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ABSTRACT

Tea production in Indonesia is experiencing fluctuations. These conditions cause losses, so the
company needs to handle the risks that occur. This study aims to analyze the risk level of black tea
production, the incidence and risk agents as well as the risk management strategy of black tea
production. This research was conducted in September-October 2021 at PTPN IV Bah Butong,
Simalungun Regency. Location determination is carried out purposively with consideration as a
producer of tea production. The research method used is a case study. The sampling method uses
judgement sampling. Observation and interview data collection techniques. Data analysis using the
Coefficient of Variation (CV) and the House of Risk (HoR) method. The results showed that the risk
at PTPN IV Bah Butong was relatively high with a CV of 22.46% and fluctuating. The identification
results found 8 risk events, namely fluctuation of tea production, quantity and quality tea leaves is
low, tea leaves are scattered, low quantity and quality dry tea, delays in the production process, there
are weeds and twigs, as well as 16 sources of risk, namely extreme weather, leaves attacked by pests,
attacks of smallpox and helopeltis, pest management diseases are less than optimal, less attention to
the picking cycle, limited fertilizer and application delays, non-uniform harvesting, less clean leaf
sorting, insufficient withering, human error, scattered dry tea, malfunctions of the hauling machine,
picking and transportation. The identification results found 8 handling strategies to minimize losses
due to emerging risks.

Keywords: coefficient of variation, house of risk, risk agent, risk events
BACKGROUND

The agricultural sector in Indonesia has a variety of subsectors that support the country's
foreign exchange growth consisting of plantation, forestry, livestock and fisheries subsectors. The
contribution made to the plantation subsector in 2019 is illustrated through the value of Gross
Domestic Product (GDP) of 3.27% (BPS, 2019). Tea is known to the public as one of the high-demand
beverages in the world, the superiority in consuming makes tea a mainstay commodity for exports
(Zakariyah et al., 2014). Indonesia is a country ranked 7th as a tea producer in the world. In 2016
Indonesia’s tea production of 138,935 tons increased to 146,251 tons in 2017. Tea production in 2018-
2020 decreased sequentially, namely 140,236 tons, 129,832 tons and 128,016 tons (Ditjenbun, 2020).

The center of tea development in Indonesia is in West Java with a contribution of 69.15%,
which is then followed by Central Java 9.06%, North Sumatra 6.20%, West Sumatra 5.70% and Jambi
2.59% (BPS, 2018). North Sumatra tea production increased by 7,111 tons in 2016 to 8,017 tons in
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2017, but decreased in the following year, namely 7,943 tons in 2018 and 7,800 tons in 2019
(Ditjenbun, 2020). North Sumatra is one of the provinces that contributes to the national production
of tea produced only by state plantation companies. Simalungun Regency is the only tea producing
regency in North Sumatra with a total land area of 6,373 ha, production of 8,017 tons in 2017
(Ditjenbun, 2018).

Fluctuations of production are a problem faced by the tea plantation subsector nowaday. This
is indicated by the uncertainty of a circumstance or event that gives a different result from
expectations called risk ((Nurfadillah et al., 2020). The decline in tea production in Indonesia can
occur due to several factors that affect the amount and quality of tea produced such as climatic
conditions, land use change, pest attacks and pruning activities. (Brilliantina et al., 2018) also argue
that there is a decline in Indonesian tea production from year to year due to the condition of old plants,
limited use of technology, and the use of superior seeds.

One of the companies engaged in tea plantations and processing is PTPN IV Bah Butong.
PTPN IV Bah Butong is one of the State-Owned Enterprises (BUMN) that manages orthodox black
tea in Simalungun region. Orthodox black tea is a tea that is treated with a degree of heavy wilting
and lighter leaf rolling properties. The processing of tea shoots at PTPN 1V Bah Butong undergoes a
long production process to produce black tea with export quality. PTPN IV Bah Butong has
experienced several obstacles so that it has not been able to produce stable black tea production
(fluctuations). Fluctuations in production indicate risks to ongoing business (Nadapdap and Saefudin,
2020). Some factors that influence the existence of production risks are weather / climate uncertainty,
pests, diseases, raw materials, production equipment and human resources Aulia et al. (2022).
According to Patimah and Trimo (2019), Azizah et al. (2019), Dahliani (2019) argues that the factors
that affect production risk are production (raw materials), weather/climate, pests and diseases,
production machinery and labor. These fluctuations are closely related to the production risks
contained in each process activity so that the author is interested in conducting research at PTPN IV
Bah Butong and the need for handling strategies to minimize losses arising from risks.

