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Cites per document Year Value
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Journal Self-citation is de�ned as the number of citation
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same journal.
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have been produced by researchers from several
countries. The chart shows the ratio of a journal's
documents signed by researchers from more than one
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Citable documents Non-citable documents
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PREFACE 

The 2nd International Conference on Food Security and Sustainable Agriculture in the 

Tropic (IC-FSSAT 2019) was held in Makassar, Indonesia on September 2 2019. As in 

previous conference, IC-FSSAT 2019 is dedicated to address issues related to food 

security and sustainable agriculture in the Tropics. This event was hosted by Faculty of 

Agriculture and Publication Management Centre (PMC), Universitas Hasanuddin.  

The major goal and feature of the conference was to promote knowledge, science, and 

technology as well as to address issues in food security and sustainable agriculture in 

the tropics, by bringing together researchers, scientists, practitioners and scholars in 

the respected fields. While food security and sustainable agriculture issues had been 

discussed broadly in several conferences, our conference emphasizes on the tropical 

agriculture. A total of 7 Keynote/Invited Speakers from Australia, Germany, Taiwan, 

Czechoslovakia, Japan and Indonesia delivered an insight into the state of art of the 

challenges in food security and sustainable agriculture in the tropics and any 

possibilities that could arise in developing integrated problem solving and collaboration 

to create better world.  

This proceedings present selected papers submitted to the conference by academics 

and researches from universities and research institutes. All papers were subjected to 

rigorous peer-reviews by conference committee members and international reviewers 

to ensure their compliance to meet the required standard for qualified scientific 

publication. This volume presents recent researches in the field of Food Security and 

Sustainable Agriculture in the Tropic covering various related areas of Crop Production 

and Environment, Plant Breeding and Biotechnology, Biodiversity and Climate Change, 

Integrated Pest and Disease Management, Genetically Modified Foods, Food Safety, and 

Product Development, Geospatial Agriculture, Agricultural Engineering and Sustainable 

Agriculture and Rural Development. 

 

We would like to appreciate all authors who have contributed to this proceedings, the 

conference committee, speakers, attendees, organizing committee and sponsors who 

have made the 2nd IC-FSSAT a succces. We wish the conference will have siginificant 

contribution in field of food scurity and sustainable agriculture. We are also expecting 

that this conference proceedings contributes in looking at a new paradigm for food 

security and sustainable agriculture, especially in the tropic. 

 

 

Rinaldi Sjahril 

Chair of Organizing Commitee 2nd IC-FSSAT 2019 
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by expert referees to the professional and scientific standards expected of a proceedings journal published

by IOP Publishing.
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Abstract
Cayenne pepper as an agricultural commodity has distinctive characteristics that are not available every

time are difficult to store for a long time and prices tend to fluctuate. The implication is that chilies

require a treatment such as supply chain management well and post-harvest treatment such as dried or

mixed material for processing industries. This study aims to describe the pattern of product flow in the

cayenne supply chain in Gorontalo. The study used the survey method and sampling using a purposive

sampling technique to farmers and traders. Data analysis used descriptive analysis and Hayami added-

This site uses cookies. By continuing to use this site you agree to our use of cookies. To find out more,
see our Privacy and Cookies policy. 

1 2 3 2 1

ria.indriani@ung.ac.id
 Department of Agribusiness, Faculty of Agriculture, Gorontalo State of University, Indonesia

 Department of Social-Economics, Faculty of Agriculture, Universitas Hasanuddin, Indonesia

 Department of Agronomy. Faculty of Agriculture. Universitas Hasanuddin, Indonesia

