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ABSTRACT

Since there is no clear depiction about the type of infrastructure projects that would
enhance more output, income or employment creation, this study aims to give the
information of the impact on different kind of construction surge in the economy. Each
type of construction uses different resources, therefore, different kinds of cost elements
such as materials, equipment and labor, are correlated with diverse economic sectors,
and resulting differ impact. Employing the utilization process in the construction
projects and Input-Output Analysis, the results show that the typical building-type
construction project, could capture overall economic performance in creating output,
income and employment generation. This phenomenon is due to the extensively use of
the manufacture sector resources. This finding could draw some main policy
implication-namely, the necessity to use more local portion of manufacture product in
the implementation of construction to enhance the nation productivity.
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1. Introduction

The construction sector is a major and essential part of the national output,

accounting for a significant proportion of the Gross Domestic Product (GDP) of both

developed and developing countries (Crosthwaite: 2000). For this reason, many

developing countries are investing in public sector infrastructure projects to enhance

their economies. Following this tendency, Indonesia has also developed public

infrastructure in the past few decades. As we look at the influences on the output

creation in Indonesia, the construction sector always has a significant impact on the

whole economy. Using the information in the Input-Output (IO) Table of Indonesia

(Tablel), the conclusion can be drawn that the construction sector contributes most in

national output from 1990 to 2005 period.

In 1990, the total construction output was US$ 4,323,078,222 and became the

highest source of output creation. This number almost tripled in 1995, to

US$ 11,516,073,000, and trended slightly downward to second rank in 2000. In 2005,

the total output rose again to the top position, with a value of US$ 64,271,312,333.This

means that the proportion of the national budget allotted for infrastructure projects in

Indonesia is becoming a larger policy consideration, with the goal of achieving a higher

multiplier effect in economic output, as well as prosperity for the communities.



Table.1 Sector Rank of the highest Output creation in Indonesia

1990 1995 2000 2005
Rank Value Value Value Value
Sector N Sector N Sector N Sector N
ector Name ( 000 USS) ector Name ( 000 US$) ector Name ( 000 USS) ector Name ( 000 USS)
4 14 14 14 14 4 14 14
(1) (2) (3) (4) (5) (6) (M (8) 9
1 Construction 4323078 Construction 11,516,073 Trade 33,424,696 Construction 64,271,312
2 Trade 3422306 Trade 8,836,401 Construction 25297451 Trade 56,428,246
Cr:delml, Manf. of machine, Nllan:. ,Of lmachme, Manf. of machine,
g fenraisas 2791269 electrical machinery 6756295 ° o o 17919951 electrical machinery ~ 45442,285
and geothermal machinery and
o and apparatus and apparatus
mining apparatus
Manf. of machine
' Real Petrol Petrol
4 electrical machinery 2496372 o) estate and 6340668 | oo U™ 17110219 © croleum 34,729,323
business service refinery refinery
and apparatus
Crude oil, Crude oil,
Petll'oleum 2978258 Hotel and 5,579,021 natural gas 16976325 natural gas 31454763
refinery Restaurant and geothermal and geothermal
mining mining

Although we know the construction sector would likely create greater output in the

economy, there is still no information on which types of infrastructure projects will

cause higher magnitude change in overall output, income generation, or even

employment creation. Since each project will use different materials, equipment and

also labor, the correlated sectors in the economy will be differ, as well the resulting

output.

This means that projects will create demand in varying sectors, such as

manufacturing, trade and services. Therefore, with respect to the construction sector, it

is necessary for any analysis to capture the sectoral interdependence of both supply and

demand patterns (Bon : 1988). In order to capture the economic sector used in each

projects, this study will utilize the construction activity into its cost elements and then
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associated with the 10 analysis to obtain the economic impact resulted after induced by

the construction projects.

2. Theoretical and Empirical Reviews

2.1. Basic Input-Output (10) Analysis

Generally, input-output analysis divides the economic system into a number of

sectors, and considers the flows of commodities and services in and out of each sector.