RESEARCH METHODS

This research was conducted in September-October 2021 in Simalungun Regency, North
Sumatra. The location determination was chosen purposively with the consideration that Simalungun
Regency is a producer of black tea production in North Sumatra. The sampling technique used is
judgement sampling. Judgement sampling is a sampling technique by considering that the sample
used has extensive information and is able to explain about the problem topic (Hidayanti et al., 2018).
The data obtained were analyzed descriptively and quantitatively. Analyzing the level of risk using
the calculation of the coefficient of variation (CV) according to Lawalata et al. (2017) as follows:

CV=c/E
Information:
CV  : Coefficient of variation
c : Standard deviation (kg)
E : Average production value (kg)
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Method used to analyze risk events and risk agents uses the House of Risk (HoR) method.
HoR is a method of applying the FMEA (Failure Mode and Effect Analysis) method for quantitative
risk measurement and minimizing the possibility of risk agents/sources (Ulfa et al., 2016). HoR is
divided into 2 stages, namely HoR stage 1 and HoR stage 2. The output of HoR phase 1 will be re-
mapped in HoR stage 2. Phase 1 will identify risk events by providing a severity value on a scale of
1-10, a value of 10 indicates very dangerous.

Identified risk source will be assessed using the frequency of occurrence on a scale of 1-10.
Correlation is carried out between risk sources with risk events with correlation values of 0 (no
correlation), 1 (weak correlation), 3 (medium correlation), 9 (high correlation). The determination of
priority sources of risk is assessed based on the aggregate value of potential risk (ARP).

APRj = Oj = Si x Rij

Information:

APR : Aggregate potential risk

Oj : Opportunities for risk to occur
Si . Severity

Rij : Correlation value

HoR phase 2 begins by sorting risk sources from highest to lowest based on APR value with
80:20 pareto analysis. The next stage analyzes handling strategies that correlate with priority risk
sources based on values of 0,1,3,9. According to Munawir and Krismiyanto (2016) Calculate the level
of strategy effectiveness using the formula:

TEk = > APRj x Ejk
Information:
Tek : Effectiveness Rate
Ejk  : Correlation value

Following stages assess the level of difficulty of implementing a risk management strategy
with a scale of 3 (easy to implement), 4 (somewhat difficult to implement), 5 (difficult to implement).
The priority handling strategy is based on the value of the ratio of total effectiveness to difficulty
(ETDK). The ETDKk value in the opinion of Munawir and Krismiyanto (2016) is calculated using the
following formula:

ETDk = TEk/Dk
Information:
ETDk : Handling effectivenes
TEK : The level of effectiveness of the strategy
Dk  : Strategy difficulty level
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RESULT AND DISCUSSION

Assessing the reliability between the items of the constructs that make it up (Table 1) shows
that all variables have a composite reliability of more than 0.70. Thus, all measurement models used
in this study already have high reliability.

Table 1. Composite Reliability Results
Cronbach's Composite

Alpha Reliability AVE Results
Breeders (X1) 0.643 0.811 0.596 Reliable
Inseminators (X2) 0.927 0.945 0.776 Reliable
Supporting Factors (2) 0.736 0.824 0.500 Reliable
Livestock (Y1) 0.868 0.912 0.725 Reliable
Programme Success 0.773 0.872 0.702 Reliable

(Y2)

Black Tea Production

Tea is a product that is in demand by the people of Indonesia and abroad. Demanding
Zakariyah et al. (2014) tea is known by the public as one of the beverages with high demand in the
world, excellence in consumption makes tea a mainstay commodity for export. Although tea is in
demand by various groups of Indonesian people, tea consumption in Indonesia according to Khadijah
et al. (2016) is still relatively low at around 190 grams / capita / year and tea production in Indonesia
has fluctuated. Based on research that has been done, it is known that black tea production at PTPN
IV Bah Butong as follows:

