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THE IMPACT OF MANUFACTURING
EFFICIENCY ON THE INDONESIAN WELFARE

Firmansyah* and Wahyu Widodo**

Abstract: Un-optimal level of manufacturing technical efficiency affects substantially to
ineffectiveness in supporting macroeconomic performance, especially the acceleration of
economic growth, employment and welfare. By employing a dynamic recursive computable
general equilibrium (CGE) model for the Indonesian economy, this study analyses the impact
of efficiency increase in manufacturing and the combination with transportation on
macroeconomic and industrial performance in 2025. The simulation results demonstrate that
efficiency increase in manufacturing lead macroeconomic performance up, welfare of all groups
of households increased, however the employment in all types of labour except for the operator
down. The study suggests that the government should always promote the increase of
manufacturing efficiency with simultaneously restrain the rate of price increases, and arrange
the policies that support the enhancement of the labour skills through formal education.
Keywords: Indonesia manufacturing industry; efficiency of industry, welfare impact.
computable general equilibrium

JEL Classification: L60, L16, 131, C68

INTRODUCTION

Manufacturing industry is one of the economic sectors that provide an important role
to Indonesian economic development. After experiencing a critical condition in 1998,
specifically due to the global economic and financial crisis, gradually, manufacturing
industry is back to be a leading sector in Indonesian economy. The manufacturing
contributes the GDP by 25.49% in 2014, the highest share than the other sectors. The
major dimensions that drive the manufacturing development after economic crisis
1998 lie on the diversification (Rodrick, 2006), in which the structural transformation
within manufacturing in Indonesia clearly shows the shift from light industries that
are labour-intensive to heavy industries that are capital or technology intensive (Hill
et al, 2008). Table 1 shows the stages of industrial development in Indonesia, since
1967 to recently.

*  Ph.D., Associate Professor, Department of Economics - Faculty of Economics and Business, Diponegoro
University, J1. Prof Sudharto SH, Tembalang, Semarang, Indonesia, E-mail: firmansyah@live.undip.ac.id

**  Ph.D., Lecturer, Department of Economics - Faculty of Economics and Business, Diponegoro University,
J1. Prof Sudharto SH, Tembalang, Semarang, Indonesia, E-mail: wahyuwid2002@live.undip.ac.id



Firmansyah and Wahyu Widodo

3690

"(¥102) ersauopuy jo drqnday jerre}didag
)G Jo AnStury {(G10g) ersauopuy jo orqnday Ansnpuy jo Ansturiq {(00g) ersauopuy jo orgqnday Ansnpuy jo Ansturjy woay pa[idwod (204105

(10) 3upjoo]

ureyn-snfeA 1eqord
pmord prdey

preminQ pue () Sunjoo] premur yoeoxrddy paseg [euordey pue 1osnyd) e 2497 uonnadwo)) reqoro G202 -010T
yoeorddy paseq [euorday pue 3N e
(10) Sunyoo (+)Ansnpuy Surmionnsay
preminQ pue (1) Sun[oo] premuy pue “UOTIEPI[OSUO)) “UOIRZI[LIIAIY o juawrdoread(] pue A10A009y 6002 — S00T
(10) Sunyoo Ansnpur Surmionissy
preminQ pue (1) Sun[oo] premuy pue “UOTIEPI[OSUO)) “UORZI[LIIAIY o K10A009Y pue SISLID) DIWOUODY 00T — 2661
S9LISNPUI UOT}LIUILIO 310dXT
paseq [ersnpur ASofouyde) YSIf] e
armyonys [ergsnpur Suruedodq e
(10) Burjoo] premmQ (+)(S1) uonmnsqng yroduwry o Sumurpa( 291 10 9661 — 9861
paseq [ersnpur ASofouyde) YSIE e
armjonys rergsnpur Suruadodq e
(11) Bunjoo] premuy (+yuonnmsqng jroduwy e Sumurpa( 291 10 G861 7861
(11) Bunjoo] premuy (D) uonmmsqng jrodury Surwoog 110 1861 —€L61
(11) Suryoo] premug (S1) uonmnsqng 310dwy uonezI[IqelS pue UoHeIIqeyay TL61—£961
UOLIDIUILIOIINAVIN A8a1p135 Juamdorana(y U0131pU0D) Juawdojpaacg
saw1jod fuauidojacaq [vLiISnpus o1svg  [uiigsnpuf fo poriad