The basic concepts of 1O analysis are detailed in Miller and Blair (2009) and Nazara

(2005); therefore, the primary equations of this study are only restated briefly. The main

requirement for the IO analysis is the transactions table, in which inter-industry

transactions (i.e. flows of goods and services between industries) are included, along

with final demand transactions.

As an economic tool for the prediction of economic phenomena, certain assumptions

and limitations are attached to the IO analysis. According to Hubacek et al.(2002),

there are two basic assumptions of 1O analysis. First, due to the fixed-proportion

Leontief-typed production functions, it assumes that input functions are linear and the

marginal input coefficient equals the average. Second, the basic I-O relationship is not

responsive to changes in price; they are represented by fixed coefficients given a certain

period of time (and therefore only capture economic phenomena in a particular point of



time).Also, because of this static form, the flow of capital goods is be addressed in the
10 analysis (Bon: 1988). This limitation also reflects in this study. The constructions
projects examine in here are multiyear contract, whilst the I-O Table used is in 2005. No
breakdown of payment completion on construction activities only in year of 2005 or an
adjustment to the [-O Table following the year of the construction completion. This
study assumes whole multi years (2 — 5 years) contracts in a single year with the
purpose to depict overall immediate impact on the economic sectors after induced by
construction projects using the I-O Table structure in 2005.

2.2. Interrelation in the Construction Sector

In terms of the actual process, the construction sector is not a standalone
sector, as it needs other sectors for production input. There exists a cyclic
process (Wibowo, Agung: 2009 whereby money flows from users and passes
through the provider (Figurel in appendix1).

The figure shows that the provider (contractor) will purchase inputs from
material suppliers, rent equipment from plant suppliers, and pay labor
wages (on-site labor) to finish the work. The funds received from the provider
can be used by the material supplier, plant supplier, and labor to purchase

goods or services from other industries. These industries, in turn, will



generate products used by the industry as an input factor to produce their
final product and also paid or absorb employment (off-site labor) as final
demand increase.

Referring from the cyclic process, ones could utilize all sectors that correlated with
final demand for government infrastructure projects and traced it by use of the I-O
Table, to examine economic phenomena resulting from the induced effect.

2.3. Selected Empirical Reviews

The construction sector is always interrelated with other sectors as part of the
production process, so that the effects on the economy will also be different. Many
studies have tried to elaborate the different impacts of infrastructure projects. One study
that examines the impact of alternative investment on the infrastructure sector related to
transportation, such as roads, railways, water, and air transport was conducted by Wang
and Charles in 2010. Using the I-O Table 2004-2005 for Australia, they found out that
the rail and water transport sectors resulted in a significant change in sectoral prices in
the resource and energy sectors throughout the economy.

The interrelation or degree of reliance, in the construction sector can be seen from
the input side by transactions among economic sectors, or by final demand. Based on

these facts, in 2006, Chiang et.al. observed the repercussions of consumption and input



in the construction sector by assessing their degree of reliance. Observed using data

from Japan [-O Table in 2000, their results showed that in a capital-intensive economy,

the construction and real estate sectors did not rely heavily on intermediate demand, as

compared to other sectors.

Moreover, the interdependencies in the construction sector over time can also

produce a shift in supply and demand, as shown by Bon in 1988. Using the six US I-O

Tables compiled since World War II, he compared the construction sector and other

sectors in the national economy, which resulted in the complex interdependencies

between the construction sector and its main suppliers and clients: manufacturing,

services, trade, and transportation sectors in the US.

Utilization of the construction sector is based on the set of inputs, for example,

materials, labour, plant, and equipment deployment needed to accomplish the work.

Ganesan (1979) observed this phenomenon to understand employment creation and

material requirements in Sri Lanka using the data on 88 construction projects obtained

from surveys of the building materials and construction industries in Sri Lanka between

1974 and 1975. He showed that differences in employment absorption could arise from

the choice of materials in design, including whether such inputs are locally produced or

imported, and the choice of construction techniques.



