government spending and investment) as shown in Table 2. 

 

Sources of change in CO2emission in production sectors 

 

The results of SDA of the energy-related CO2 from 40 sectors are shown in Table 3 for nine- and five-

year intervals over 1991 to 2000 and 2000 to 2005. Table 3 shows that the contribution of the changes 

in emissions intensity and changes in technical coefficients are integrated into a technological effect. 

Each sector reflects the production pattern and technological development. During 1991 to 2000, 

technological and composition changes increased the emission of CO2 by 5 percent of total CO2 due to 

technological changes that influenced the emission coefficient directly, and decreased to 2 percent of 

total CO2 due to changes that affected the input structures. The changes in technology show that 

production technology was shifting to types that were less intensive in CO2 emissions. As shown in 

Table 3, CO2 emission increased by 71,567 Kt-CO2 with 21 percent increase during 1991 - 2000 due to 

the high increase in final demand of about 136 percent3. These effects more than validate the effects of 

increasing economic growth: i.e. changes in final demand caused the emission of CO2 to substantially 

increase. 

This study also quantifies the SDA for 2000 to 2005 due to substantial change by 56 percent 

of total CO2 growth within five years interval compared to 73 percent for the previous nine years 

interval. It shows that within 5 years, the CO2 emission increased more than half of CO2 emission 

compared to during 1991 to 2000 due to remarkable changes in consumption and export which drive 

increased export earnings and employment position, strong commodities prices and well financial 

condition that supported growth. From Table 4, technological and composition changes decreased the 

emission of CO2 by 27, 373 T-CO2 (-74%) of total CO2 due to technological changes that influenced 

the emission coefficient directly and increased 43,795 T-CO2 (119%) due to changes which affected 

the input structures. It shows that production technology was using intensive CO2 inputs. 

Table 5 shows the results of the breakdown analysis for 10 sectors withhighest changes in CO2 

emission. This result shows an interesting pattern for the changes in input structure due to 

technological changes with respect to the technical coefficients. 

Some 10 sectors developed cleaner technologies with less CO2 intensive input per unit of 

output. However, few sectors stand out with technologies that have intensive CO2 inputs. The most 

notable ones are the transportation sector (1991 to 2000) and business services (2000 to 2005).The 

highest changes of CO2 emission came from the transportation sector with 26,031 T-CO2 which was 

highly contributed by changes in exports which increased with 15,970 T-CO2 followed by changes in 

consumption with 2,253 T-CO2, but changes in investment decreased with 452 T-CO2. The 

technological effects increased the emission of CO2 with 7,599 T-CO2 due to technological changes 

that influenced the emission intensity directly, 664 T-CO2 due to technological change that affected the 

input structure. 

Most sectors applied intensive CO2 emission technologies during 2000 –2005, however, a few 

remaining sectors use technologies that became less CO2 intensive (see Appendix B). Foreign demand 

was also a considerable contributor particularly on the transportation sector during 1991 to 2000 which 
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accounted for 61 percent of CO2 growth. Along with the increase in foreign demand for these products 

(as mentioned above) exports of other electric machinery became important sources of CO2, accounting 

for 79 percent of CO2 growth during 2000 to 2005. 

Changes in technical coefficients (manufacturing and services sectors) lowered CO2 since 

1990s, although the impact is less than other effects. Emission intensity led to an increase of 3,779 kt-

CO2 of CO2 growth during 1991 to 2000 but with the contribution of technical coefficients Malaysian 

production activities started to move towards a less-polluting structure since 1990s. Final demand such 

as export and consumption components had offset this technological contribution, resulting in the 

growth of CO2 emission. However, it is surprising that the contribution of technical coefficients shows 

that since 2000s, Malaysian production activities have moved back towards CO2 intensive technology. 