GT0T-L961 eISaUOpU] UT UorjeZIferr}snpur jo sporrad ayg,

1 31qeL



The Impact of Manufacturing efficiency on the Indonesian Welfare 3691

Industrial development policy reforms, including trade implemented by the GOI
provide an important challenge for the improvement of welfare. The improvement of
resource allocation and the whole economy efficiency leads to enhance the people’s
welfare. Dhanani (2000) reported that the manufacturing industry efficiency and
productivity increased since the intensive industrial policy reforms implemented by
the GOIL. However, this improvement has not be enable to drive the competitiveness
of manufacturing industry to the optimal level. It is proved by level of capacity
utilization. The Ministry of Industry reports that the capacity utilization of
manufacturing industry, onaverage, is 65 percent during 2005-2014. It is lower than
prior to the period of financial crisis 1998, which reached 85 percent, on average. In
addition, the manufacturing contribution to the GDP also tends to be constant since
2004, at level 30-32 percent. According to the data, since early 1970 sun til recent
times, the distribution of manufacturing industry is concentrated in Java with total
share of value added, labour and number of firm around 75 to 80 percent. This regional
distribution of manufacturing industry has a crucial consequence on the resources’
distribution, especially transportation. With unequal distribution of value added a
mongregions (provinces), the intra-regional welfare will also be unbalanced, so that
the distribution of manufacturing input and outputis very important ford is tribution
of welfare as a whole.

This study aims to analyse the efficiency and productivity change in manufacturing
industry toward the Indonesian macroeconomic performance and welfare in the
framework of general equilibrium model. From theoretical and practical perspective,
this study contributes on the mix analysis that integrates several simulation scenarios,
specifically the structural changes in manufacturing industry, in which the level of
efficiency and productivity is obtained from factual data or empirical estimation
technique. Moreover, this study provides a series of policy implications on
macroeconomic performance based on the industrial development.

This paper consists of five sections, following the introduction is literature review,
discussing of the impact of productivity on the economy. Consecutively, the rest of
the paper is organized as: research model, estimation and analysis, and conclusion.

1. Literature review

Based on Fulginiti and Perrin (2005), productivity growth is traditionally defined as
the difference between the growth rate of output produced and the level of input
used. The difference reflects the changes in technology that can produce an output
based on a fixed number of inputs. The productivity affects the welfare without prices
distortions through the changes in production possibility frontier, which show the
changes in technology. The increase of technology improves the consumer utility or
welfare in the equilibrium of the higher quantity of goods and lower prices.

The importance of efficiency for improving a wide economy performance has been
recognized since the first stage of neoclassical growth theory proposed by Solow (1956)
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and Swan (1956). The formulation of productive efficiency it self is pioneered by Farell
(1957), and it became very popular after a seminal work proposed by Meeusenandvan
Broeck (1977) and Aigner, Lovell and Schmidt (1977). The study of the efficiency level
in Indonesia is firstly conducted by Pittand Lee (1981) focusing on the weaving industry,
then, following by Hilland Kalirajan (1993). The most recently studies are, for example,
Battese et al. (2001), Takii and Ramsetter (2005), Vial (2006), and Suyanto et al. (2012)
Most of those studies focus on the analysis of technical efficiency change and productivity
growth and its determinant, which one of the aimsisto figure out the importance of
efficiency as the source of productivity growth. Meanwhile, the specific studies of the
effect of efficiency and productivity change upon macroeconomic performance are mostly
performed by the Indonesian Government Institutions, which is intended to support
the formulation of national development planning. The Ministry of National
Development Planning (Bappenas) is one of the government institutions that use the
simulation on the efficiency change to formulate the national development planning.