Similarly, the study on employment generation in the construction sector was

conducted by Ball in 1981. He broke down the construction process into cost

distribution elements, (i.e. labour, material, overhead, and profit) and described the total

employment required in the on-site labour (at the construction site) and off-site labour

(linked to manufacturing, selling, and transporting materials, equipment, and supplies).

In result, he mentioned that the on-site occupational requirements, as well as materials,

equipment, and supplies, vary significantly by the type of construction activity.

Furthermore, the greater the degree of material prefabrication correlated to a greater

number of required off-site hours.

These previous studies which are summarized in Appendix3 will be used as the

main references to differentiate the characteristics of the three kinds of construction

projects conducted by the government funding program.

3. Data and Methodology

3.1. The Data

This study primarily used data from two institutions; information regarding

construction activities was obtained from the Ministry of Public Works in Indonesia

about three infrastructure projects, which are : Jatigede dam project, Suramadu bridge

project, and Cimahi II modest rental apartment project. Whilst secondary data consists



of Indonesia I-O Table 2005 and Klasifikasi Baku Lapangan Usaha Indonesia (KBLI)

2005 as sector classification reference are obtained from Central Bureau of Statistics

Indonesia. In the employment impact analysis, the I-O Table will be aggregated to 9

sectors following the data available on the employment in Indonesia.

3.2. The Methodology

In this study, two steps are used in the methodology. First, cost elements in the

construction projects are analysed by the Project Utilization Method. Using this method,

costs are broken down for each project. Second, the 10 model is used to derive the

induced effect resulting from changes in final demand (i.e. government infrastructure

projects) to assess the output generated by each project.

3.2.1. Project Utilization Process

Suppose that in the beginning of a project, the government-sector as a user

formulates Engineer Estimates (EE), which list all of the necessary cost elements to

produce one type of construction project. Each cost element will be comprised of a

coefficient quantity, as well as unit measurement and total unit price for each item. (see

Appendix4). The unit prices in the EE will be used in this research as a contracted price

for both parties (government and the contractor).

Using the example of EE in the appendix4, let Qu become the quantity coefticient



of cost elements used, which is determined in EE and Pc as the price for those cost

elements, the basic equation of total unit prices can be obtained for each working item

corresponding with EE as :
Un = Qu.Pc (1)

Afterwards, let Oc become the quantity needed in implementation, and Un in

equation 1 as the total unit price of each cost element, then a determination can be made

about resources used in each unit element for the production of single construction work.

This is represented as:

R =0Qc. Un (2)

Further, in the other production processes of construction, the same element or

resources are used. This means that there will be overlap in the resources used in some

production processes, so the same resources must be analysed as one group. So, R will

consists of R;, R, Rj;,...Rk in various production processes. Summarizing group Rk

will result in the total monetary value of the group, notated as Vk, with equation :

Vk= X Rk (3)

Because naming conventions of resources used in construction are not the same as

the 1-O Table sectors, adjustments must be made using classifications to match these

two areas. The KBLI 2005 assists in classifying the construction resources used in the

attachment to the I-O Table. The process is given in Figure2 Appendix2.
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The matching-principle in the [-O Table will provide information on which
economic sectors are utilized in each construction project denote as Li with the
properties of all economic sectors in the [-O Table that are not correlated with this

project is set to 0. In matrix form, the equation will be:

M= |r; 4)

The composition in this vector matrix is primarily consist of the type of material and
equipment cost elements related in the construction project. Whilst for the economic
sector that directly corresponds to the labor used in that project, which named Salary
and Wages sector, could also lead to the change in output through the consumption

change by the use of wages paid to the labor.