The sectoral results show a remarkable pattern for the changes in CO2 emissions due to 

technological changes with respect to the emission intensity4. Most sectors applied cleaner technologies 

with less CO2 emission per unit of output. However, a few remaining sectors use the technologies that 

became more CO2 intensive.  During 1991 to 2000, the most important effects took place in 

transportation (36 percent), manufacture of radio and television (11 percent), manufacture of oils and 

fats (7.8 percent), construction (9 percent) and manufacture of household machinery (6 percent). 

While during 2000 to 2005, the most important effects took place in the business services (40 

percent), manufacture of other electrical machinery (35 percent), wholesale and retail trade (29 percent) 

and manufacture of motor vehicles (26.5 percent). This seems to imply that during 2000 to 2005, the 

motor vehicles applied more emission generating techniques compared to 1991 to 2000 which used less 

CO2 intensive technology. From 2000 to 2005, the increase in the input structure or technical 

coefficient was caused by changes in inputs from the real estate and business services which are in both 

cases relatively large. Thus, we tend to conclude that these results confirm that the decrease in energy 

intensity is important toreduce the emission of CO2. 

Increased CO2 emission resulted from rising household consumption demand for petroleum 

products, electricity, oils and fats, foods, textiles, construction, wholesale and retail trade, 

transportation, communication, real estate, business services and other services and this has a 

considerable effect on emissions since 1990s. As household demand for these products rose rapidly, 

they should be given additional attention. 

Demand for petroleum products and electricity increased by about 700 and 190 percent from 

1991 to 2000 respectively. This shows that petroleum products and electricity are important to support 

modern lifestyle and the standard of living. However, the production of petroleum products and 

electricity affects the environment negatively. For example, the growing use of petroleum products and 

electricity has increased CO2 emission which in turn contributes to climate change. 

From 2000 to 2005, electricity became so important to consumers due to their purchase of 

new electrical appliances introduced while demand for petroleum products decreased by about 71 

percent due to Malaysia having just recovered from the global economic crisis and the government 

focusing on exporting petroleum products. The continuous use of electricity during this period affected 

the environment when the contribution of consumption to the CO2 emission increased. 

The percentage change in domestic demand of “other services” increased by 191 percent 

compared to the domestic demand of communication which increased by about 1014 percent during 

1991 to 2000. The percentage change in consumption in the real estate sector was comparatively low 

but as household incomes increased the demand for bigger and more comfortable housing rapidly 

increased by 160 percent of the total consumption. Therefore, the consumption for construction had 

increased by 85 percent in 1990s. 

The percentage change in the domestic demand for the business services sector increased by 

73 percent compared with the domestic demand for the wholesale and retail trade sector which 

increased by about 1546 percent during 2000s while the demand for the communication sector (-18 

percent), the private non-profit institutions (-66 percent), recreational (-48 percent) and other services (-

66 percent) declined. 

The manufacturing sector has been transformed from agriculture-based to the manufacture of 

electrical and electronic components, petroleum products and palm oil products. Export was a 

significant contributor to growth particularly of manufactured goods which contributed 64.9 percent of 

the total export in 1991 and 80.5 percent of the total export in 2005 (EPU, 2006). Electrical and 

electronic products became the major export of manufactured products, followed by chemical products, 

machinery; metal, wood products and scientific equipment due to the increased foreign demand were 

the dominant contributors to the generation of CO2 emission. 

                                                           
4 More details on ‘decomposing analysis’ are provided in Appendices A and B. 
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The foreign demand on motor vehicles was the highest single contributor to the total 

exportscontributing about 17 percent in 1991, but this demand had changed to radios, televisions, 

etc.,for about 28 percent of total exports and electrical appliances of about 22 percent in 2000 and 

2005, respectively. Foreign demand on radio, television, etc., increased by about 4,227 percent during 

1991 to 2000 and foreign demand on electrical appliances increased by about 2,805 percent during 

2000 to 2005. These sectors became the major contributor on the generation of CO2 emission in 

Malaysia due to higher exports. 

