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Abstract

The study aims to determine the price fluctuations and their effects on patchouli farm and patchouli oil production in Aceh Province. The
Research Method used survey method with an explanatory research as an approach. The location of the study was conducted in Aceh
Province, in Aceh Jaya Regency and Aceh Barat Regency. The fluctuations of patchouli oil price have an affect to the motivation of farmers
in developing patchouli farming. Farmers in the study location tend to do patchouli farming when the price of patchouli oil is high, instead
farmers do not do patchouli farming when the price of patchouli oil decreases. The fluctuations in patchouli oil prices determined by the
quality of patchouli oil and market demand have a dominant influence on the development of production and the productivity of patchouli
in Aceh. Standardization of patchouli oil quality at the agro-industry level will increase the price of patchouli oil at the farmers level and
increase farmers' income. The price of patchouli oil fluctuates depends on Patchouli Alcohol (PA) levels. This is the main reason for traders
at the district and provincial levels to reduce prices at the farm level. Aceh Patchouli has oil quality that qualified with basic export standards.
But there is still a need for cultivation techniques and better application of refining technology to improve the quality of patchouli oil at
the farmer level so that it can increase the price of patchouli oil at the farmer level while simultaneously increasing the income and welfare
of farmers. The phenomenon of patchouli oil price fluctuations in high has an important role in the development of patchouli oil
agro-industry.
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1. Introduction

Aceh has a potential for patchouli development because Aceh has a tropical climate that suitable for patchouli farming. Aceh patchouli
plantations are generally developed by farmers with diverse cropping patterns [1]. The higher oil quality content contains around 2.5-5%
oil, it is more in demand in both the domestic and international markets. There are three superior Aceh patchouli varieties with high oil
content and quality, like Lhokseumawe, Tapak Tuan, and Sidikalang. The Aceh Patchouli Protection Community Forum (FMPNA) stated
in 2015 patchouli production in the four production centers (West Aceh, Aceh Jaya, South Aceh and Gayo Lues Regency) was 500 kg /
month, while market demand reached 2 tons / month. Each district produces patchouli oil from the average 200 kg / month. Each patchouli
farmer in Aceh has 1 hectare until 12 hectares of farming area. However, the potential of patchouli is estimated can not optimally [2] [3].

The efforts of the regional government in developing Aceh patchouli through the expansion of patchouli planting areas have not provided
maximum results. Aceh's patchouli productivity is low . Even the price of patchouli oil tends to fluctuate. Patchouli productivity is still
relatively low, the average yield is only 214 kg per ha per year with 1-2% oil content from dry matter. Furthermore stated the level of
patchouli productivity from year to year continued decrease [4]. The productivity level below 150 kg of oil / ha reaches an area of 45% of
the total patchouli planting area in Indonesia. The development of patchouli planting areas in Aceh was not followed by an increase in
productivity, quality and price stability. In 2015, Aceh's patchouli productivity was 321 kg / ha. Patchouli Alcohol (PA) quality is below
31% and prices always fluctuate. The low production of most patchouli is caused by the application of technology does not have attraction
to environmental aspects. Besides that the pattern of planting is very diverse. Many studies in several patchouli planting locations showed,
some patchouli planting is planted in locations with less suitable land based on growing requirements. The low level of productivity is
probably caused by several factors including the drought season, low cultivation skills and poor seed quality [5].
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2. Literature Review

2.1. Characteristics and Quality of Aceh Patchouli

Patchouli is Aceh's leading export commodity and the quality of Aceh's patchouli oil occupies the best quality in the international market.
Patchouli oil distillation (extraction) business is carried out on a small and medium scale, but patchouli oil processing is still at the upstream
level and only uses traditional methods. The patchouli processing business still encounters many obstacles related to yield, the length of
the extraction process and the low quality of patchouli oil extraction. The average yield of patchouli oil extraction is around 1-2% with a
very long extraction time of about 7-10 hours. The use of conventional extraction technology is one of the causes of low industrial yields.
The Caritas International Institute for Czeh Republic stated that Aceh's patchouli product could be a potential product because it has a
distinctive aroma and is not owned by any region [6] [7] [8].

Patchouli oil is used, among other things, as a raw material, mixing material and fixative (perfume binder) in the perfume, pharmaceutical
and cosmetic industries as well as food and beverages as well as a fragrance for scarves, carpets and woven goods [9] [10]. Aceh patchouli
or pogostemon cablin benth has an oil content ranging from 2.5 to 3.3 percent. Therefore, patchouli in Aceh is above the world average
quality. The quality of patchouli oil is strongly influenced by the content of PA which is the main component in patchouli oil, and is
required in international trade of 30%. Some of the obstacles in the patchouli oil industry include the low quantity of oil recovery (rende-
ment), varying oil quality, discontinuous production and fluctuating prices, thereby reducing the competitiveness of the national patchouli
oil industry [1] [11].