R Indriani et al 2020 IOP Conf. Ser.: Earth Environ. Sci. 486 012003

https://doi.org/10.1088/1755-1315/486/1/012003

Buy this article in print

1

2

3

https://iopscience.iop.org/page/remote-access-guidelines
https://iopscience.iop.org/journal/1755-1315
https://iopscience.iop.org/volume/1755-1315/486
https://iopscience.iop.org/issue/1755-1315/486/1
http://ioppublishing.org/privacyPolicy
mailto:ria.indriani@ung.ac.id
https://doi.org/10.1088/1755-1315/486/1/012003
https://pod-iopscience.org/?doi=10.1088/1755-1315/486/1/012003&UTCDate=20072020_090721


value analysis. The results of the research show that the product flow pattern in the cayenne supply

chain is a product distribution in the form of fresh cayenne pepper and dried cayenne pepper. Farmers

sell fresh cayenne through collector traders, wholesalers, market traders and directly to retailers. While

processing and distributing dried cayenne by retailers. The added value created by every kg of fresh

cayenne pepper is Rp 1,126,688 or 90.27% of the production value. Hayami's additional analysis shows

that the added value in every one kg of dried chili is Rp. 7,400 or 59.20% of the value of the product.

The rate of profit is 58.1% of the value of production, meaning that every 100 kg of production value

will be obtained as much as 58.1 kg of profit.
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Abstract. Cayenne pepper as an agricultural commodity has distinctive characteristics that are not 

available every time are difficult to store for a long time and prices tend to fluctuate. The implication 

is that chilies require a treatment such as supply chain management well and post-harvest treatment 

such as dried or mixed material for processing industries. This study aims to describe the pattern of 

product flow in the cayenne supply chain in Gorontalo. The study used the survey method and 

sampling using a purposive sampling technique to farmers and traders. Data analysis used descriptive 

analysis and Hayami added-value analysis. The results of the research show that the product flow 

pattern in the cayenne supply chain is a product distribution in the form of fresh cayenne pepper and 
dried cayenne pepper. Farmers sell fresh cayenne through collector traders, wholesalers, market 

traders and directly to retailers. While processing and distributing dried cayenne by retailers. The 

added value created by every kg of fresh cayenne pepper is Rp 1,126,688 or 90.27% of the production 

value. Hayami's additional analysis shows that the added value in every one kg of dried chili is Rp. 

7,400 or 59.20% of the value of the product. The rate of profit is 58.1% of the value of production, 

meaning that every 100 kg of production value will be obtained as much as 58.1 kg of profit. 

1. Introduction 

Cayenne pepper is a strategic commodity [1] and the main vegetable commodity in Gorontalo Province with 

a harvest area of 2,606 Ha with a production of 25,126 tons [2]. For the people of Gorontalo, chili can be 
likened to butter for the Dutch because it is used as a sauce, cooking spices, and as an appetite enhancer. 

The characteristics of cayenne pepper that is not durable and is always consumed fresh make it must be 

available at all times [3]. 
Cayenne as an agricultural commodity has a characteristic that is not available at all times is difficult to 

store for a long time and prices tend to fluctuate. Besides cayenne pepper has a high level of damage caused 

by pests and diseases so that farmers often experience losses in the form of production down or crop failure. 

The implication is that chili requires treatment such as good supply chain management and post-harvest 
treatment such as dried or mixed material for the processing industry [4]. Processed chili products consist 

of two forms, namely: semi-processed processed products and processed products. Semi-processed 
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processed products are made to anticipate if production is abundant, so the selling price of cayenne pepper 

is very low. This product is sold for home industrial purposes such as in the manufacture of chips, instant 

noodle industry, canned food and other foods such as dried chilies, chili powder, and chili paste. While 
processed products such as chili sauce, chili sauce, and shredded chili [5]. 

The supply chain is a network of companies that work to create and deliver a product to the end-users 

together [6]. A supply chain is an entire network related to the activities of a firm that links suppliers, 
factories, warehouses, stores, customers. There are three aspects that must be regulated in the supply chain 

mechanism, namely: material flow from upstream to downstream, financial flow and information flow from 

upstream to downstream [6–8]. Based on the supply chain concept, there are three stages in material flow. 

Raw materials are distributed to manufacturers to form a physical supply system, manufacturers process 
raw materials, and finished products are distributed to end customers to form physical distribution systems. 