 

 

POLICY IMPLICATION 

 

The findings of this study provide useful implications for technological improvement policies: the 

reduction of CO2-intensive inputs and the adjustment of production structure. The figures on the 

technical coefficient effect and domestic and foreign demand, particularly the increase in the second 

period (2000-2005), were attributable mainly to the growing energy-intensive inputs. Moreover, 

because the technical coefficient effect is relatively high, alternative policy options, including 

technologies that use less energy-intensive inputs or renewable energy technologies (wind power, solar 

power) will appear to be better choices. Furthermore, Malaysia has several types of renewable energy 

sources such as biomass, solar, mini hydro, municipal waste and biogas. According to the Ministry of 

Energy, Green Technology and Water, biomass for example, oil palm waste, timber waste and rice 

husk and solar power are big potential as renewable energy sourcesfor heating and electricity 

generation.The hotclimateinMalaysiaand abundant sunshine with an average daily solar of 15MJ/m2, 

which is equivalent to 5.5kWm2,is rife in promoting the development ofsolarenergy. 

 

 

CONCLUSION 

 

This paper reviewsthe current status of Malaysia’sCO2 intensive technologies from the production 

sectors and attempts to identify the sources of changes in emission in terms of five factors during 1991 

to 2000 and 2000 to 2005 using IO-SDA. The sources responsible for these changes are: change in 

direct CO2 emission, inputs structure and structural change (changes in consumption, government, 

investment and export). The findings reveal that within nine years (1991-2000) Malaysia experienced 

an increase of about 73 percent of total CO2 emission from 1991 to 2000 and within five years (2000-

2005), experienced an increase of about 56 percent of total CO2 emission. Based on our analyses, the 

following conclusions and implications could be drawn for emission reduction policy in Malaysia. 

First, with respect to the status of CO2 emission over 1997 to 1999, the total level of CO2 

emission in Malaysia decreased by 18 percent due to the global economic crisis mainly in the 

residential, manufacturing and services sectors. Based on the sources of change within nine years 

(1991-2000), most of the sectors used CO2 intensive technologies with less CO2 intensive inputs 

structure while the production structure still promoted high CO2 emissions particularly by exports 

component that are more intensive in CO2 emissions. However,during the later five-year period (2000-

2005), the manufacturing sector used the cleaner technology with intensive CO2 emission inputs, but 

the sources of change in consumption component increased 100 percent compared to export of only 17 

percent. Thus, we conclude that if the sources of change in the input structure and consumption 

continuously increase the environment will be affected, thus reduction of CO2 emission has to be 

intensifiedthrough technology improvement, particularly on inputs structure. 
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APPENDIX A: Decomposition Analysis of Changes of CO2 Emission from the Production Sector, 

1991-2000 (in T-CO2) 

 
  Technology Effects   Composition Effects       
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Crude petrol, natural gas and coal (331,880) (68,601) 

 

- - (70,354) 441,953 (28,882) 

Petroleum product (3,365,178) (172,320) 
 

2,766,823 (7,463) (174,994) 2,546,567 1,593,434 
Electricity (938,495) (89,941) 

 

382,575 - - (1,671) (647,533) 

Agriculture and others (412,202) 282,551 

 

185,445 (657) 114,426 (133,086) 36,477 

Mining (545,768) 11,863 

 

- - (34,069) (63,856) (631,830) 

Manufacture of oils and fats 2,918,004 547,327 

 

862,830 - (194,659) 1,462,778 5,596,279 

Manufacture of other foods 767,377 52,073 

 

65,764 - (38,536) 691,448 1,538,126 

Manufacture of yarns and cloth 85,756 85,993 
 

326,345 - (52,074) 348,333 794,353 
Manufacture of other textiles 10,702 862 

 

78,732 - (9,370) 46,000 126,926 

Manufacture of wearing apparels 33,592 151,424 
 

184,679 - 6,395 236,942 613,031 
Manufacture of wood product (804,984) (29,407) 

 

