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Abstract

The purpose of this paper is to determine the relationship between the structure,
conduct and performance of the food processing industry in realizing food diversity
for achieving food security. This research employed 9 groups of 5 digits KBLI code of
food industry in 1996- 2009 period. The analyzed method is based on panel data
using simultaneous equation model. The results show that there is a simultaneous
relation between structure conduct and performance of food industry and food
security. Market structure of food industry becomes more concentrated in that
period.
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INTRODUCTION

Studies on the local of non rice food processing industry are quite important to
know the role of food diversification in supporting food security. An interesting aspect of
the food processing industry is the market structure with a fairly high level of
concentration and tends to increase. The ratio of the concentration of 4 largest firms
(CR4) in the food processing industry, on average, showed up to 75% which includes 40%
of the company. This means that more than 75% market share of the food processing
industry are controlled by the four largest firms covering 40% of the entire industry
(Sukada, 2008). High concentrations created few incentives for large companies to
perform a variety of business strategies that tend to unhealthy competition. Food security
in Indonesia is not completely stable, but has a chance of more robust given the abundant
availability of sufficient resources (Adnyana, 2008).



The 2013 IBEA, International Conference on Business, Economics, and Accounting
20 — 23 March 2013, Bangkok - Thailand

The purpose of this study was to determine the relationship between structure,
conduct and performance of non-rice food processing industry in realizing food diversity
for achieving food security. The results of the study could identify concentration of
market structure and how it affects the behavior of unfair competition and performance
of industry. The findings of the study can be recommended to the government and
related agencies namely The Commission for the Supervision of Business Competition
(KPPU) to build a healthy competition in food processing industry and create the diversity
of non rice food in supporting food security. For achieving these objectives, first step was
investigating the level of industry concentration and then examine the interrelationship
between structure, conduct and performance of the food processing industry uses
structure-conduct-performance paradigm.

FOOD PROCESSING INDUSTRY AND FOOD SECURITY

Food is essential for basic human needs. A stable food security is a necessary
condition for social stability and an important basis for economic growth. Level of food
security includes individual, household, national, regional and global food security.

There are various concepts of food security, all of them consist of at least four
main aspects as defined by FAO (2008); namely physical availability of food, economic
and physical access to food, food utilization and food stability. Suryana et. al. (1996)
defined food security consists of (a) the availability of stable food overtime to maintain
sustainable food consumption (b) the availability of government budget to import food,
(c) accessibility (physically and economically) of food for all, and (d) the guarantee of
supply and distribution of food for all individual to meet their nutrition need.

The concept of sustainable food security systems paradigm (SFSP) proposed by
Maxwell (1996) defined food security consist of four elements, namely (a) availability,(b)
accessibility,(c) vulnerability and (d) sustainability. Sufficient food availability is necessary
but not sufficient to guarantee food security.

As mentioned above, one method to enhance food security is to develop food
diversification. Scientists and practitioners agree that one of the most important
strategies on food security is improvement of food diversification. Food diversification is
defined as a wider presence of food varieties over time. By diversifying food
diversification over time it will enhance household access to food security dimensions.

Capability and variety of food production, development and improvement of food
industrialization, and promotion of a wide variety of consumption habits, are among the
essential factors in diversifying food (Subejo, 2010). From the perspective of capability
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and variety of food production, the role of food industry is very important for supporting
food diversification in maintaining food security condition.

STRUCTURE, CONDUCT, AND PERFORMANCE

The traditional Structure, Conduct and Performance (SCP) concept shows how
market organization (structure) affects market performance through various channels.
Market structure includes market concentration, product differentiation, barriers to entry
and fixed cost. Market conduct includes firms’ policies that affect customers, competitors
and suppliers, including price, product characteristics and other terms that affect market
transactions. Analyzing market performance involves a normative evaluation of the
results of the market’s conducts. Much of the literature on developing countries’
experience continues to be based on the SCP paradigm.

METHODS

Data and Data Sources

The data employed in this research is pooling data, namely a combination of the
time series data and cross section data. Time series data is shown with a period of 1996-
2008 and the cross section indicated by the number of companies in the food processing
industry. The data used are the medium and large scale food processing industry,
soybeans, sugar, syrup, cassava starch, bread pastries and the like and tempe industry
(see table 1).

The study uses quantitative analysis using the simultaneous equation approach
with panel data 5-digit KBLI code.