The labor that related to construction activity can be divided into two part. First,
total labor at the construction site (on-site labor), second, total employment linked to
manufacturing, selling, and transporting materials, equipment, and supplies (off-site
labour). (Ball:1981). Correspond with that fact, we can note the on-site labor wages
paid by X Wi. From that wages paid, we could determine the household consumption
change vector matrix (AC) using the ratio of consumption composition from the I-O
Table. Whilst for the oft-site labor impact on the economy can be determined using the
income and/or employment multiplier derived from the I-O Table. The on-site

procedures are depict in notation as :
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HH| =HH /XZHHi where: HH’= vector matrix of ratio of consumption composition
i i
HH = household consumption in sector i
¥ HHi = total household consumption in the final demand
AC = |HH|.ZWi ...(5) where:  AC = vector matrix of the change in consumption
i i

due to the construction project

> Wi = total wages paid from the construction project

3.2.2. Input-Output Model

To determine the effect of final demand change to total output, the open model of

IO is used as : X=-AY . (6)
where: X = Total Output in the economy
(I-A)' =Leontief Inverse
Y = Final Demand

Output created in the economy can be obtained by using Equation6, treating
government spending as change in the final demand. Suppose that in the final demand
change from government infrastructure projects, ¥ could be substituted with vector
matrix Li and AC (Equation4 and 5) to obtain total induced output as :

AFd{Ll}and [ACJ :> X = (I —A)'l.LLi } (7a)

X" =(1-Ayt [ACJ (7b)

Furthermore, additional income for the community, due to a change in final
demand, could be caused by contrasting the proportion of the production sector to the
salary and wages paid. In line with these output changes, additional production will also

generate the proportion of employment creation. To capture these phenomena, income
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and/or employment multipliers can be used, derived from the I-O Table.

In general, using m(h); as the simple household income multiplier for sector j,results

in:

m(h); =n2an+,,,-z,-j e (8)

i=1

Using this income multiplier and incorporated with the total output change from the

induced effect (Equation7) will result the income and/or employment creation from the

induced effect in correspond with the oft-site labor requirement as :

m’ = X". m(h);

- (9)

Overall, the framework of methodology to assess the output, income and/or

employment generation after the presence of induced effect can be figured as follow :
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4. Result and Analysis

4.1. Typical Characteristic of Each Project

The utilization process conducted in this study will depict the tendencies of each

project in term of the resources used in its implementation. As illustrate in Table2 which

Table2. Vector matrix of Li

10 Jaligsds | Swamedu | Cimahill
M | seaq Seckrs Rams D | e | Acatmen |
HEE 87.762 - -
2 | 26 |Cther niring and quanying 14053589 5057442 10,161
3 | 36 |memifaciure of tevile, wesring sypanesl and lesther 72352 - -
4 | 37 |itemuschire of bamis, wood snd refien produds 17,242 546,759
5 | 35 [itemtsowrs of prper pape prodets and cfioed 23205 - -
6 | 40 |iemfactre of chemicals 3553908 30243 82,324
T | 41 |petmoisum refinery o4, 779172 2161503 -
8 | 42 [rtsmateonrs of isher snd plasiic wares 95,126 250 486 80,205
8 | 43 |Manufacture of non metallic mimsral products 4411830 840995 | 1,016,374
10 | 44 [idemufschors of coment 12901180] 8747780 -
11 | 47 [marwfacture of fabricatsd metal products 19774046 | 0886830 317548
12 | 48 |hdswfachure of machine, electrical machinery andappd 4,940,050 1468514 25,050
13 | 48 [rsmdeonrs of ot spisrent snd e rspsr 550 267 235,316 -
4 | 50 [idambschre of cther products notebseshere cmsiied]  1,174883| 1313857 -
16 | §1 |Beckily, ges snd water supply aoxsee]| 1121803 14,884
16| s2 |constucion 7am560| Bwssds| 4dssio
7| 53 [mate adnoz| 1224500 14,238
18 | 60 |Commumicsion 200,955 - -
19 | 61 |Finencis intenmediaries 02902 - -
20 | 62 |Resl estabe and business sevice 2483168 | 6861803 10,672
21 | 63 [cenersl govemment and defanse 21955 - :
2 64 |Socsl and comnmnily services 135,100
23 | 65 |Cther services 20041 -
2 | 85 |unspediied seots- 73553 | 42450 -
Told 178,660,387 | 172,890.267| 2200206

depicts the vector matrix of Li, the largest sector supporting this construction is the

Petroleum Refinery sector in the amount of US$ 94,779,172. This was caused by the

massive use of heavy vehicles in the implementation of the project, which necessitated
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substantial use of gasoline from the Petroleum Refinery sector.