341,647 - 398,031 2,465,067 2,370,354 

Manufacture of industries 

chemical 382,826 667,050 
 

(37,004) - (163,333) 1,142,362 1,991,900 
Manufacture of paints and 

lacquers 21,431 36,247 

 

(1,155) - (2,562) 158,736 212,698 

Manufacture of drugs and 
medicines 24,217 1,575 

 

14,042 - 2,554 62,177 104,566 

Manufacture of soap etc. 91,353 67,719 

 

4,478 - (1,784) 481,059 642,825 

Other chemical industries (528,361) 4,325 
 

(26,438) - 40,836 854,472 344,833 
Manufacture of others products (246,011) (26,619) 

 

155,099 (63,247) 221,513 3,137,591 3,178,326 

Other non-metallic manufacture (183,578) 7,160 

 

(1,039) - 6,909 108,861 (61,688) 

Manufacture of cement etc. 73,207 1,166 
 

(296) - 22,526 43,129 139,733 
Iron and steel industries 2,596,632 (30,063) 

 

- - (784,605) 1,312,188 3,094,152 

Manufacture of non-ferrous 

metals 538,700 (229,441) 
 

(10,945) - 554,810 856,805 1,709,929 
Structural metal industries (41,947) (87,055) 

 

(42,482) - (89,157) 297,088 36,446 

Other metal industries (187,204) (124,929) 

 

(78,198) - 4,514 340,293 (45,524) 

Manufacture of industries 
machinery 272,535 (122,430) 

 

(35,874) - (57,176) 978,788 1,035,843 

Manufacture of household 

machinery (1,224,844) (1,730,409) 
 

79,684 - (60,430) 7,377,674 4,441,676 
Manufacture of radio, television 

etc. 296,519 (258,018) 

 

(88,610) - 67,351 7,898,756 7,915,999 

Manufacture of electric appliances 
etc. 54,451 (21,835) 

 

(6,635) (2,638) 4,571 144,318 172,232 

Manufacture of other electric 

machinery 89,799 (82,423) 
 

(13,425) - (37,103) 885,223 842,071 
Manufacture of motor vehicle (261,979) 36,883 

 

302,449 - (33,453) 264,683 308,584 

Building, construction 427,079 415,656 

 

153,088 - 4,720,269 730,556 6,446,648 

Wholesale and retail trade (2,743,410) (696,704) 
 

(319,965) (2,638) (188,559) 613,540 (3,337,736) 
Transport 7,599,101 663,935 

 

2,253,199 (3,216) (451,979) 15,969,803 26,030,843 

Communication (28,387) 13,693 

 

746,481 - - 90,748 822,535 

Real estate 86,476 (75,873) 
 

375,219 - - - 385,823 
Business services (253,303) (213,655) 

 

517,340 (16,569) - 927,695 961,507 

Education (35,251) (61,552) 

 

93,736 276,774 - 10,492 284,201 

Private non-profit institution (34,827) (36,170) 
 

29,748 126,648 - - 85,399 
Recreation 134,761 167,781 

 

172,538 17,934 - 42,182 535,198 

Recycling 18,568 4,676 

 

(3,895) - 68,502 127,448 215,299 

Others services (576,419) (383,629) 

 

1,655,994 983,058 (39) 33,504 1,712,470 

Total 3,779,060  (1,321,115)   11,081,974  1,307,988  3,788,969  52,930,646  71,567,521  

Source: From equation 5a – 5c 
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APPENDIX B: Decomposition Analysis of Changes of CO2 Emission from the Production Sector, 

2000-2005 (in T-CO2) 
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Crude petrol, natural gas and coal 325,412 658,802  - - 130,318 266,646 1,381,177 

Petroleum product (3,615,374) 1,057,943  (1,571,442) - 126,780 1,078,827 (2,923,266) 

Electricity 2,249,652 767,896  1,311,575 - - 72,885 4,402,009 

Agriculture and others (92,462) 235,519  (290,934) - (221,577) 273,082 (96,373) 