2. Data and methodology

The research model using the Indonesia social accounting matrices (SAM) 2008 and
the Indonesia Input-Output (I-O) 2008 as a database. Indonesia SAM 2008 has 23
production sectors, and in this research, it developed into 50 sectors (the classification
of industries and commodities can be seen in the Table 3, the estimation result). The
data base model of Indonesia RD-CGE shows in Figure 2. The tittle of column identifies
the domestic producers which were classified as industriesi, investors in industriesi,
ten households, aggregate buyers of export, other demand categories (i.e.government),
and the stock changes of domestic goods productions.

By using the data classification of I-O and SAM 2008 (BPS, 2010a; 2010b),
households were divided into 10 groups/types of households, which were
distinguished based on income and resources. Table 1 shows the classification of the
household. Labour is classified into 4 types, i.e. 1) Laborl (Agriculture); 2) Labor2
(Production, Transport - Equipment Operators, Manual and Unskilled labourers); 3)
Labor3 (Administration, Sales, Service); and 4) Labor4 (Leadership, Management,
Military, Professional and Technician).

The research model is are cursive dynamic computable general equilibrium (RD-
CGE) for the Indonesian economy. The basic model which is used as are ferenceis
ORANI for Australian economy, which is developed by Centre of Policy Studies (CoPS)
and CGE models of Indonesian economy, suchas WAYANG (Erwidodo, Stringer, and
Wittwer, 1999), INDORANI (Abimanyu, 2000), INDOF (Oktaviani and Drynan, 2000),
AGRINDO Haryono (2008) and PERTANINDO-F(Firmansyah, 2013).

RD-CGE model for this researchis the PERTANINDO-F (Firmansyah, 2013), with
modification. PERTANINDO-F is a single period recursive model, with dynamic
element in the model is represented by capital accumulation and employment growth
from year to year. In this study, the policy scenarios are simulated up to 2020. The
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system of equations that forms the basis of the model are demand for labour, demand
for primary factors, demand for intermediate inputs, demand for composite primary
factors and intermediate inputs, commodity composites of industry outputs, demand
for investment goods, demand for margins, household demands, export and other
final demands, purchaser’s prices, market clearing conditions, indirect taxes, GDP
from the income and expenditure sides, trade balance and other aggregates, rates of
return and indexing and other equations, investment-capital accumulation, and real
wage adjustment mechanism.

Table 1
Household classification
No Household classification Code
Agriculture
1 Employees RHH1
2 Operator, Land Owner 0.000 - 0.500 Ha RHH2
3 Operator, Land Owner 0.501 - 1.000 Ha RHH3
4 Operator, Land Owner >1.000 Ha RHH4
Non-Agriculture
Rural

5 Lower Level; Non Agriculture Self Employed, Clerical, Retail Sales, RHH5

Personal Services, and Transport & Manual Workers
6 Non Labor Force and Unclassified Household RHH1
7 Higher Level; Non Agriculture Self Employed, Clerical & Sales, RHH1

Services, Managers, Supervisors, Technicians, Teachers, and Non Civilians

Urban

8 Lower Level; Non Agriculture Self Employed, Clerical, Retail Sales, UHH1

Personal Services, and Transport & Manual Workers
9 Non Labor Force and Unclassified Household UHH2
10 Higher Level; Non Agriculture Self Employed, Clerical & Sales, Services, UHH3

Managers, Supervisors, Technicians, Teachers, and Non Civilians

RD-CGE model assumes that all producers operate in a perfect competitive market,
which generate profit, both in input and output markets. All economic agents are
price-takers. The equations of demand and supply for the private sector derived from
the optimization problem solution (cost minimization cost and utility maximization,
etc.) are assumed to underlie the behaviour of agents in the conventional neo-classical
microeconomics. The model is solved using the equations of non-linear with the
percentage changes of the variables(Wittwer, 1999).