Table 2. Black Tea Production PTPN IV Bah Butong

Year Black Tea Production (kg)
2016 2,970,540
2017 3,677,005
2018 2,880,541
2019 3,498,821
2020 4,890,240
Total 17,917,147

Source: Primary Data Processed, 2021

Based on Table 2, it is known that PTPN IV Bah Butong's black tea production has fluctuated
production from 2016-2020. In 2016 the production of black tea produced was 2,970,540 kg, in 2017
3,677,005 kg, in 2018 2,880,541 kg, in 2019 3,498,821 kg and in 2020 it was 4,890,240 kg. The
lowest black tea production is known in 2018, this is due to the low amounts of raw materials. Low
raw materials are caused by labor less caution when inserting young leaves/shoots into the holding
net or exceeding capacity (27 kg). This is in line with the opinion of Kusumawati & Triaji (2017)
which states that the lack of rigor or skill of the workforce when carrying out their duties will affect
the decrease in the amounts of raw materials processed. According to Sucipto (2015) the amount of
low raw material inventory will cause problems in a business with low production results.
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In 2020 tea production increased to 4,890,240 kg. The increase in production occurs due to
pest spraying carried out before harvesting using delta chemical pesticides 0.05 liters/ha and pruning
branches or leaves affected by pests that function to break the chain of spread. According to Safitri
&; Junaedi (2018), the benefits of pruning can cut off the source of pests in the garden so that they
do not spread and produce new productive branches.

Production Risks
Based on the research that has been done, it can be known that the level of production risk is

as follows:

Table 3. Calculation of Production Risk 2016-2020

Description Value Risk
Average (kg) 3,583,429
Standard Deviation 805,194.76
Coefficient of Variation (CV) 0.2246995
CV (%) 22.46

Source: Primary Data Processed, 2021

Based on Table 3, it can be seen that the average black tea production of PTPN IV Bah Butong
per year can reach 3,583,429 kg of the total production for 5 years (2016-2020) reaching 17,917,147
kg. The CV calculation results obtained amounting to 0.22 this value also shows the percent of risk
received by PTPN IV Bah Butong of 22.46%, which means that the overall black tea production
produced has production fluctuations and the level of risk received is high. The risk is classified as
high will provide a chance of loss in tea yields so that the company's production is unstable which
will have an impact on the company not being able to meet demand. This is also in accordance with
the opinion of Ula et al. (2019) which states that the amount of risk received is directly proportional
to the value of CV received, the higher the CV value, the indication of the risk faced will be high.
CV value of more than 9% will indicate that businesses experience risks that cause high or unstable
fluctuations (Ministry of Trade of the Republic of Indonesia, 2015). Jumiana et al. (2018) argue that
the CV value in the range of 5-9% is classified as a stable business.

Risk Event and Risk Agent of Black Tea

Black tea produced by PTPN IV Bah Butong, Simalungun Regency, identified 8 possible risk
events. According to Sari et al. (2016) and Tammah et al. (2017) weather uncertainty, raw materials
(tea leaves and tea shoots), pest diseases, labor and production machinery will affect the final result.
Risk events are identified using the House of Risk (HoR) phase 1 method in Table 4.
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Table 4. Risk Event Identification

Code Risk Event Severity
El Black tea production fluctuates 5.14
E2 Low amount of tea leaves 4.28
E3 Young leaves/shoots are scattered during transport 2.57
E4 The quality of the picked tea leaves is low 4.57
E5 Low amount of dry tea 6.85
E6 Low quality dry tea 6.17
E7 Delay in the production process 3.14
ES8 There are weed chips and old twigs 3.14

Source: Primary Data Processed, 2021

The highest risk event experienced by PTPN IV Bah Butong was the low amount of dry tea
6.85. The low amount of dry tea is due to the low amount of raw materials. This is in accordance with
Sucipto (2015) that the amount of low raw material inventory will cause problems in a business with
low production results. Another cause of low dry tea is improper black tea processing process such
as there are still fragments of old twigs, old leaves and weeds during processing. Lack of careful labor
when inserting shoots into the storage net causes tea shoots to be scattered so that the raw materials
used for the production process are low. Mutia and Trimo et al. (2019) argue that non-conformity of
transport procedures will lead to many splattered shoots. Assessment of risk events based on severity,
the greater the perceived impact, the higher the value of severity. According to Pedekawati et al.
(2017) the impact felt is large, the value on severity will be high. After the risk event is known in the
company, for risk handling, the risk agent is then identified.