Whilst in the Suramadu bridge project, the manufacture of fabricated metal

products was the largest supporting sector, totalling US$ 80,866,630, as bridge

construction consumes more steel fabrication in its implementation. Moreover, the

implementation of Cimahi II apartment project was largely supported by the

manufacture of non-metallic mineral products, totalling US$ 1,015,374. This project is

associated with the use of precast structures (i.e. precast columns and blocks), which are

provided by Manufacture of structural cement and lime plaster products, classified as

the Manufacture of non-metallic mineral products in I-O Table 2005.

These utilization of economic sectors as the primary need in the accomplishment of

that construction can be seen as the characteristic of each project. The dam type project

will utilize more gasoline, the bridge type project will consume more steel structures,

and the building type project will employ more precast fabrication structures.

4.2. Total Output Gained From The Induced Effect

The total induced outputs from construction project are resulted from two channels,

which are from the evaluation of the vector matrix Li, and vector matrix AC. Table3 will

illustrate the top 10 highest sectors in the economy after the induced effect due to the

utilization of capital goods (material and equipment) projects. On the other hand, Table4
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will depict the economic impact caused by the change in household consumption from

on-site labor paid.

In the Jatigede Dam project, as seen in Table3, the Petroleum refinery sector will be

most affected by the induced effect, in the amount of US$ 105,016,000; which

represents 33.7% of the output gain. Whilst for Suramadu bridge project, Manufacture

of fabricated metal products is the most affected sector, in the amount of

US$ 86,638,000, or 24.3% of all resulting output. Meanwhile, in the Cimahi II

apartment project, Manufacture of non-metallic mineral products yields the highest

return, US$ 1,061,000 or 22.7% of all output resulted.

Moreover, the total output change due to the household consumption in Table4, the

affected sectors are the same in all project. The highest sector affected is Trade sector

comprise for US$ 5,252,536; US$ 3,189,697 and US$ 1,263 for Jatigede dam project,

Suramadu bridge project and Cimahi II apartment project respectively.

In order to identify which kind of infrastructure project that will generate more

output alleviation in the economy, identification of the total output ratio from each

project, before and after the induced effect is necessary. From Table5, it can be

concluded that the Cimahi II apartment project (or typical building construction of this

type) has the highest output ratio of the three construction types.
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Table3. Top 10 List of Total Output Gained After The Induced Eftfect due to utilization of capital

goods & services
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With a final demand change of US$ 2,200,296 it results in total output of

USS$ 4,669,503, or a ratio of 2.102 from final demand change. This output is higher than

the Suramadu bridge project, which has a ratio of 2.066 for total output, and 0.379

higher than the ratio of the Jatigede Dam Project.

Meanwhile, the ratio of output created due to the consumption change from the use

of wages by on-site labor in construction project are the same in each project for 1.936
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to final demand change. These results only differ in its value with the Jatigede dam

project provide more output for US$ 57,256,603.

Tables. Comparison of the Total Output Created Through The Induced Effect

Infrastructure Projects from Government Sector

Description Jatigede Suramadu Cimahi Il
DAM Bridge Apartment

Change in final demand from

h S 178,660,387 172,559,257 2,200,296
goods and services utilization
Change in final demand from 29,577,514 17,961,478 7,113
household consumption
Output after the induced effect from 311,470,356 356,580,629 4,669,503
goods and services utilization
Output after the mduged effect from 57,256,603 34,770,104 13,770
household consumption
Ratio of output created from goods
and services utilization to AFd 1.743 2.066 2.122
Ratio of output created from HH 1.936 1.936 1.936

consumption to AFd

The larger output creation in this building type construction is likely due to a higher
utilization of the manufacturing sectors, in this case, Manufacture of non-metallic
mineral products. The manufacturing sector, in many studies, is seen to promote overall
productivity growth (Dasgupta and Singh: 2006, Atesoglu: 1993, Felipe: 1998). In light
of this, the increased use of inputs from the manufacturing sector in construction
activity would likely encourage more output in the economy.