3. ESTIMATION AND ANALYSIS

3.1. Scenario of simulation and the time frame of the impact

RD-CGE model can producesoutput in yearly predictions, so the policy shocks can be
simulated until several years ahead. The simulation results of the shocks in this study
are estimated until 2025.
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The policy scenarios that are used to simulate the economic impact is the increase
of the efficiency of the manufacturing industries (code 29-38). Moreover, it also be
seen how the support of the transportationindustries (code 45-47) on the economy.
So, it is known how the efficiency of the manufacturing industries is supported by the
efficiency of the transportation industries.

The scenarios are:
1. Increase of the efficiency by 10 percent for all manufacturing industries (SIM1).
2. Increase of the efficiencyby 30 percent for all manufacturing industries (SIM2).

3. The combination of the 10 percent increaseof the efficiency of the
manufacturing industriesand 20 percent increase of the efficiency of the
transportionindustries (SIM3).

4. The combination of the 30 percent increaseof the efficiency of the
manufacturing industriesand 20 percent increase of the efficiency of the
transportionindustries (SIM4).

3.2. Simulation results and interpretation

3.2.1. Macroeconomic impact

Ingeneral, the increase of the efficiency in the manufacturing and transportation
industries improve welfare. The higher the level of efficiency of the manufacturing
sector (SIM1 to SIM2), the higher the return to the economy. The 10 increase of the
efficiency in the manufacturing industries (SIM1) leads 2.66 percent increase in real
GDP in 2025. The 30 percent increase of the efficiency of the manufacturing industries
(SIM2) boosts GDP by 7.98 percent. The combination of efficiency increases in the
manufacturing and transportation industries (SIM3 and SIM 4) drive higher the
economic growth.

Table 2
Macroeconomic Impact of the Increase of the Efficiency of Manufacturing and
Transportation industries (in percentage changes)

Description SIM1 SIM?2 SIM3 SIM4
%(Balance of trade)/GDP (change) 0.23 0.68 0.38 0.84
Aggregate employment: wage bill weights 0 0 0 0
Real devaluation -2.76 -8.29 -2.52 -8.05
Consumer price index 3.36 10.08 3.09 9.81
Average real wage 2.88 8.63 3.92 9.67
Real GDP from expenditure side 2.66 7.98 4.02 9.34
Import volume index, duty-paid weights 3.42 10.26 3.97 10.81
Aggregate capital stock, rental weights 0 0 0 0
Aggregate real investment expenditure -0.03 -0.09 0.18 0.12
Real household consumption 3.14 9.42 4.63 10.91
Export volume index 4.68 14.03 6.27 15.62

Aggregate real government demands 0 0 0 0
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The aggregate real wages and household consumption also increase when the
efficiency of the manufacturing industries increase, and when it combine by the
increase of the efficiency of the transportation industries. It is seen that the increase
of manufacturing efficiency alone (SIM1 and SIM2) lead in an increase in prices
higher than with the combination of the increaseof manufacturing and transportation
efficiency (SIM 3 and SIM4). The increase of economic activities due to the increase
of the efficiency of manufacturing industries, with the aggregate employment
is assumed to be constant, encourage an increase in real wages. The price increase
is due to an increase in wages and the increase of aggregate demand including
exports.

These economic activities generate the positive changes in all macroeconomic
indicators until 2015, beside the negative of currency devaluation (revaluation) and
the aggregate investment in SIM1 and SIM2 simulations (Table 2). The negative
devaluation of currency was reasonable because the more efficient of manufacturing
and transportation industries, strengthening the domestic economy, then
strengthenthe rupiahs compared to US dollar. Investment spending is estimated to
be negative due to the increase of efficiency in manufacturing industries, require
more capital, and then increase the capital lease. This matter can be confirmed while
the prices of capital by industries, which are increased in general. The increase of
the efficiency of the transportation industriesto help to suppress a decrease in the
investment.

The increase of economic activities is also reflected in the increase in international
trade, and percentage of balance of payment (BOP) of GDP. The combination of the
efficiency increase in the manufacturing and transportation industries lead to improve
further the growth of international trade volume.