Table 5. Identification Risk Agent

Code Risk Agent Occurrence
Al Extreme weather changes 7.42
A2 Leaves/shoots attacked by disease pests 571
A3 Attack of smallpox leaf disease 4.00
A4 Helopeltis pest infestation 6.28
A5 Less than optimal pest management 571
A6 Pay less attention to the picking cycle 2.42
AT Limited fertilizer availability 4.42
A8 Delay in fertilizer application 4.00
A9 Harvesting of young leaves/shoots is not uniform 5.57
Al10 Sorting tea leaves is less clean 7.14
All Breakdown of the picking machine 7.42
Al2 Leaf withering is not maximal 6.00
Al3 Malfunction of the withering machine 6.42
Al4 Human error 3.00
Al5 Damage to modes of transport 5.00
Al6 Scattered dry tea 8.42

Source: Primary Data Processed, 2021
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Based on the table above, 16 sources of risk are identified based on the occurrence value or
chance of occurrence frequency. The risk source of scattered dry tea has the highest value of 8.42.
The chance of scattered dry tea often occurs every week during tea drying activities so that it will be
contaminated with dirt and reduce quality. Scattered dry tea is only accommodated by a small bucket
so it cannot hold all dry tea. The emergence of risk in each activity as well as risk events will be given
a value of 1-10 based on the level of occurrence or emergence of the source of risk (risk agent)
(Munawir and Krismiyanto, 2016). The next stage identifies risk events and risk sources in HOR stage
1 to determine the APR value using the correlation value between risk sources and risk events
(Punjawa and Geraldine, 2009)
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Figure 1. Diagram of Pareto Risk
Source: Primary Data Processed, 2021

Based on Figure 1, it is known that 9 sources of risk are priorities for handling, namely damage
to the wiping machine (A13), less clean tea leaf sorting (A10), damage to the picking machine (Al11),
extreme weather changes (A1), less than optimal pest and disease management. (A5), withering is
not optimal (A12), leaf harvest is not uniform (A9), shoot leaves are attacked by pests and diseases
(A2), and limited fertilizer availability (A7). Sources of risk that fall into the priority category are risk
agents whose percentage range is below 80%. Determining the risk source category is carried out
according to Kountur (2008) using the Pareto law or 80:20 law, meaning that by handling 20% of
crucial risks first, the company can avoid 80% of losses.

Risk Management Strategy in Tea

House of Risk in stage 2 is an evaluation stage on priority risk agents to provide handling in
order to minimize these risks. The steps in HoOR stage 2 begin with formulating an appropriate
handling strategy and determining the level of difficulty by assigning scores on a scale of 3 (easy), 4
(somewhat difficult), 5 (difficult) and the value of strategy effectiveness.
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Table 6. Risk Management Strategy

Code Risk Management Strategy Dk ETD Rank
P1 Scheduling picking cycles 3.00 1,429.20 5
P2 Conduct workforce training 4.00 796.16 8
P3 Periodic maintenance of the machine 3.00 3,839.25 1
P4 Protective tree 3.25 3,443.10 2
PS5 Performing pruning 3.25 1,267.67 6
P6 Scheduling fertilizer requests 3.50 1,138.50 7
P7 Pesticide spraying 4.00 2,317.30 3
P8 Labor supervision 3.00 2,212.86 4

Source: Primary Data Processed, 2021

Based on Table 5, 8 risk management strategies were obtained by PTPN IV Bah Butong in
overcoming and preventing risks. The strategies obtained will be reviewed at the level of difficulty
of implementation (Dk). The handling strategy will then be assessed by prioritizing the Effectiveness
to Difficulty (ETD) that has the highest score so that it can help overcome the source of risk. This is
in accordance with the opinion of Ramadina et al. (2019) that the ETD value with the highest score
will be easier to apply than the ETD with a low score.

