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Abstract. Indonesia is one of the countries rich in germplasm in the form of livestock.
Livestock products can be in the form of meat, milk and eggs as well as by-products such as
leather. Animal leathers are one of the by-products of livestock produced from a livestock
slaughtering industry. Animal leathers have the potential as raw material for non-oil and gas
export products. Until now, livestock by-product in the form of leather has been processed and
utilized by many people in Indonesia. Utilization is carried out in the form of food and non-
food products. The use of food and non-food products has been developed commercially by the
community, both in the form of small, micro, medium and large scale industries. Animal
leathers are one of the livestock by products that have the highest economic value compared to
the others. This is because animal leather is one of the export products. Until now, the exported
animal leathers are still in the form of non-food products, while some derivatives of leather
products in the form of food products are still imported. The potential of livestock leathers as
one of the strategic commodities of the livestock industry needs to be maximally developed.
Improving the quality of animal leathers needs to be done in an effort to increase the source of
foreign exchange.

1. Introduction

Livestock is one of the creatures created by Allah SWT, which is intended to meet human food needs.
Therefore, it is proper for us to always be grateful for one of the blessings that have been given to us.
The human need for food, especially animal food, continues to increase along with the increase in the
human population. As an illustration, from a meat-producing livestock, there is 30—35% of the share
that can be obtained as the main product (main product), while the remaining 65-70% is in the form of
livestock waste products (by-product) which until now has not been utilized maximally. Of these by-
products, as much as 6-15% of them come from the skin of livestock [1-3]. Apart from livestock
skins, various other potential by-products that are widely researched and developed are the use of
urine and hair waste. This type of by product is quite saving in Indonesia. The use of microorganisms
has been widely considered to assist the degradation and fermentation processes of these by-products
[4,5].

2. Overview of the industrial sector in Indonesia
The decline in financial liquidity experienced by economic actors in developed countries such as the
United States, European Union, Japan and various other Asian countries has resulted in a drop in
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demand for various export products from Indonesia in foreign markets. In accordance with the law of
supply and demand (supply-demand) and a fall in market demand amid an abundance of supply, it will
result in a decline in prices for various products in the market.

As an effort to anticipate this and overcome the negative impacts that may arise from the global
financial crisis on the national economic industry, the government has taken various necessary
strategic steps. The industrial sector is an economic sector that is very important for the life of the
Indonesian economy. This is because the industrial sector is able to provide a sizeable contribution to
national economic growth. The industrial sector has played a very large role by supporting the
domestic market. This is done to meet the needs of the consumer community in the country. In
addition, the industrial sector is also a reliable economic sector. This industrial sector tries to
maximize the country's foreign exchange due to import activities. This is done by substituting a
portion of the imported products [6].

3. Potential of livestock hides

Small and medium industries are the industry groups that are most resilient in facing the Indonesian
economic crisis. During the economic crisis in 1998-2001, it has shown the fact that Micro, Small and
Medium Enterprises (MSMESs) in general are more able to survive and grow around 11% per year
compared to large-scale industries which are only around 6% per year.

Small industries in general started from home industries on a micro scale which later developed.
With a small scale of production, it is expected that the level of flexibility of the company will be
better which in the end can survive during a crisis when compared to large industries. The role of the
non-oil and gas industry in the national gross domestic product in 2014 was 17.87 percent.
Approximately 0.27 percent of which comes from the contribution of the growth of the leather
industry, leather goods and footwear. In 2014, investment in the national footwear industry from 394
companies has reached IDR. 11.3 trillion by absorbing 643,000 workers [7]. The leather processing
industry is one of the strategic industries that has the potential to be developed in Indonesia. The
availability of leather raw materials in Indonesia is quite potential. Every leather processing industry
certainly requires sufficient raw material for leather so that the industry can continue to run in a
sustainable manner. The potential of leather raw materials as input from a leather processing industry
is generally predictable. This is done by counting the number of slaughterhouses in an area. Data
showing the comparison of large and small livestock populations and the number of slaughtered
livestock in Indonesia are briefly presented in figures 1 and 2.