4.3. Total Income Generated After The Induced Effect

The mechanism of income creation in the 1O relationship identifies household

income as the wages or salary of an off-site employee, which is, in fact, a proportion of

each sector’s output. The induced effect from the utilization of goods and services in
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construction sector will increase output in sector i, some portion of which will pay

wages or salaries. The simple household multiplier can be determined for each

economic sector. These are then multiplied with output gained from the induced effect.

Referring to the Table6, related to the Jatigede Dam project, the Petroleum Refinery

sector shows the highest proportion of income created, at US$ 21,887,957; 33.7 % from

all the income gained. For the Suramadu bridge project, the Manufacture of fabricated

metal products sector also receives the most benefit in income creation, at

USS 18,057,464, 24.3% of all income generated. Whilst, in the Cimahi II apartment

project, Manufacture of non-metallic mineral products is the highest yielding sector,

reaching USS$ 221,127 or 22.7% of all income.

Table6. Top 10 List of Total Income Created After The Induced Effect
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To determine which type of construction projects that will generate more income

than others; a calculation must be made concerning the ratio of change in final demand

due to utilization of goods and services to subsequent income. In result, as seen on

Table7, the highest income ratio after the induced effect is achieved by the Cimahi II
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apartment project. Comprising a final demand change of US$ 2,200,296 to a created

income of US$ 973,242, this project increases 0.44 incomes in the society. The ratio of

the other two projects accounted for 0.43 in the Suramadu bridge project and 0.36 in the

Jatigede dam project.

Table7. Comparison of the Total Income Created After The Induced Effect

Infrastructure Projects from Government Sector

Description Jatigede Suramadu Cimahi Il
DAM Bridge Apartment
Change in final demand from 178,660,387 172,559,257 2,200,296
goods and services utilization
Income created after the 64,918,268 74,320,385 973,242
induced effect
Ratio of income created after induced 0.36 0.43 0.44

effect to AFd

From this result, the higher degree of utilization on manufacture sectors seems to be

the reason why the Cimahi II apartment project is expected to generate more income.

With the presence of manufacture process, there will be higher value added created and

eventually could alleviate the income in the society.

4.4, Total Employment Created After The Induced Effect

As final demand in the construction sector increases due to government programs,

there exists a proportional connection between outputs produced and the amount of

employment used in each sector (i.e. off-site labor). In contrast to previous income

calculations, however, in this case, physical measurement is used in the unit analysis.

Before the employment multiplier is calculated, the I-O Table 2005 should be

19



aggregated to 9 sectors, adjusted to the employment data available for Indonesia.

The result in Table8 depicts that the Processing industry sector is the highest

employment creator due to the induced effect. Off-site employment absorption in the

Processing industry varies between the three projects. This sector shows total

employment generation of 84.6%, 80.8%, and 81.9% for the Jatigede Dam project,

Suramadu bridge project, and Cimahi II apartment project, respectively.

TableS. Employment Creation After The Induced Effect
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As for the ratio of change in final demand to employment absorption, given in Table9,

the increase in employment creation can be seen most clearly in the Cimahi II apartment

project. With a change in final demand of US$ 2,200,296, this project will generate

179,745 employees or 0.08 in its ratio. This is higher than the two other projects, which

account for 0.07 for the Suramadu bridge project, and 0.06 for the Jatigede Dam project.

Table9. Comparison of 7Total Employment Created After The Induced
Effect
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Infrastructure Projects from Government Sector

Description Jatigede Suramadu Cimahi Il
DAM Bridge Apartment

Change in final demand from

. I 178,660,387 172,559,257 2,200,296
goods and services utilization
Off-_sne employment generated after 10,957,444 12,882,560 179745
the induced effect
Ratio of employment created after 0.06 0.07 0.08

induced effect to AFd

One explanation of the higher ratio for the Cimahi II apartment project, or

building-type projects in general, is that this kind of project utilizes more manufacture

sector resources in its realization. As stated by Ball (1981), generally, the greater the

degree of prefabricated materials used, or the more inclusion of built-in equipment

(i.e. precast fabrication in the Cimahi II apartment project), the more costs and

manufacturing hours will increase. The increased demand in output would likely

promote additional employment in the Manufacturing sector.

