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Abstract — Risk management is an attempt to identify, analyze and control risks in an activity with the aim of obtaining higher effectiveness
and efficiency. The research was conducted on the tofu industry in Padang City from March to May 2021. The method used in this analysis
is the method Z score and analyze the impact of risk using the VaR (Value atRisk) method. The results of the study show that there are 12
risk indicators that commonly occur in the tofu industry;the biggest cause of risk in the production of tofu in the city of Padang occurs in
the limited number of workers; based on the results of risk mapping, risk sources in quadrant I are carried out in a preventive way,
namely by preventing the occurrence of risk sources. Meanwhile, the risk sources in quadrant III are carried out by means of mitigation,
which is done to reduce the impact caused by the risk sources.
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I. INTRODUCTION

The tofu industry contributes significantly to the supply of food processing products because it has bright development
prospects. This is because tofu is a popular food for the people with an economical price and high nutritional value. In addition,
tofu is also very easy to find in the market. In Padang City, the tofu industry that is developing in the community is the Small and
Home Industry. Seeing the large role of tofu as a healthy food amongthe community, it is necessary to develop the tofu industry.
This business is not only profitable for producers, but also provides benefits for consumers both in terms of nutritional content
as well as in terms of product quality.

According to Mahesa (2017), his research reveals that there are 17 (seventeen) sources of risk in each tofu business
production process, starting from the raw material procurement process to the packaging process. The highest level of risk is the
destruction of the tofu during packaging and the lowest level of risk is the unavailability of water during soaking and damage to
operational machines.

To minimize the impact caused by the existence of risk, a strategy in risk management is needed. Risk management has
a goal to manage risk so that we can obtain optimal results. Risk management is needed in the decision-making process in
production activities so as to reduce the level of risk and loss. Based on the conditions described above, the authors are interested
in conducting a study entitled "Analysis of Risk Mitigation Strategies forTofu Production in the City of Padang"
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II. METHODOLOGY

The research was conducted on the tofu industry in the city of Padang. The research was conducted from March to May
2021. In Padang City, there are 10 tofu industries registered with the Padang City Manpower and Industry Office. The samples
in this study were 6 tofu industries. According to Aulia (2012), if the population is homogeneous enough for the population below
100, the sample can be used 50%, and if it is above 1,000, the samplecan be used 15%. So, the sample size used is 50% of the 10
population, namely 6 tofu industries in the city of Padang.

Sampling is done by area sampling. This technique is carried out to take sample members because it considers the representation
of each existing geographic area.

The data collected in this study consisted of primary data and secondary data. Primary data was obtained directly through
interviews with respondents using a list of questions that was made in advance. In addition, this datawas also obtained through
direct observation of the object of research. Secondary data were obtained from the PadangCity Manpower and Industry Office,
websites and literature relevant to the research.

2.1 Descriptive Analysis

Descriptive analysis was conducted to analyze the factors that are a source of risk in the tofu industry in thecity of
Padang.

2.2 Risk Analysis

The method used to determine the possibility of risk is the Z score method.
2.3 Risk Impact Analysis

The method used in analyzing the impact of risk is the VaR (Value at Risk) method.
2.4 Risk Mapping

Risk mapping is done by classifying risks into two dimensions, namely the probability dimension and the impact
dimension.

2.5 Risk Management

The risk level map divides the severity of the impact and the risk mitigation measures into 4 quadrants. Quadrant I is a
risk that has an impact that can threaten the achievement of company goals with mitigation measuresin the form of avoid, which
means avoiding or eliminating activities that have the risk. Quadrant II is a dangerous risk group that rarely occurs with mitigation
measures in the form of sharing or sharing the risk with other parties soas to reduce the risk. Quadrant III is for risk groups that
occur regularly with mitigation measures in the form of reducing or reducing risk by means of routine monitoring management
so that risk can be reduced. The last quadrantis quadrant IV for the risk group that is not dangerous so that the mitigation step is
to accept or accept the risk.