20,000 -

10’000 _ /Il Il Il
| EEEERS — a—— T ——— SR — BN

Beef Dairy | Buffalo | Horse Goat Sheep
Cattle Cattle
2013 | 12,686 444 1,110 434 18,500 | 14,926

m2014 | 14,727 503 1,335 428 18,640 | 16,092

2015 | 15,420 519 1,347 430 19,013 | 17,025
12016 | 16,004 534 1,355 424 17,847 | 15,717
m2017*| 16,599 545 1,395 443 18,410 | 16,462

Population (x 1.000 heads)

Figure 1. Comparison of large and small livestock populations in
Indonesia (2013-2017) [8].
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Figure 2. Comparison of slaughter of large and small livestock in
Indonesia (2013-2017) [8].

Based on the data (figure 1 and 2), it can be seen that the population of large and small livestock as
a source of raw material for leather in Indonesia is still dominated by small livestock such as goats and
sheep. Furthermore, among large livestock populations (dairy cattle, buffaloes and horses), beef cattle
have the largest population.Based on the data on the average number of slaughterhouses, the number
of slaughtered cattle (14.42%) is still higher than other livestock such as buffalo (10.84%), horses
(3.29%), goats (11.14%) and sheep (6.54%) [8]. Every slaughtering of livestock (both large and small
livestock) will produce by-product (by-product). One of the by-products results is skin. Based on the
data (figure 2), it can be seen that in 2017, the number of beef cattle slaughtered reached 2,170,000
heads. In this regard, it can be assumed that there are 2,170,000 pieces of beef cattle available as a
source of raw materials. Likewise with buffalo livestock, the potential availability of skins reaches
126,000 pieces, followed by 16,000 pieces of horse skins, 2,191,000 goat skins and 1,066,000 sheep
skins.

When calculated as a whole, the potential for raw material for livestock skin can reach 5,569,000
pieces. This data is recorded livestock data. Therefore, the population data will be even greater if it is
calculated based on the slaughtered livestock outside the recorded data. The availability of these raw
materials is still far from the current industry needs, where the demand for raw leather raw materials
for the industry reaches 20 million pieces/year. Based on these data, it means that the difference
between demand and supply of leather raw materials is approximately 14.5 million pieces/ year. This
difference is forced to rely on imported leather raw materials. However, from the magnitude of this
difference, only about 1.5 million pieces of imported skins/year can be realized as a result of the
quarantine policy [9].

4. Problems of leather industry in Indonesia

The national leather processing industry is one of the potential industries to be developed. This is
because the quality of national leather products has been recognized worldwide as a high quality
product with a very high demand. However, there are still some fundamental problems in the
development of the leather industry in Indonesia, including:

1) The continuity of supply of leather raw materials is still very low, while domestic demand for
leather products is very high. This certainly encourages imports of leather raw materials. However, the
process of importing leather raw materials encountered obstacles in the quarantine regulations based
on Presidential Decree No. 46/1997 dated November 1, 1997 on Leather Raw Material Quarantine.
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Due to the very low supply of domestic leather raw materials, it has led to the development of
synthetic (imitation) leather production. Synthetic leather is produced from a combination of polymers
from petroleum from the Polyvinyl Chloride (PVC) and Polyurethane (PU) groups; 2) The quality of
domestic leather raw materials is still low so that it is not in accordance with the expectations of
industrial owners. This can cause imported leather raw material to be an option. The low quality of
raw materials is caused by high damage, both before the slaughtering process (pre-mortem) and after
slaughter (post-mortem). One of the causes of damage to the raw materials of the skin, especially
preserved and semi-finished skin, is the attack of microorganisms (bacteria and fungi). The activity of
microorganisms causes the skin collagen fibers to become damaged [10]; 3). Quarantine policies
related to imports of skin have not gone according to expectations, especially for skin originating from
endemic areas of foot and mouth disease (FMD); 4). Waste production has not been managed with a
certain standard so it has the potential to damage the environment. Leather processing industrial waste
is waste that is not environmentally friendly. This is because most of the production process involves
certain chemicals which are classified as B3 waste. Therefore, this process requires special treatment
and attention; 5). Limited skilled human resources in the production process and the ability to design a
product are still very minimal; 6). The production process of livestock skin derivative products has not
been maximally processed.