In summary, as illustrate in appendix5, the Cimahi II apartment project, as

representative of all similar building projects, is performing well in overall economic

indicator. For the output ratio, it creates 2.122 higher than the other two projects.

Further, this project also induces more on income and employment absorption with a

ratio of 0.44 in income generation and 0.08 in employment creation. This overall

performance seemingly indicates that the more construction sector utilize manufacture

sectors, the economic alleviation would likely also higher.

5. Conclusions And Policy Implications
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5.1. Conclusions

The construction sector in the economy is seen as the root of national productivity.

Indonesia, as do many other developing countries, considers this area the best way to

stimulate economic output. Using three examples of government infrastructure projects,

the varying impact of such project implementation can be examined.

According to the results of this analysis, the provision of building-type

infrastructure project will benefit more for the economy since it has better performance

on output, income and employment generation. This fact can also be referred as the

construction project which has strong dependency in the products with higher value

added coming from manufacture process would likely to enhance the economy as a

whole. This phenomenon shows that this type of project should be considered the best

option to maximize all possible economic impact created through one project.

5.2. Policy Implication

Without ignoring the necessity of other construction project, the accentuation of

this kind infrastructure project will help the policy maker to gain more economic

development, since this project work in the same path with the development of industry

or manufacture sector.

One policy suggested in regard with the necessity of strong interdependency
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between manufacture sector and construction sector is to give some incentives for the

contractor to use more local contents of manufacture products in the construction

activity. This policy will help the conservation of certain industry in that region and

eventually create better development in the economy.
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Appendix1 :
Figure 1.Cyclical Flow In Construction Sector
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Appendix2 :
Figure2. The Matching Principle in I-O Table
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Appendix3.

Summary of previous studies

No. Author Title Methodology Result
1 |Jian Wang and 10 Based Impact Using IO simulation 1. The rail and water transport sectors

Michael B. Charles (2010) [ 4nalysis: A Method for  |with different type of resulted in a significant change in sectoral
Estimating the Economic |transport investment prices in the resource and energy sectors
Impacts by Different with two measurement : throughout the economy
Transport Infrastructure |- Price impact 2. The agricultural sectors were among the
Investments in Australia |- Economy wide impact sectors that would experience significant

changes in sectoral prices in the event of a
change in the road and air transport input
prices
2 |Bon, Ranko (1988) Direct and Indirect - Comparative analysis of |- Exist complex interdependence between
Resource Utilisation by |six US input-output tables the construction sector and its main
the Construction compiled since World War [suppliers and clients; manufacturing,
Sector, The case of the |11 services, and trade and transportation
USA since World War II |- Classified in two groups: [sectors
(1) indicators taken directly |- The secular decline of the manufacturing
from direct-input or direct- [sector and the growth of services in the
output and total-input or US strongly affects the construction sector,
total-output coefficient which purchases a large proportion of its
matrices, and (2) ratios input from manfacturing and sells a large
formed from the raw data. |proportion of its intermediate output to
services.
3 |Chiang,Yat-Hung ; Examining repercussions |Incorporating the DEA Using I-O tables of Japan for the year of

Eddie W.-L. Cheng, of consumptions and method into I-O table to : 2000 they found :

Bo-Sin Tang (2006) inputs placed on the examine the relative degree of|- the construction and the real estate
construction sector by reliance of the construction sectors did not rely much of its business on
use of I-O tables and sector in terms of demands so |intermediate demands as compared to other
DFEA that it is able to disclose the [sectors

consumption pattern for - the construction sector has a more
construction; and examine the [substantial role in providing products
relative degree of reliance of [for final demands than intermediate demands
the construction sector on - construction products were produced
other sectors in terms of efficiently by the use of inputs from various
inputs so that it is able to sectors (i.e. capital intensive economy)
reveal the production factors
for the construction sector
4 |Ganesan, S (1979) Growth of Housing and |Using the data obtained from |The differences in employment absorption
Construction Sectors: the surveys of the building could arise from the choice of materials in
Key to Employment materials and construction design, materials that are locally produced or
Creation industries in Sri Lanka during [imported and the choice of techniques used in
1974-1975 from 88 the construction
construction projects. With
this data, he compiled 23
different inputs absorbed by
20 different construction sub-
sectors to create the IO Table
that he used to derive the
principal construction
indicators in Sri Lanka
5 |Ball, Robert (1981) Employment Created by |The construction process is 1. The onsite occupational requirements and