2.2. Added Value and Business Feasibility

Added value is the added value of a commaodity due to the functional input applied to the commodity in question. The functional input is
a process of changing shape, moving places, or storing. Several important variables related to value added analysis are conversion factor
which refers to the number of outputs produced from one unit of input; labor coefficient factor which refers to the amount of direct labor
needed to process; and the value of the product which refers to the value of the output produced from one unit of input [12] [13].

3. Methods

Research Location
The research location was determined purposively, are in West Aceh District and Aceh Jaya Regency as the center of Aceh patchouli
production according to indicators of land area, production and patchouli productivity [7] [14].

Research Methods

This study used an explanatory as research approach with survey methods. Data collection techniques are construct by observation, inter-
views, and documentation. Identification of Aceh patchouli and patchouli oil production patterns at patchouli farming and patchouli oil
agro-industry, patchouli oil price fluctuations and their effects on patchouli and patchouli oil production and its relationship to market
demand was taken by qualitative and quantitative descriptive as an approaches [15] [16] [17].

4. Results and discussion

Aceh Patchouli was developed in the form of smallholder plantation business with mixed garden patterns. Generally patchouli plants are
developed in high-land areas and far from the location of village. Planting is done by an intercropping system, farmers are planted together
with other crops such as palm oil, cocoa, and others. This is not much different from the results of research in Asahan District (North
Sumatra - Indonesia) that the profile of patchouli agroindustry in the area is the scale of small businesses, farmers' business owners, simple
processing technology, crop patterns tend to intercropping and patchouli exploitation is only another income.

The environmental conditions (agroclimate) was a primary affect to the content and quality of patchouli oil. Planting in an open land allows
the content of patchouli essential oil to reach 5%, while in places or land with too many protective trees only 4.66% (Mangun, 2005). The
management of patchouli cultivation intensively and the environment grows that fill the requirements, like a temperatures of 24-28 ° C,
rainfall 2000 - 3500 mm per year or humidity> 75%, soil texture crumb, loose and many humus, and soil height reaches 50 - 400 m above
sea level. Plants is grow in the low-lands have high oil content, low PA (pathchouly alcohol), and compared with the highlands, low oil
content but high PA. Patchouli Alcohol (PA) quality of patchouli oil is below 31% and prices always fluctuate (Rosman, 2012). Patchouli
essential oil levels vary, depending on the variety. Patchouli aceh (Pogostemon cablin), because it does not have flower, the oil content is
high (2.5 - 5%). Java patchouli (P. heyneanus) due to the flowering plant, low oil content (0.5 - 1.5%). While the patchouli (P. hortensis),
the oil content is 0.5 - 1.5%, and this type is less favored in the market.

Patchouli plants is a raw material of essential oils. Plants that produce essential oils are estimated at 150-200 species of plants, including
those belonging to the Pinaceae, Labrate, Compositae, Lauraceae, Myrtaceae, and Umbelliferaceae families. Essential oils can be sourced
from every part of the plant, such as leaves, flowers, fruit, seeds, stems, skin, and roots. For patchouli plants, the essential oil is taken from
the leaves. Patchouli processing into patchouli oil is generally done by farmers with a salary system in the processing industry. In a planting
area of 625 m2, 6 kg of patchouli oil can be obtained. The utilize of refining equipment in processing will determine the quality of patchouli
oil and will affect the price of patchouli oil. The price of patchouli oil from the results of processing with stainless steel distillers ranges
from 440,000 IDR / kg, while patchouli oil produced from a simple refiner can be sold at a price of 420,000 IDR / kg. The use of stainless
steel construction materials, can produce patchouli oil that fill quality standard. The price of patchouli oil in the domestic market is influ-
enced by the price of patchouli oil in the international market. Indonesia supplied 80-90% of patchouli oil on the international market.
Patchouli oil export volume has increased every year by 6% over the 10 years ago and the demand of patchouli oil in the international
market each year is between 1200-1400 tons and the volume tends to increase, while the available production only reaches 1,000 tons per
year. This is due to the price of patchouli oil in the international market has slightly increase annually.

The quality of patchouli oil is not same and do not have standardized because the selling price of patchouli oil at the farm level relatively
cheap even though the demand for patchouli oil in the international market is relatively increasing every year. The price of patchouli oil
fluctuates depends on Patchouli Alcohol (PA) levels. This is the main reason for traders at the district and provincial levels to reduce prices
at the farm level. Aceh Patchouli has oil quality that qualified with basic export standards. But there is still a need for cultivation techniques
and better application of refining technology to improve the quality of patchouli oil at the farmer level so that it can increase the price of
patchouli oil at the farmer level while simultaneously increasing the income and welfare of farmers. The phenomenon of patchouli oil price
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fluctuations in high has an important role in the development of patchouli oil agro-industry. Export opportunities and high quality patchouli
oil should be the main focus for local governments and exporters to develop local resources with an agro-industrial approach so as to
increase the income and welfare of farmer households, the introduction of new types of plants is very important for increasing and stabi-
lizing farmers' income. The development of agro-industry small and medium enterprises, especially essential oils is very important and
strategic in terms of employment, equity and economic growth and in order poverty alleviation.