Mining (23,720) 10,668  1,307 - 2,559 228,942 219,755 

Manufacture of oils and fats (6,335,814) (661,249)  (1,114,182) - 102,170 1,610,298 (6,398,777) 

Manufacture of other foods (833,511) 325,800  31,312 - 108,304 (187,494) (555,589) 

Manufacture of yarns and cloth 482,868 317,732  (598,023) - 240,833 (676,914) (233,504) 

Manufacture of other textiles 216,171 138,808  (37,759) - (81,702) 375,331 610,849 

Manufacture of wearing apparels 147,714 161,482  (290,644) - 15,323 (190,970) (157,096) 

Manufacture of wood product 851,774 1,148,347  279,106 - (128,559) 302,348 2,453,016 

Manufacture of industries chemical (481,354) 347,247  (19,839) - 260,885 864,203 971,143 

Manufacture of paints and lacquers (92,793) (2,540)  (18,510) - 4,722 (30,133) (139,253) 

Manufacture of drugs and medicines 10,842 68,144  32,138 - 981 (17,836) 94,269 

Manufacture of soap etc. (487,561) 35,886  (126,167) - (7,437) (112,672) (697,950) 

Other chemical industries 1,260,272 424,776  464,841 - 37,143 3,665,477 5,852,509 

Manufacture of others products 1,688,811 2,007,989  1,198,993 - (344,660) 485,234 5,036,367 

Other non-metallic manufacture 319,971 28,347  192 - 3,376 122,403 474,289 

Manufacture of cement etc. 817,540 93,977  (184) - 8,207 569,545 1,489,087 

Iron and steel industries (7,539,302) 437,227  - - (199,691) 1,896,865 (5,404,901) 

Manufacture of non-ferrous metals (1,667,104) 147,540  - - 3,036 668,874 (847,653) 

Structural metal industries 137,929 598,005  (35,234) - 426,126 749,522 1,876,348 

Other metal industries 847,167 676,686  415,681 - (15,905) 830,104 2,753,733 

Manufacture of industries machinery (700,358) 1,272,767  190,731 - 141,794 1,178,556 2,083,490 

Manufacture of household machinery 259,484 2,146,606  (69,367) - (6,316) (6,996,870) (4,666,464) 

Manufacture of radio, television etc. 532,228 5,043,308  492,015 - (10,203) (9,673,752) (3,616,405) 

Manufacture of electric appliances etc. (2,442,432) 172,591  (55,490) - (8,140) 9,095,678 6,762,208 

Manufacture of other electric machinery (741,361) 3,071,811  367,250 - (28,278) 10,266,491 12,935,913 

Manufacture of motor vehicle 2,544,219 2,623,981  3,724,471 - (551,425) 1,430,176 9,771,423 

Building, construction (3,941,262) 810,121  4,160,466 - (6,456,321) (683,333) (6,110,329) 

Wholesale and retail trade 3,225,154 3,065,979  2,541,409 - 646,877 1,222,760 10,702,180 

Transport (17,869,135) 4,939,564  2,310,158 - 2,392,578 (15,453,220) (23,680,054) 

Communication 94,415 664,727  (246,267) - 53,623 (82,823) 483,675 

Real estate 952,783 1,819,710  302,192 - 70,855 - 3,145,540 

Business services 3,299,261 6,046,141  879,699 - - 4,632,036 14,857,137 

Education 64,393 758,852  140,106 447,549 (164) (12,995) 1,397,740 

Private non-profit institution (45,641) 16,668  (25,812) (73,380) - - (128,164) 

Recreation (133,696) 76,591  (301,968) 16,768 - (34,186) (376,491) 

Recycling (274,660) (32,924)  (1) - (136,356) 42,887 (401,054) 

Others services (384,483) 2,273,884  (2,075,566) 1,764,644 119,872 1,797,826 3,496,177 

Total   (27,373,962) 

   

43,795,410  

      

11,966,255  

    