Construction
Expenditures

broken down to the cost
distribution elements such as
labour costs, material costs,
overhead and profit and
correspond it to the IO Table.

also the materials, equipment, and supplies are
varying significantly by the type of
construction activity

2. The offsite labour requirements, the greater
the degree of prefabrication of materials used
lead to the greater number of offsite hours
required
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Appendix4 : Example of Engineer’s Estimate (EE) in Suramadu bridge project

BOQ Item No. 6.32b | Unit | m2 Qty [ 18,000.00 [Tot. Unit Price (Rp) 126,700.86
Construction Work Asphalt concrete WC for surface 8cm Local Currency % 100.00
Unit Rate Foreign 126,700.86 [Local Foreign Currency % -
No. Description of Cost Element Quantity Unit Price / Unit - Total Price -
Local Foreign Local Foreign
A. _[DIRECT COST
1|Labour Cost
Labour 0.0120 | day 61,589.55 739.07 -
2|Material Cost
Bitumen 0.01010 Itr 3,048,100.00 30,785.81 -
Other Material Cost 39.68000 Is 1,613.70 64,031.62 -
3|Machinery cost
Air compressor 0.00060 [ shift 1,667,490.00 1,000.49 -
Asphalt Mixing Plant 0.00080 [ shift 9,449,110.00 7,559.29 -
Asphalt paver 0.00080 [ shift 3,406,700.00 2,725.36 -
Roller 0.00160 [ shift 3,048,100.00 4,876.96 -
Dump truck 0.00080 [ shift 3,137,750.00 2,510.20 -
Generator 0.00080 [ shift 1,192,250.00 953.80 -
Small tools & devices - - -
B. |Sub Total 115,182.60 -
Overhead 11,518.26 -
Unit Cost 126,700.86 -
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Appendix5 : Comparison of Overall Project Performance

Descrinti Jatigede D S du Brid Cimahi Il
SCription atigede AM uramadu briage Apartment
hange in T
Change in fina dermand fom 178,660,387 172,559,257 2,200,2%
goods and services utilization
Change in ind dermend from 29,577,514 17,961,478 7,113

household consumption

The output secor that has gained Petrdeumrefinery = Manf. offabricated =~ Mant. of non metalic

. (41) metal produds (47)  mineral products (43)
rostafer e induced efect 105,015,892 86,637,627 1,060,941
Outputafer theinduced efect fom 311,470,356 356,580,629 4,669,503
goods and services utilization
Outputatfer the induced efect fom 57,256,603 34,770,104 13,770
household consumption
Ratio of outputcreated from goods
and services utlization to ? Fd L743 2.066 212
Ratio ofoylputcreated fromHH 1936 1936 19%
conaumption o ? Fd
Toel incore areated afer e 64,918,268 74,220,385 973,242
induced efiect
Mostsector that has advantage in -~ Petroleum Refinery - Manf. of fabricated ~ Manf. of non metalic
the income generation ater induced (41) metal produds (47)  mineral products (43)
efied 21,887,957 18,057,464 221,127
Ratio of income created after
induced effect b ? Fd 036 043 0.4
Total off-site enploymentgenerated

10,957,444.26 12,882,560.03 179,744.52

after the induced effect

Mostsector that has advantage in -~ Processing Industry = Processing Industry ~ Processing Industry

the employment creation after (3) (3) (3)

induced effect 9,273448 person  10414,881 person 147,261 employee
Ratio of employment created after

induced eflect b 2 Fd 006 0.07 0.08
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