Material flow patterns indicate that raw materials are distributed to suppliers and manufacturers who do the 

processing so that the finished goods are ready to be distributed to customers through distributors. Product 
flow occurs from suppliers to information. The request from the customer is translated by the distributor 

and the distributor conveys to the manufacturer, then the manufacturer distributes the information to the 

supplier [8]. The success of the food supply chain depends on the strong and effective interaction between 
the ingredients supplier, the main packaging material provider, repackers, printing companies, intermediary 

traders and other suppliers [6,9]. 

The supply chain is more emphasized in the material and information flow series, while supply chain 

management emphasizes efforts to integrate supply chain assemblies [10,11]. Agricultural product supply 
chain management represents overall management of processing, distribution, marketing, to the desired 

product reaches the consumers, which aims to make the entire system efficient and effective, minimizing 

the costs of transportation, and distribution to the inventory of raw materials, semi-finished materials, and 
finished goods [6,8,12]. 

In the agricultural commodity system, there is a commodity flow that flows from upstream to 

downstream, which starts from the farmer and ends at the end consumer and gets treatments such as 

processing, preserving and transferring to add a user or cause added value. This relates to the nature of 
agricultural products that are perishable (easily damaged) and bulky owned by agricultural products [13]. 

The concept of added value to agriculture is when an item gets treated both during the production process 

or distribution to consumers so with these activities, consumers spend more money on goods they buy. The 
purpose of the added value is to measure the remuneration received by businesses and employment 

opportunities that can be created by the commodity system [14]. Added value is related to the supply chain 

principle because by adding value to an agricultural product, the commodity will be more easily accepted 
by the broad market [15]. 

Several studies on flow in the supply chain have been carried out, including research about the supply 

chain concept which consists of three (3) stages in material flow, namely: raw material flow, financial flow 

and flow information, which is used to evaluate cassava supply chain flow in Central Java [7]. The material 
supply chain of cayenne pepper in Tomohon City [16]. Analyzed the flow of material downstream from the 

cereal supply chain in France [12]. Therefore, the study aims to describe the pattern of product flow in the 

supply chain of cayenne pepper in Gorontalo. 

2. Methods 

The research method used was a survey method. Sampling technique using purposive sampling method with 

the object of research is farmers and traders of cayenne pepper. Data needed in this study are primary data 

and secondary data. Primary data were obtained from observations and direct interviews with 30 farmers 
and 40 cayenne pepper traders. While secondary data sourced from the Ministry of Agriculture of the 

Republic of Indonesia. This research was carried out for from January-October 2018 in Gorontalo Province, 
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particularly in North Gorontalo Regency and Pohuwato Regency as a center for cayenne pepper production 

in Gorontalo. Data analysis method uses descriptive analysis and Hayami Value Added analysis. 

3. Results and discussions 

The product flow in the supply chain of cayenne pepper in Gorontalo is the distribution of products in the 

form of fresh cayenne pepper and dried cayenne pepper. The flow of fresh cayenne produced by farmers in 

Gorontalo Province involves collecting traders, wholesalers, market traders, retailers, and out-of-town 
traders. At the production stage at the farmer level, sources of special production facilities for seedlings 

originate from the farmers themselves, traders, fellow farmers, and farm shops. The farm shop sells 

fertilizers, medicines and agricultural equipment. At the production stage, land preparation, planting, 

maintenance, and harvesting are carried out. Farmers sell fresh cayenne pepper through collectors (40 
percent), through large traders (26.67 percent), through market traders (10 percent) and directly to traders’ 

retailers (23.33 percent). While the processing and distribution of dried cayenne pepper by retailers and 

direct sales of consumers in the market. The pattern of product flow in the supply chain of cayenne pepper 
can be seen in figure 1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Product flow patterns in the rawit chili supply chain in Gorontalo, 2018. 