Table 1. Food Industry

KBLI CODE INDUSTRY

15322 Flour made from other vegetable

15323 Cassava starch industry

15410 Manufacture of bread, pastries and the like

15421 Sugar industry

15424 Syrup industry

15429 Processing industries other than sugar syrup

15440 Macaroni, noodle, spaghety,and the like

15494 Tempe industry

15495 More of the soy food industry excluded tempe and soybean sauce

Method of Analysis

To determine the effect of structure on conducts and conducts towards
performance and mutual influence between the three factors, the model used in this
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study is a model system of simultaneous equations. Developed a structural equation is as

follows:
Structure:
1 HHI = ¢, + RKL + ,PROFIT + o,E |, + 2,0
5 DN = g, + S HHI + B,PROFIT + S,MES
Conduct:
3 RKL =y, + 7, HHI + y,W
Performance:
4 P =06, + o,HHI +6,RKL + 5,TOT _COST
5 PROFIT =0, + o,HHI + 0,MES + 0,9 + 0,E,

Endogenous variables
Model Structure:

1. HHI = Herfindahl Index

2. DN =change in the relative number of firms in the industry
Model Concuct:

3. RKL= Ratio of capital to labor
Model Performance:

4. P =Changes in relative prices

5. PROFIT
Exogenous variables:

Ep = the price elasticity of demand

E, - Income elasticity of demand

MES = Minimum Efficient Size
W =real wage
g = growth rate of sales

TOT_COST = change in the relative of direct cost
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System of equations is estimated using two stage least squares (2 SLS). Industrial
structure is expressed in two variables, namely concentration as measured by the
Herfindahl Index (HI) and the entry is measured by changes in the relative number of

(AN - L)
firms in the industry N-1

Most economists argue that the measure of the concentration ratio (CR4) is not
sufficient to measure market power. One option that may better explain the role of the
company to market dominance, is the Herfindahl Index (HI). This index is calculated by
summing the squares of the percentage market share of all firms in a market. Hl is a
mathematical formula:

HHI:ZN:SiZ
i=1

Si is the market share (output) business. HHI in perfect competition close to zero,
while the monopoly market structure will close to the value of 10.000.

Conduct is company behavior reflects the company's decision-making consists of
two variables, namely capital intensity as measured by the ratio of capital to labor (RKL),
and price is measured by gross sales price index (IHPB) social performance of the
industry's performance is expressed in variable: the price change, profit, as measured by
net profit on net worth ().

The exogenous variables include two categories. The first factor is treated as an
"underlying considerations" ie the price elasticity of demand and income elasticity of

demand (Ep’ E, Jand the minimum efficient size (MES). Second, factors endogenous to
the economy as a whole but is treated exogenous to the particular industry that is the
real wage (W). Sales growth (g) and relative changes in direct costs (AC).

ESTIMATION RESULT AND DISCUSSION

Simultaneous equation model used to determine the relationship between
structure, conduct and performance of the food processing industry (medium and large
industrial groups) in Indonesia. Simultaneous equations consisting of five structural
equations. Models used basically involves three equations are equations for the structure
(S) , behavior (C), and performance (P) as a function of two other variables S=f (C, P), C =
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f (S, P), P =f (S, P). then Herfindahl-Hirschman index (HHI), the change of the number of
firms in the industry (DN), used as the dependent variable for the structure. Capital labor
ratio (RKL) and prices (IHPB) as the dependent variable for the behavior, profit as the
dependent variable for the performance.

HERFINDAHL-HIRSCHMAN INDEX EQUATION

The estimation of first model shows that profit significantly and positively affect
market concentration (HHI). This shows that the higher the profit, the greater the
company's ability to expand its business, so that the higher the level of
concentration.While the ratio of capital to labor (RKL) significantantly and negatively
affect concentration ( HHI). This shows that the greater the ratio of capital to labor, the
lower the level of concentration. In the food processing industry, increasing capital to
labor ratio experienced by all companies, so the competition is high characterized by low
concentration (HHI) . There are some food industry that highly concentrated namely
sugar processing industries other than syrup (KLBI 15 429), syrup industry (KLBI 15 424),
starch from other vegetable material industry (KLBI 15 322), and the food industry from
soy and beans other than soy and tempe (KLBI 15 495).

Table 2. Market Structure equation

Variable Model 1 Model 2

OoLS Fixed Effect oLs Fixed Effect
C 24.5801 24.5986
RKLF? -4.6974 -2.7373 -4.7805 -2.7168
PROFITF? 0.0000000073 0.0000000057 0.0000000073 0.0000000057
ELAS_HARGA? 0.1329 0.1348 0.1553 0.1341
GRO_GROSS? -0.0058 -0.0057 -0.0067 -0.0057
KRISIS? 2.567032 -0.227665
R-squared 0.4829 0.763 0.5136 0.7589
Adj R-squared 0.4644 0.7357 0.4917 0.7285
F-statistic 26.1468 27.905 23.442 24,9408
Durbin-Watson stat 1.0139 1.678 1.0226 1.677

Note: Model 1: first model, Model 2: model with crises,
Source: data estimation

In model 2 by including variables crisis shows that the ratio of capital to labor
(RKL) and profit significantly affect conentration (HHI) as model 1 .In general crisis has no
effect on the concentration (HHI). The crisis experienced by cassava starch industry (KLBI
15 323), sugar (KLBI 15 421) significantly and positively affect concentration (HHI). This
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means that the higher the impact of the crisis experienced by both KLBI is the higher
concentration (HHI). The perceived impact of the crisis is the increase in prices. Both KLBI
is able to take advantage of rising prices to increase revenue and expand their business,
so that the more concentrated the market which is reflected in the increasing HHI.