5. Characteristics of the leather processing industry in Indonesia

The leather processing industry and leather goods, especially garments in Indonesia, actually
experienced a triumph between 1986—1996. Exports of leather products (shoes, gloves, and jackets)
are growing rapidly which can provide a government contribution of US$ 2.4 billion [9]. Export data
of the leather, leather goods and footwear subsector to the total export of industrial products in the last
5 years presented in table 1.

Table 1. Comparison of the export value of several leather products and leather goods from the
total industrial products [9].

Activities
Sub Sector 2012 2013 2014 2015 2016 2016 (%)
1. Sport shoes 2,021278.0 2,1752300  2,229,753.5 2,446,408.0  2,471,077.2 225
2. Field Engineering
Shoes / Industrial 866,656.7  911,837.4  1,030,695.6  1,155642.3  1214,082.4 111
use
3. E::twear fordaily (351670 7673514 8428522 901,5812  950,499.5 0.87
4. Goods made of
leather and 2093687 2252002 2322427 2373366  277,546.0 0.25
artificial leather
for personal use
5. Leather 1349917 1409957 1342167 12,7229  101,287.0 0.09

In existing history, exports of leather and leather products have ranked third in non-oil and gas
exports after textile and wood products. The economic crisis that hit Indonesia in 1997, caused almost
all industrial sectors to experience a downturn, including the leather and leather products industry [11].
However, in line with the increasing population and the increasing needs and socio-economic structure
of the community, the need for leather raw material also increased quite significantly. Leather export
activities have gradually increased (table 1).

6. Application of leather products and derivatives

Utilization of livestock skin by-products is not only developed to fulfill non-food needs (fashion), but
also to meet food needs. Until now, these activities have been developed by large and small industries
in Indonesia. For example, the development of animal hides to produce intermediate products in the
form of gelatin/collagen has been developed, both in industrial and research forms. Gelatin is a
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hydrocolloid compound obtained from partial hydrolysis of animal protein compounds which have
hydrophilic properties. Various physicochemical properties have made gelatin widely applied in
various industries such as: the food industry (foam formers, stabilizers, binders and emulsifiers),
pharmaceutical and laboratory fields (capsule shells and agar media), cosmetic industry, printing
industry, packaging and photography [12,13].

At present, several developed countries (America, Europe and Japan) have been aggressively
conducting research related to efforts to find alternative raw materials for gelatin sources [14,15]. This
is done for reasons of halalness and safety of the raw materials used. From several scientific journals it
has been explained that the source of gelatin raw material, especially those produced in European and
American countries, is almost 40-50% of gelatin produced from pork skin and bones. This is
reasonable because the raw material for skin and bones from pigs is a waste product/ waste from the
slaughterhouse industry which has a very large production but is of no value in the country. In
addition, in the past few years, the outbreak of mad cow disease led to the government finally banning
the use of raw materials from cattle as a source of gelatin [16-22].

In Indonesia, the use of beef bones and hides as a source of halal gelatin is an effort to find
alternative sources of raw material. This effort continues to be developed by many researchers in
Indonesia. The use of bovine bone, especially the scapula (os scapula) as a source of gelatin, has been
studied in more depth by researchers. Bali cattle hides are a source of raw materials that can be used as
a source of gelatin. The use of low quality leather is an attempt to increase the value of a livestock by
product. Apart from Bali cattle, goats have also been developed as a source of gelatin. The use of goat
skin as a source of gelatin shows quite potential results [23-25]. The search for alternative raw
materials through research by exploiting the potential of the region has grown rapidly. Leather by-
products obtained from Bali cattle and goats as one of the cattle nuftah plasma in Indonesia have a
huge potential as a source of gelatin [24,26]. Gelatin extracted from goat skin can be applied as a basic
ingredient in making hard capsule shells [27,28].