The handling strategy that takes precedence based on the order of the highest ETD value is
periodic machine maintenance (P3) with an ETD value of 2,317.30 in the risk strategy. The company
can carry out periodic machine maintenance a week both in the field and factory to avoid damage
when used. But when the engine is damaged, then at that time corrective action will be taken.
According to Prasetiyo et al. (2017) that periodic maintenance can maintain the smooth performance
of machines and production processes. Production machines affect the level of production in the
company because the more equipment used will optimize time in work and production. As said by
Irawan et al. (2017) that one of the risk factors in producing a production will be disrupted if there is
damage to equipment or production machinery at a certain time.

Protective tree (P4) with an ETD value of 3,443.10. Planting protective trees is a solution that
can be done by the company to overcome the decline in production and maintain the quantity of black
tea. Planting protective trees does not require high costs so it is easy to carry out the strategy. Types
of protective trees that can be planted in tea plantation areas are pine trees, acacia trees and silver oak
(Hag and Karyudi, 2013). Planted protective trees are useful in minimizing pest attacks by
manipulating the habitat of natural enemies and alternative hosts for natural enemies (BPTK, 2013).

Pest and disease attacks that occur require companies to carry out pesticide spraying measures
(P7). The ETD value obtained was 2,317.30. The pesticides used can be chemical pesticides, and
workers' knowledge about pests and diseases needs to be optimized so that workers are responsive in
dealing with pests and diseases. The next strategy action is pruning (P5) with an ETD value of
1,267.67 Pruning is carried out on branches or parts of tea that are attacked by pests and diseases, this
action is done so that there is no spread to healthy plants. Pruning action is also one of the garden
management actions with the aim of guarding against pest attacks and increasing production (Safitri
etal., 2018).

The next strategy with the highest ETD value of 4 is labor supervision (P8) of 2,212.68. Labor
supervision includes sorting activities, pest and disease management and damage to picking
machines. Supervision in gardens and factories is carried out by foremen when workers perform their
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duties, but workers pay less attention to problems that are considered harmless for the stability of tea
raw materials. Supervision is also assisted by garden assistants so that workers remain disciplined
and not lazy. Supervisory activities according to Sanjaya et al. (2016) that the foreman will carry out
labor supervision to have a direct impact in maintaining the final result and guarding the occurrence
of technical errors of workers.

Schedule fertilizer requests (P6) with an ETD value of 1,138.50. The lack of fertilizer
availability requires companies to regulate fertilizer supplies by scheduling fertilizer demands. The
next strategy is to conduct workforce training (P2). This action is a bit difficult to implement because
the cost and time will be long, usually training is only given to workers with high positions. This is
in accordance with Aulia et al. (2022) who stated that in identifying and controlling the risks of black
tea production, it is necessary to conduct labor training on the use of machinery and production
processing. The next strategy by scheduling a picking cycle (P1) with the lowest ETD of 1,429.20 by
scheduling a picking cycle will minimize the risk of tea sorting where the harvested tea is no longer
old shoots/leaves. Shoots that are not harvested according to the cycle make old shoots and reduce
the quality of shoots Kusumawati and Triaji (2017).

CONCLUSION AND SUGGESTION

The risk level of black tea production at PTPN IV Bah Butong of 22.46% means that the
production of black tea has a relatively high risk and fluctuates. There are 9 priority sources of risk
assessed based on the Potential Risk Aggregate, namely damage to the drying machine, sorting of tea
leaves that are not clean, damage to picking machines, extreme weather changes, less than optimal
pest management, non-optimal withering, non-uniform leaf harvest, leaf shoots attacked by pests, and
limited fertilizer availability. Priority risk management strategies identified 8 strategies. Based on the
research that has been done, the researcher suggested that the company is able to implement risk
handling strategies such as providing protective trees, conducting labor supervision, carrying out
periodic machine maintenance, spraying pesticides, pruning, scheduling fertilizer requests,
conducting labor training for all workers and scheduling picking cycles to minimize risks that are
priority sources of risk.
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