THE CHANGES OF FIRM NUMBER IN THE INDUSTRY (DN) EQUATION

The second model estimated the factors that affect change in the number of
companies. Changes in the number of companies in industry affected by market
concentration (HHI) and profit. The results of the three models estimated with Fixed
Effect indicates that the concentration (HHI) is significantly and positively affect change in
the number of firms in the industry (DN). This shows the higher concentration of the
market will attract other companies to enter the industry, this has resulted in an increase
in the number of firms in the industry. The more concentrated the more powerful
companies in the industry attractiveness for other companies to enter the industry.

The existence of a dominant firm in the industry (MES) significantly and negatively affect the
changes of the number of firms in the industry (DN). This indicates the dominance firm in the
industry, are able to act as a barrier to entry for other firms entered the industry .Food industry
ishows great DN are flour industry of other vegetable material (KBLI 15 322), and similar bakery
industry (KBLI 15 410), the sugar processing industry other than syrup (KBLI 15 429), soybean
industry (KBLI 15 494).

Table 3. Change of the number of firm equation

Model 1 Model 2
Variable oLS Fixed Effect oLS Fixed Effect
C 6.3802 7.7621
HHIF? 2.3978 3.3069 2.6995 4.4986
PROFITF? 5E-11 6.1E-10 2.4E-10 1.55E-09
MES? -1.5212 -2.1339 -1.7179 -2.9322
KRISIS? -4.3934 -6.2161
R-squared 0.018548 0.0586 0.061 0.1277
Adj. R-squared -0.00751 -0.04 0.0275 0.0271
F-statistic 0.711831 0.5941 1.8187 1.2691
Durbin-Watson stat 2.156615 2.2444 2.2115 2.3184

Note: Model 1: first model, Model 2: model with crises

Source: estimation
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Crisis significant and negatively affect the changes of the number of firms in the
industry (DN.) The crisis is a barrier for other firm to enter the food processing industry.
All KBLI shows large enough in the number of firms .

CAPITAL TO LABOR RATIO (RKL) EQUATION

The third model includes behavior of the market. Proxy for market behaviour used
in the model is ratio of capital to labor. The estimation results suggest that the ratio of
capital to labor is affected by concentration and level of real wages. Concentration (HHI)
significantly and negatively affects capital to labor ratio (RKL), the higher the
concentration the lower the ratio capital to labor ratio (RKL). This suggests that in general,
major companies in the food processing industry have low of capital to labor rtio or they
are labor intensive enterprices.

The estimation results suggest that real wage does not affect capital to labor ratio.
Even though real wages are cheap , it does not encourage the companies to use more
labor than capital. It proves that the use of capital is not because wages are more
expensive than cost of capital, but it is because the production technology implemented
requires the use of specific capital.

Table 4. Capital to labor ratio equation

) Model 1 Model 2

variable oLs Fixed Effect oLs Fixed Effect
C 5.5321 5.591

HHIF? -0.1303 0.0102 -0.1296 0.0176
UPAH_RIIL? -0.0007 -0.0008 -0.0007 -0.001
KRISIS? -0.5706 0.1745
R-squared -0.029998 0.4584 -0.0303 0.4183

Adj. R-squared -0.048068 0.4073 -0.0576 0.3573
F-statistic 0 8.9721 0 6.8628
Durbin-Watson stat 1.282103 1.7563 1.3008 1.8076

Model 1: first model, Model 2: model with crises,
Source: estimation

The global financial crisis does not affect capital to labor ratio (RKL). Two food
industries with high capital to labor ratio (RKL) are cassava starch industry (KLBI 15 323)
and the sugar industry (KLBI 15 421).
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PRICE (IHPB) EQUATION

In the price equation, the estimation results suggest that concentration
significantly and negatively affect prices, indicate that the more concentrated the market
structure, the lower the price. Which also implies that the more concentrated the market
structure, the more efficient a company in running its business, hence reducing the price.
There is a significant and positive relationship between the total cost and prices, the
higher the total cost the higher the prices.