Another type of food product made from livestock skin is skin crackers. This product is a product
that is quite familiar for consumption by the public, especially on the islands of Java and Sumatra
(West Sumatra). The skin cracker processing industry as a food diversification product, especially in
South Sulawesi, is not yet fully developed. This is because most of the people of South Sulawesi are
not familiar with these products [6]. The production of skin crackers in South Sulawesi is only made in
semi-finished (dry) form which is then sent to Java to be processed into finished products.

7. Leather goods business potential as a non-oil and gas export commodity

The concept of a processing industry is a strategic industry that should be able to increase the added
value and economic value of a product. Leather goods products are one of the products that can be
said to have very high economic value. This is because the raw material products obtained naturally
from livestock /other animals and generally cannot be synthesized by humans.

The production process also takes a long time (3—4 weeks). For example, one sheet of raw Bali
cattle hide (25-30 kg) has a price of around IDR. 300,000—350,000/sheet. With the maximum touch of
process technology and an attractive design/model, one piece of leather from Bali cattle with an area
of around 28 feet can produce at least 11 pairs of leather shoes (2.5 feet/pair). If the price of one pair
of genuine leather shoes has a minimum price of IDR.600,000 (Indonesian standard), then the price of
the selling product will reach (11 pairs x IDR.600,000 = IDR.6,600,000). Based on these assumptions,
it shows that the value of product sales has jumped in value up to 20 times. The value contained in a
leather product can of course be different from one another. This depends on the brand that has been
attached to the product and the place where the product is marketed. However, basically the origin of
these products still comes from the same livestock.

A question that is quite ironic and at the same time a challenge, why are the prices of leather goods
in Indonesia so much cheaper than leather goods abroad? whereas, both come from the same source,
which is only a by-product of a livestock. Because of a "prestige", a leather goods will have a very
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high "value", which is not only already more expensive than the price of meat from a livestock, it can
even be more expensive than the price of the livestock itself [29].

8. Leather industry development strategy in Indonesia

One of the efforts to restore the glory of the strategic industry that has brought Indonesia to become a
leather exporting country, of course, requires a number of important steps, including:

1) Quality leather raw materials need to be continuously available to ensure the supply of industrial
raw materials. Continuously available raw materials with high quality will produce products with high
selling value as well. Leather import procedures need to be regulated so as not to harm the industry; 2)
It requires special incentives, policies and regulations from the government related to quarantine
procedures, especially for skin originating from certain disease endemic areas. The export and import
policy of leather must make regulations so that the supply of raw materials remains continuous so that
the industry can continue to produce normally; 3) It needs preventive efforts in treating and utilizing
leather processing industrial waste. This is very important because most of the waste generated from a
leather processing industry is chemical waste; 4) It is necessary to increase the skills and competencies
of employees, craftsmen and designers so that the products produced have high selling value and
bargaining power. One of the factors that can reduce the quality of the leather is an incorrect procedure
in the process of skinning by the butcher at the slaughterhouse; 5) The production process of products
derived from raw materials for livestock skin, especially for food needs, needs to be maximized. This
is done to anticipate the production of low quality leather raw materials; 6) Leather products are raw
materials for luxury goods that need to be optimized through improved quality and production
processes, designs that always follow the latest fashion developments to meet domestic and foreign
market demands.

9. Conclusion

In conclusion, I would like to convey some simple thoughts regarding the potential use of livestock
waste and by-products. From a livestock, approximately 1/3 of its body is used as a food source in the
form of meat, while the remaining 2/3 is non-meat. The economic potential of the non-meat part is
what can be maximized if you get a touch of technology. The application of livestock by-product can
be used in various industries, both large and small scale industries. Along with the government's
efforts to increase the livestock population, of course the potential by-products produced will also
increase. Even though cattle skin is only a residual result from a slaughtering process, the "brand" that
is carried can exceed the value of a single livestock. The quality of export skins is of course very much
influenced by the pattern of raising livestock during their lifetime, quality of feed, management and
management of livestock maintenance and handling in slaughterhouses during the process and after
slaughter. This of course greatly determines the final quality of the leather raw material.
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