Chilli 

Farmers 

 

Productio

n Stages:  

Land 

preparatio

n Planting 

Maintenan

ce Harvest 

Productio

n period: 

4-6 

months 

!"#"$%&&"#$

'()*#+&,()-&

./000&1+&"&$"-

23%45&

6"4576&

&8/000&1+&"&

$"-&

!"#$%&$'%#

(#)#*+,-#

.&/01&

9:.&3%*76&

&

,%445;)%76

</=.>&1+&"&

$"-&

!,-#&0234##

(#)#,5#637#

!"715)&97"$576&<00&

1+?$"-&

!,#&0234#

(),5#683/7%#

.00&1+&

!*#$%&$'%#

(),-#637&

,%#6*A57

C+7%(#$*6)7-B&

@56)"*7"#)&

D%7%#)"4%&

@5)"(4576&

&E0&1+&

!#9#&0234

57&

F/800&1+?$"-&

!#:#$%&$'%#

(),5#637&

G"4*&,()-&:F/<00&1+&"&$"-&

&H6(A*&97"$576#

F/>00&1+&"&$"-&

!#;#$%&$'%#

(#)#*#.&/01&



(IC-FSSAT)

IOP Conf. Series: Earth and Environmental Science 486 (2020) 012003

IOP Publishing

doi:10.1088/1755-1315/486/1/012003

4

The flow of fresh cayenne products starts from farmers to consumers as follows: 

1) Farmers → Wholesalers → Traders in Isimu and Palu City 

Cayenne pepper farmers in Randangan Pohuwato Subdistrict distribute their crops in the form of fresh 

cayenne pepper to Wholesalers in the district capital. This is often done by farmers when abundant chili 

yields, this usually occurs in the 1st harvest until the 6th harvest. Wholesalers buy cayenne pepper to 
intention to resell outside the city, namely to large traders outside the city in Isimu and Palu City. Delivery 

of fresh cayenne pepper to Palu from Randangan approximately 1,200 kg, this is only done at any time if 

there is demand. Delivery of cayenne pepper to Palu by road can be taken approximately 8-10 hours by 
inter-provincial bus. Then the wholesalers in Palu sent cayenne pepper to Samarinda via the port for 2 nights. 

While shipping cayenne pepper to out-of-town traders in Isimu takes about 4 hours by road using a pick-up 

car rented by a large trader. Delivery of cayenne pepper to out-of-town traders in Isimu to send the cities of 
Manado and Bitung is done every day around 1,300 kg a day, except holidays. After cayenne pepper is 

bought by an out-of-town trader in Isimu, then out-of-town trader hires people to sort cayenne pepper, ie 

separating cayenne pepper whose quality is not good to fresh. In the sorting process, there is usually a 

depreciation of about 5 kg in 1 sack containing 55 kg of cayenne pepper. After sorting, then put in a sack. 
The results of the remaining sort are taken back by traders out of town in Isimu to be dried for a week. The 

result of drying cayenne pepper then becomes dry chilies that can be resold when the supply of cayenne 

pepper on the market decreases. The cayenne pepper is then stored for 1-2 days in a storage warehouse then 
the next day it is sent to big traders outside the city in the cities of Manado and Bitung. Delivery of cayenne 

pepper from Isimu to the cities of Manado and Bitung is reached by road about 8-10 hours by pick-up car. 

While shipping to Surabaya and Biak (through Isimu's big traders in Gorontalo Regency) is not every day, 
only if there is demand, where the demand is up to 2,000 kg. Delivery of cayenne pepper to Surabaya and 

Biak by plane. 

 

2) Farmers → Large traders → Out-of-town traders (Manado and Bitung). 
Cayenne pepper farmers in Anggrek and Kwandang Subdistrict, in North Gorontalo District, directly 

distribute their harvests to large traders in the Pontolo Plot the capital of the Regency. Large traders then 

send them to out-of-town traders in the cities of Manado and Bitung. Delivery of cayenne pepper from 
Kwandang to Manado and Bitung ranges from 4,000 kg a day or an average of 1,333 kg which is carried 

out every day except holidays and holidays. Delivery of cayenne pepper to the cities of Manado and Bitung 

by road can be taken approximately 8-10 hours by using a pick-up car rented by a wholesaler for at  

Rp 150,000 a sack. Out-of-town traders in Manado and Bitung supply cayenne pepper from North Gorontalo 
to Manado Wanea Market and Biri Giriyan Market, as well as supermarkets in the city. The quality types 

of cayenne pepper are also distinguished from class I for supermarkets and class II for sale in the market. 