Table 5. Price equation

Model 1 Model 2
Variable OLS Fixed Effect OLS Fixed Effect
C 70.3086 79.4535
HHIF? 0.4059 -1.3113 -0.1008 -1.18
RKLF? 1.6823 1.4946 -1.1913 -0.3111
TOT_BIAYA? 2.2E-09 6.8E-09 2.1E-09 4.9E-09
KRISIS? 76.3758 63.37
R-squared 0.2245 0.5724 0.6104 0.7245
Adj. R-squared 0.2039 0.5276 0.5965 0.6927
F-statistic 10.9041 12.7756 43.8662 22.7902
Durbin-Watson stat 0.1507 0.4454 0.552 0.8269

Model 1: first model, Model 2: model with crises
Source: estimation

CRISIS also significantly affects selling price of the product. And it is experienced
by almost of all KBLIs, which in turn positively affect prices. All KBLIs show that the higher
the price, the higher the import content in the raw materials of food industry which
makes the industry is vulnerable to the global crisis in the economy. The increase in oil
prices will have impact on the rising prices of fuel and electricity, as a consequent firms
have to raise the price of processed food product.

PROFIT EQUATION

Performance equation was shown by the profit model. Profit estimates are
influenced by the concentration of the market, the maximum efficiency scale (MES), sales
growth, and income elasticities. The results show that all the variables are not
significantly influence the profit ,except crisis. Profit is strongly influenced by the crisis,
Crisis significantly and positively affect profit. The crisis that hit some of KBLI significantly
and positively affect profit , namely cassava starch industry (KBLI 15 323), industrial bread
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and the like (KBLI 15 410), sugar industry (KBLI 15 421), industrial macaroni, noodles,
spaghetti, vermicelli, glass noodles and the like (ISIC 15 440), soybean industry (KBLI 15
494), the industry of soy and beans other than soy sauce and tempeh (KBLI 15 495),
almost all KBLI obtain higher profit

Table 6. Profit equation

Model 1 Model 2
Variable oLS Fixed Effect OLS Fixed Effect
C 1,370,000,000 1,770,000,000
HHIF? 210,000,000 41,619,819 364,000,000 109,000,000
MES? (144,000,000) (12,063,453) (242,000,000) (58,069,424)
GRO_GROSS? (154,987) 24,314 (20,177) (68,028)
ELAS_INC? (6,976,661) 936,980 (1,521,790) (3,022,619)
KRISIS? 804,000,000 828,000,000
R-squared 0.2044 0.5569 0.3751 0.6791
Adj. R-squared 0.176 0.5058 0.347 0.6386
F-statistic 7.1937 10.8918 13.3274 16.7702
Durbin-Watson stat 0.371 0.5221 0.5487 0.6843

Model 1: first model, Model 2: model with crises

Source: estimation

Performance equation is shown in the profit model. Profit estimates are
influenced by the concentration of the market, the maximum efficiency scale (MES), sales
growth, and income elasticities of demand. The results show that except CRISIS, all of the
variables do not significantly affect the profit. Profit is strongly influenced by the crisis.
The crisis significantly and positively affects some of KBLIs profit. Most of the food
industries generate higher profit due to the crisis, such as cassava starch industry (KBLI 15
323), industrial bread and the like (KBLI 15 410), sugar industry (KBLI 15 421), industrial
macaroni, noodles, spaghetti, vermicelli, glass noodles and the like (ISIC 15 440), soybean
industry (KBLI 15 494), the industry of soy and beans other than soy sauce and tempeh
(KBLI 15 495).

CONCLUSION

From the analysis of the results, important conclusions can be drawn as follows.
The crisis does not affect market concentration, but the crisis negatively and significantly
affect changes in the number of firms in the industry. This means that with the increasing
level of the crisis, the growth of the number of firms in the industry will decrease. A crisis
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is a barrier to entry for other companies to enter the food processing industry. The crisis
does not affect the capital to labor ratio, implying that any changes in capital and labor in
times of crisis are equal in proportion. The crisis positively and significantly affects profits,
while profits positively and significantly affect market concentration.

In general, the effect of the crisis on the structure, conduct and performance of
the food processing industry and the food security despite the significant but relatively
small. This conclusion is in accordance with the opinion Siregar (2012) which concludes
that the crisis affects the economy, particularly on the demand side, but ends on a
relatively short time. Magnitude of these effects may be relatively small. Market
structure, conduct and performance of the company's influence on all dimensions of food
security, namely availability, both economic and physical accessibility , stability and
utilization. However, still a possibility in the future coming of the crisis, so the need to
anticipate the coming crisis by increasing household purchasing power and increase the
economy's production capacity, One of the important sectors such as the food processing
industry
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