2,155,581  

     

(3,300,371) 

         

9,573,800  

       

36,816,712  

Source: From equation 5a – 5c 
 

 

TABLE 1: Consumption and Export Growth Rate from 1991-2000 and 2000-2010 (%) 

 

Growth rate 1991-2000 2000-2010 

Consumption 8 11 

Export 15 5 

Total final demand 11 7 

Sources: Economic Planning Units (various issues) 
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TABLE 2: The Emission of CO2 from Production Activities Apportioned by Final Demand in Malaysia 

1991 -2010 (in kt-CO2) 

 

Final demand 1991 (%) 2000 (%) 2005 (%) 2010 (e) 

Private consumption 11,533 23 22,352 18 43,112 27 80,948 

Government 3,308 7 4,033 3 7,502 5 20,402 

Investment 11,828 24 16,506 14 11,897 8 33,304 

Exports 23,240 47 78,584 65 95,782 61 167,277 

Total 49,909 100 121,476 100 158,293 100 301,932 

(e) = estimate is based on 2005 CO2 multiplier (average) 

         Figure 2010 from EPU  

 

 

TABLE 3: Decomposition Analysis of Changes in CO2 Emission from the Production Sector, 1991 – 

2005 (in Kt-CO2) 
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1991 - 2000 3,779 (1,321)  11,081 1,307 3,788 52,930 71,567 

2000 - 2005 (27,373) 43,795  11,966 2,155 (3,300) 9,573 36, 816 

Source: From equation 5a – 5c 

 

 

TABLE 4: Analysis of 10 Highest Changes in CO2 Emission from the Production Sector, 1991 – 2000 

(in Kt-CO2) 
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Transportation 7,599 664 

 

2,253 (3) (452) 15,970 26,031 

Manufacture of radio, television etc. 297 (258) 

 

(89) - 67 7,899 7,916 

Building, construction 427 416 

 

153 - 4,720 731 6,447 

Manufacture of oils and fats 2,918 547 

 

863 - (195) 1,463 5,596 

Manufacture of household machinery (1,225) (1,730) 

 

80 - (60) 7,378 4,442 

Iron and steel industries 2,597 (30) 

 

- - (785) 1,312 3,094 

Manufacture of wood product (805) (29) 

 

342 - 398 2,465 2,370 

Manufacture of industries chemical 383 667 

 

(37) - (163) 1,142 1,992 

Manufacture of non-ferrous metals 539 (229) 

 

(11) - 555 857 1,710 

Petroleum product (3,365) (172) 

 

2,767 (7) (175) 2,547 1,593 

Total changes of 40 sectors 3,779 (1,321) 

 
11,082 1,308 3,789 52,931 71,568 

Source: From equation 5a – 5c 
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TABLE 5: Decomposition Analysis of 10 Highest Changes in CO2 Emission from the Production 

Sector, 2000-2005 (in Kt-CO2) 
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Business services 3,299 6,046 

 
880 - - 4,632 14,857 

Manf. of other electric machinery (741) 3,072 

 
367 - (28) 10,266 12,936 

Wholesale and retail trade 3,225 3,066 

 
2,541 - 647 1,223 10,702 

Manufacture of motor vehicle 2,544 2,624 

 
3,724 - (551) 1,430 9,771 

Manf. of electric appliances etc. (2,442) 173 

 
(55) - (8) 9,096 6,762 

Other chemical industries 1,260 425 

 
465 - 37 3,665 5,853 

Electricity 2,250 768 

 
1,312 - - 73 4,402 

Other metal industries 847 677 

 
416 - (16) 830 2,754 

Manufacture of wood product 852 1,148 

 
279 - (129) 302 2,453 

Manf. of industries machinery (700) 1,273 

 
191 - 142 1,179 2,083 

Total changes of 40 sectors (27,374) 43,795 

 
11,966 2,156 (3,300) 9,574 36,817 

Source: From equation 5a – 5c 