In 2015, the price of patchouli oil at the district level was relatively stable. On the other hand, prices at the farm level and sub-district
collectors tend to cultivate, especially in August to November. This shows that price increases at the district level are not well integrated
at the level of farmers and sub-districts. This condition is not beneficial at the level of farmers and traders (Figure 1)
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Fig 1. Enlargement of Patchouli Oil Prices in West Aceh District in 2015

In 2020, there was a downward trend in the price of patchouli oil in Aceh Province in April 2020. The trend has a decline sharp occurred
in April to June. Furthermore, the price decline slightly to December 2020, whereas the price at the farm level remained relatively. 600,000
IDR / kg (Figure 2).
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Fig 2. Development of Patchouli Oil Prices in West Aceh District in 2020

The fluctuations of the patchouli oil price based on farmers' decision to cultivate patchouli. This will affect the availability of patchouli oil
in the international market. Winarti (2005) stated the reason for farmers to cultivate patchouli for several reason, but the most dominant is
that patchouli is considered more profitable. The second biggest reason is because it follows other farmers who have first planted patchouli.
According to Willock et al. in Ondersteijn et al. (2003) decisions taken by farmers to try something new are not only influenced by eco-
nomic factors but also socio-economic and psychological factors.

The potential of patchouli oil ranges from 20 kg / ha to 35 kg / ha. The biggest patchouli oil potential in Jaya District is 35 kg / ha, but
patchouli productivity is relatively low (<150 kg / ha). Most patchouli growth is in the Pasie Raya District. Patchouli potential in this
district reaches 34 kg / ha (Table 1). According to Pujiharti et al. (2000) increasing production through appropriate cultivation techniques,
patchouli oil repair and development of patchouli planting to areas that have bright prospects seen from the level of land suitability and
climate and marketing.
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Table 1. Development of Patchouli Area, Production and Productivity in Aceh Jaya Regency, 2013-2017

Year Plantation Area Production Productivity Farmers

(Ha) (Ton) (Kg/Ha) (KK)
2016 500 35 103 1.285
2017 500 16 103 611
2018 244 19 107 611
2019 84 43 297 611
2020 198 27 136 611

Source: Forestry and Plantation Service District of Aceh Jaya, 2016.

The potential of plantations can support the economic sector of the people in rural settlements, so that the mixed plantation areas in this
region will be maintained. The area of this large plantation area is set at 54,363.04 Ha (19.67%) while the area of the mixed plantation area
is 62,840.89 Ha (22.73%). Compared to other plantation crops, patchouli planting area is relatively small at only 201.50 hectares, indicating
that patchouli farming is a side activity. Patchouli plant was developed by 878 farmers in all sub-districts in the area of Aceh Barat Regency
with a land area of 201.50 ha, production of 31.44 tons, and the average productivity of patchouli oil of 240 kg / Ha (Forestry and Plantation
Service Aceh Barat Regency, 2019 ) This shows that patchouli plants have the potential to be developed which is supported by the availa-
bility of land and agro-climates that are in accordance with patchouli cultivation. But the level of productivity of patchouli plants is rela-
tively low. Low productivity level (under 150 kg of oil / ha) reaches 45% of total patchouli planting area in Indonesia (Setiawan and
Rosman, 2013). The low supply of Aceh patchouli oil is due to; (1) the low yield of patchouli oil obtained, (2) the quality of oil is low and
variety due to poor quality control, and (3) the supply of non-continuous products and fluctuating prices (Yuhono, 2014). The fluctuations
of patchouli oil price have an affect to the motivation of farmers in developing patchouli farming. Farmers in the study location tend to do
patchouli farming when the price of patchouli oil is high, instead farmers do not do patchouli farming when the price of patchouli oil
decreases.

The high world demand for essential Indonesian patchouli oil indicates that the Province of Aceh has great potential for patchouli devel-
opment, which is supported by the availability of plantation land, agro-climate conditions that support the growth and development of
patchouli commodities, the support of local governments and international institutions, and the processing of patchouli into patchouli oil
relatively easy and can be done by farmers. Increased production and stability of patchouli oil prices will encourage the development of
patchouli oil agro-industry and at the same time improve the regional and national economy. Small-scale modern export-oriented agro-
industry is the best way to transfer knowledge and technology. States that compared to staple crops, cash crops provide a higher contribution
to overall economic growth so that it can help break the cycle of poverty.

5. Conclusion

Patchouli oil price fluctuations, which are determined by patchouli oil quality and market demand, have a dominant influence on the
development of Aceh's oil production and productivity. The standardization of patchouli oil quality is determined by the refining process
and the use of distillers. For this reason, special attention is needed from the government and exporters to develop Aceh patchouli, both at
the level of cultivation, processing, and marketing of patchouli oil
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