 
3) Farmers → Collector Traders → Large Traders → Out-of-Town Traders (Manado and Bitung). 

Cayenne pepper farmers in Anggrek, Kwandang, and Sumalata districts of the North Gorontalo Regency 

sell their production to collectors who often pick up directly to farmers. Collecting traders in Anggrek and 
Kwandang Districts then sell it to Large Traders in the Pontolo Plot with a transaction volume of around 

1,593 kg a day or an average of 318.6 kg a day. Delivery of cayenne pepper by collectors is done every day 

using a motorcycle with a distance of approximately 15-20 minutes. Meanwhile, collecting traders in 

Sumalata Sub-District send cayenne pepper to Large Traders in the Pontolo Plot using a pick-up car or city 
transportation car with a distance of approximately 4 hours by road. 

Wholesalers hire people to sort cayenne pepper, usually, there is a shrinkage of about 5 kg in 1 sack 

containing 55 kg of cayenne pepper. After sorting, then put in a sack. The results of sorting the remaining 
cayenne pepper that was not sent were taken by the sorter. Cayenne pepper in a sack is then stored for 1 day 
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then the next day it is sent to big traders outside the city in the cities of Manado and Bitung. Delivery of 

cayenne pepper from Kwandang to Manado and Bitung ranges from 4,000 kg or an average of 1,333 kg a 

day which is carried out every day except holidays and holidays. Delivery of cayenne pepper to the city of 
Manado and Bitung by land which can be taken approximately 8-10 hours by using a pick-up car as well as 

channel 2. 

 
4) Farmers → Collector Traders → Large Traders → Out-of-Town Traders → Retailers in Gorontalo City 

→ Consumers, Agro-Industry and Restaurants. 

Collector traders often pick fresh cayenne pepper directly to farmers in Randangan Pohuwato District. Then 

sell it to Wholesalers in the district capital with a transaction volume of around 900 kg a day or an average 
of 300 kg a day. Delivery of cayenne pepper by collectors is done every day using a motorcycle with a 

distance of approximately 15-20 minutes. Wholesalers buy cayenne pepper intending to resell outside the 

city, to large traders outside the city in Gorontalo City. Pohuwato-Gorontalo City takes about 4 hours by 
road using a pick-up car. Delivery of cayenne pepper to out-of-town traders in Gorontalo City is done every 

day around 500 kg a day, except holidays and holidays. Out-of-town traders in Gorontalo City buy cayenne 

pepper from wholesalers in Pohuwato Regency to resell to retailers in the Central Market of Gorontalo City. 
Out-of-town traders in Gorontalo City to the Central Market by motorcycle or bentor with a distance of 15 

minutes. Then retailers in Gorontalo Central Market sell fresh cayenne pepper to consumers, agro-industries, 

and restaurants, which are carried out every day around 90 kg or an average of 22.5 kg. Agroindustry 

processes cayenne pepper into Sambal Sagela and leaves it in a gift shop in Gorontalo City. While retailers, 
besides selling fresh cayenne peppers, also sell no-stalk cayenne pepper and dried cayenne pepper. Where 

consumers are restaurants and meatballs sellers. 

 
5) Farmers → Collector Traders → Reseller Traders → Consumers. 

The harvest of cayenne farmers is directly picked up by collectors at the location. Then the retailer buys 

cayenne pepper to the collecting trader with a purchase of 350 kg or an average of 116.7 kg every 2-3 days 

which then takes it to the local market with a distance of 15-30 minutes. Retailers bring cayenne pepper that 
has been packaged in sacks using bentor to the Orchid Market, Molingkapoto, Moluo, Gentuma, 

Randangan, and Marisa. 

 

6) Farmers → Retailers → Consumers. 