ITI. FINDINGS AND DISCUSSION
3.1 Identification of Risk Sources in the Tofu Industry in Padang City

Risk identification is carried out at the raw material, production and marketing processes. Based on the resultsof research
through observations and interviews with tofu industry business owners in the city of Padang, it is knownthat there are 12 risk
indicators that commonly occur in the tofu industry. These indicators can be seen in Table 1 below.
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Source of Risk Type of Risk

Raw Material Risk Soybean raw material prices fluctuate
Insufficient supply of soybean raw materials
Low quality of soybean raw materials

Production Risk Lack of clean water
Lack of cleanliness during the production process
Damage to equipment in the production process
The tofu product was destroyed during packaging
Limited number of workers

Marketing Risk Tofu products are not sold out
Product competitors know
Product delivery delays

Damaged tofu products arrive in the hands of consumers

3.2 Probability Analysis of Risk Sources in the Tofu Industry in Padang City

Probability analysis is carried out to find out how big the probability or possibility of the occurrence of risk from each
risk source. The calculation of the probability analysis of the occurrence of risk from each risk source in the tofu industry in
Padang City is processed using the standard value method or Z-score can be seen in Table 2 asfollows.

No Source of Risk Probability (%)
1 Soybean raw material prices fluctuate 0.494
2 Insufficient supply of soybean raw materials 0.317
3 Low quality of soybean raw materials 0.317
4 Lack of clean water 70.54
5 Lack of cleanliness during the production process 65.542
6 Damage to equipment in the production process 0.494
7 The tofu product was destroyed during packaging 18.141
8 Limited number of workers 73.891
9 Tofu products are not sold out 34.46
10 Product competitors know 18.14
11 Product delivery delays 26.11
12 Damaged tofu products arrive in the hands of consumers 18.14

Based on Table 2, it is known that the probability value of each source of risk from the largest to the smallestis the limited
number of workers at 73.891% and the availability of supply of soybean raw materials is less and the quality of soybean raw
materials is low at 0.317%. Z value obtained for the source of the risk of limited number of workers is -0.40824829. The negative
sign of the Z value is ignored because it indicates that the value is to the left of the mean value on the normal Z distribution curve.
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This value, if mapped on the Z distribution table, will show avalue of 0.73891. This value means that the probability of limited
number of workers is 73.891%.

3.3 Impact Analysis of Risk Sources on Tofu Industry in Padang City

This analysis aims to determine the impact of losses caused by each source of risk. In calculating the impactof risk is
done by determining the level of confidence used is 95% and the remaining error is 5%. The value of the calculation of the risk
impact can be seen in Table 3 below.

No Source of Risk Impact

1 Soybean raw material prices fluctuate 4.681478558
2 Insufficient supply of soybean raw materials 4.869263773
3 Low quality of soybean raw materials 4.869263773
4 Lack of clean water 3.869263773
5 Lack of cleanliness during the production process 3.1085663

6 Damage to equipment in the production process 4.681478558
7 The tofu product was destroyed during packaging 3.869263773
8 Limited number of workers 3.014811891
9 Tofu products are not sold out 3.441899633
10 Product competitors know 3.869263773
11 Product delivery delays 3.681478558
12 Damaged tofu products arrive in the hands of consumers 3.869263773

Based on Table 3 above, it is known that the impact caused by each source of risk on the tofu industry fromthe largest
to the smallest is the availability of supply of raw soybeans that are less and the quality of soybean raw materials is low with a
value 0f 4.869263773 and the limited number of workers with a value 0f 4.869263773. 3.014811891 at the 95% confidence level.
This means that the maximum loss suffered due to the lack of supply of soybean raw materials and low quality of soybean raw
material is 4.869263773, but the possibility of the above lossis 5%.

3.4 Risk Mapping

The risk mapping on the risk map is based on an estimate of where the position is from the calculation of probability
and impact. To find out the actual position, calculations are carried out for the risk status. The risk statusis obtained based on the
results of the multiplication between probability and impact. Risk status describes the orderof risk from the most at risk to the
least risky. The value of the risk status can be seen in Table 4 below.
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No

Source of Risk

Risk Status
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Soybean raw material prices fluctuate
Insufficient supply of soybean raw materials

Low quality of soybean raw materials

Lack of clean water

Lack of cleanliness during the production process
Damage to equipment in the production process
The tofu product was destroyed during packaging
Limited number of workers

Tofu products are not sold out

Product competitors know

Product delivery delays

Damaged tofu products arrive in the hands of consumers

2.312650408
1.543556616
1.543556616
272.9378665
203.7416524
2.312650408
70.19231411
222.7674654
118.6078614
70.18844484
96.12340515
70.18844484