3.2.2. Industry, employment, and household impact

The impact of efficiency increase in the manufacturing and transportation which were
carried out by each scenario simulations (SIM1, SIM2, SIM3, and SIM4), to each
industries can be seen in Table 3. The increase of efficiency in the manufacturing
industry, SIM1 and SIM2, leads to higher output of each industry, and lower the
employment and investment in mostly manufacturing industries. Meanwhile, the
impact on the domestic price, specifically for manufacturing industries, shows a various
results. Its impact depends on the characteristic of each industry, such as technology.
In addition, as expected, increasing productive efficiency level drives the level of
industry output because with higher efficiency, firm requires lower input for
production process. Higher productive efficiency indicates a better technology used
in production process, it is proved by the adjustment of the employment level in almost
manufacturing industries. Different with the SIM1 and SIM2, SIM3 and SIM4 show
the greater impact on all main indicators, showing that with the increase of efficiency
in transportation industry, it allows providing a better condition.
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The simulation results of SIM1, SIM2, SIM3 and SIM 4 indicate that the direction
of employment changes, on average, is similar for all manufacturing industries except
for production, transport equipment operators, manual and unskilled labours
(Labor2). The increase of efficiency in the manufacturing industries leads to increase
the income levels in most of these industries. By assuming that the aggregate
employment is constant, then labours by other occupation types shift to
the production, transport equipment operators, manual and unskilled labours
(Labor2).

Finally, Table 4 shows the impact of the increase of efficiency in manufacturing
and transportation industries on household consumption. Household consumption is
projected to increase in all household types. The Increase of consumption signifies
that the level of welfare is projected to increase is on all of Households. This increase
is associated with an increase in wages and prices as a result of increasingly efficient
manufacturing and transportation industries.

CONCLUSIONS

In general, the efficiency increase in the manufacturing industries, as well as supported
by the efficiency increase in the transportation industries, improve the economy and
welfare. Macroeconomic indicators, industries, and household show the positive
movement.

The increase in manufacturing industries efficiency lead to increase GDP, real
consumption, wage levels, and stimulate exports and imports in 2025. The aggregate
prices is projected to increase as the efficiency increase. This is due to the increase
in real wages and an increase in export demand. The combination of the
efficiency increase in manufacturing and transportation industries lead to the real
GDP to grow higher, and the combination can restrain the rate of the aggregate
price increase.

The increase in the level of efficiency in the manufacturing industry that positively
affects on welfare should be driven and facilitated continuously by the government of
Indonesia through industrial policies. However, due to the rise of aggregate prices
which accompanies the efficiency increase, it also requires policies that can suppress
the impact, such as a policy that ensures the smoothness and continuity of the inputs
or final goods distribution - in accordance with the effects of efficiency increase in the
transportation industry.The indication of a shift in the type of occupation to the
production, transport equipment operators, manual and unskilled labours (Labor2),
the government is suggested to prepare the policies that support the enhancement of
the labour skills through formal education. Finally, for future research, it is suggested
to be developed a fully dynamic model, the combination of more complex scenarios,
and updating the data and elasticity of variables may be covering the recent economic
activities.
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Table 4
Household Impact of the Efficiency of Manufacturing and Transportation Industries on
Nominal Consumption (in percentage changes)

Household SIM1 SIM2 SIM3 SIM4
1. RHHI 6 18.01 7.95 19.96
2. RHH2 35 10.51 5.08 12.09
3. RHH3 3.76 11.29 5.32 12.84
4. RHH4 3.94 11.81 5.58 13.45
5. RHH5 1.94 5.81 3.21 7.09
6. RHH6 2.72 8.15 4.06 9.49
7. RHH7 2.27 6.82 3.63 8.18
8. UHHI 1.82 5.46 3.11 6.75
9. UHH2 3.29 9.86 4.85 11.42
10. UHH3 2.08 6.25 3.44 7.61
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