Based on Table 4 above, it can be seen that the biggest risk status is the lack of clean water availability and the smallest
is the lack of supply of soybean raw materials and the low quality of soybean raw materials. The risk status describes the order
of priority on the sources of risk. After obtaining the results of the probability and impact of risk, the next step is risk mapping.
Risk mapping is a description of the risk position on a map on two axes, namelythe vertical axis which describes the probability
and the horizontal axis which describes the impact. Placement of risk positions based on the results of the calculation of the
probability and impact of risks that have been carried outpreviously. On the probability of the possibility of risk is divided into
two, namely a large probability and a small probability. The impact of the risk is also divided into two, namely the major impact
and the minor impact. The limitbetween the large probability and the small probability is determined by the business owner, which
is 30%. The limitis determined based on long experience in business and the percentage of occurrence of events that are a source
of risk. The limits for large and small impacts are also determined by the business owner, namely 3. The results of theanalysis of

the probability and impact of risk from each risk source can be seen in Figure 1 below.
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Based on the results of risk mapping, the risk sources in quadrant I are carried out in a preventive way, namelyby preventing
the occurrence of risk sources. Meanwhile, the risk sources in quadrant III are carried out by means ofmitigation, which is done
to reduce the impact caused by the risk sources.

The preventive strategy taken to deal with the risk of lack of availability of clean water and lack of cleanlinessduring the
production process is to perform personal hygiene and environmental sanitation. Personal hygiene can bedone by washing hands,
using special clothes in the production process and carrying out the production process according to good procedures. In the
production section, hand washing is very important for craftsmen. This is donebecause you remember every time your hands are
exposed to acidic tofu waste. The use of soap in washing hands can remove residual acid that sticks to the skin and can also kill
microorganisms. The same thing was also expressedby Sudaryantiningsih (2020), hand contact with tofu-making liquid waste
will cause Irritant Contact Dermatitis. In the tofu industry environment, environmental sanitation is a matter that must be
prioritized, because tofu products are products with high water content and protein content, so that they become a good medium
for spoilage microorganisms to grow. Always checking the stock of water availability is a step that can be taken to reduce the
risk that occurs. Good and sufficient lighting is also needed to avoid the production room from high humidity.

The preventive strategy taken to deal with the risk of limited number of workers is to maximize the use of labor in accordance
with their respective abilities and fields. The number of workers is influenced and associated with the quality of labor, gender,
age and wages of workers. According to Azizah (2019), the number of workers must be sufficient not only from its availability,
but also from its quality. Workers with male sex and productive age are needed in the production process. Technology is also a
driving factor in the production process. The use of increasingly modern technology in the production process will produce goods
and services that are more effective and efficient. The preventive strategy taken to deal with the source of the risk of tofu products
not being sold out is to carry out a production system according to customer orders.

The mitigation strategy taken to deal with the source of the risk of fluctuating raw material prices, insufficientsupply of
soybean raw materials and low quality of raw materials is to implement a warehousing system. With the warehousing system, in
addition to maintaining the stability of the price of basic materials in production, it can alsoensure the use of raw materials of the
same quality in every production process. The mitigation strategy taken to dealwith the source of the risk of equipment damage in
the production process is to check and maintain production toolsand machines regularly. The mitigation strategy taken to deal
with the source of the risk of tofu products being destroyed during packaging, tofu product competitors, delays in delivery of tofu
products and damaged tofu productsto consumers is to maintain the quality and quality of tofu by paying attention to each stage of
production, increasingthe number of workers so that the process packaging is more effective and efficient because it does not
only dependon one person who might result in less focus when working due to fatigue, using better tools so that the work becomes
more effective and the tofu products that are cut are more uniform in size, implement the made by system orders, cooperate with
other partners and expand market share.

IV. CONCLUSIONS

Based on the results of research that has been carried out on the tofu industry in the city of Padang, it can beconcluded
that:

1. It is known that there are 12 risk indicators that commonly occur in the tofu industry;
2. The biggest cause of risk in the production of tofu in the city of Padang occurs in the limited number of workers;

3. Based on the results of risk mapping, the risk sources in quadrant I are carried out in a preventive way, namely bypreventing
the occurrence of risk sources. Meanwhile, the risk sources in quadrant I1I are carried out by means of mitigation, which is done
to reduce the impact caused by the risk sources.
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