Cayenne pepper farmers bring their harvest directly to retailers in the Anggrek Market, Molingkapoto, 

Moluo, Gentuma, Randangan, and Marisa. This is done because the farmers harvest volume is only a little; 

this is done at the 7th and 8th harvest when the cayenne pepper yield starts to decrease in number, so farmers 

prefer to sell directly to retailers in the market, so they can quickly get profits. The transaction volume of 

farmers to retailers is 196 kg or an average of 23.3 kg. Farmers bring cayenne pepper that has been packaged 

in sacks using bentor or motorcycle with a distance of 15 minutes by road.  

7) Farmers → Market Traders → Retailers → Consumers. 

Farmers' harvests are directly picked up by market traders at the location with an average purchase of 200 

kg per day. Then the market traders bring cayenne pepper that has been packaged in sacks to the market 

namely Pasar Anggrek, Molingkapoto, Moluo, Gentuma to be sold directly to retailers. The means of 

transportation used is a bentor by road with a distance of 15-20 minutes. 

In general, the flow of fresh cayenne products in Gorontalo Province is based on the availability; the sale 
of cayenne pepper depends on the amount of supply available in farmers and traders. The product flow is 

very smooth to get out of town, especially the cities of Manado and Bitung because it is supported by 
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adequate transportation and road infrastructure. Most of the respondent farmers prefer to sell to collecting 

traders (40%) even though the sales volume is not as big as that of the large traders. This is due to the bonds 

between farmers and collectors, namely in terms of loans, both in the form of money and production 
facilities. The relationship between farmers and collectors is a habit where farmers do not have enough 

capital and knowledge to market chilies directly to consumers. Traders usually have enough capital to run 

their business and have a large network of traders who become partners [17]. 
When the production of cayenne pepper increases and the price of cayenne pepper falls, many farmers 

in Gorontalo allow the cayenne pepper to rot and do not harvest the results, but at the level of wholesalers 

and retailers, they store and dry the cayenne for 1-2 weeks. When prices rise, they then sell it in the form of 

dried cayenne pepper. The commodity of dried cayenne pepper often appears when the price of cayenne 
pepper is expensive and rare to be obtained in the market. The added value of processing cayenne pepper 

into dry chilli in Gorontalo can be seen in table 1. 

Table 1. Analysis of hayami added value for dry cayenne pepper in Gorontalo, 2018. 

Source: Primary data Analysis, 2018 

Table 1 explains that with raw materials an average of 100 kg/day produces Dry Chillies as much as 25 

kg a day. The processed products are sold at an average price of Rp 50,000 a kg. The conversion factor 

value is 0.25 so the value of the product is Rp. 12,500/kg. The added value in every one kg of dried chilies 
is Rp 7,400 or 59.20% of the product value. The profit level of this processing is 58.10% of the product 

value, which is Rp. 7,262/kg. The advantage of Hayami's value-added analysis is that it can be seen the 

amount of added value, and the amount of remuneration to the owners of production factors and can be 

applied outside the processing sub-system, such as marketing activities [13,18,19]. 

 

No. Variable Value 

1 Output (kg a day) 25.00 

2 Raw materials input (kg a day) 100.00 

3 Labor input (HOK day) 3.43 

4 Conversion Factor 0.25 

5 Labor coefficient  0.03 

6 Product Price (Rp a day) 50,000.00 

7 Labor wages (Rp/HOK) 4,000.00 

Revenue dan Profit (Rp a kg cayenne pepper) 

8 Price of raw materials input (Rp/kg) 5,000.00 

9 Other input contributions (Rp/kg) 100.00 

10 Product Value (Rp/Kg) 12,500.00 

11 Added Value (Rp/Kg) 7,400.00 

  Added value ratio (%) 59.20 

12 Labor income (Rp/Kg)  137.20 

  Share of labor (%) 1.85 

13 Profit (Rp/Kg) 7,262.80 
  Profit rate (%) 58.10 
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4. Conclusion 

The product flow pattern in the supply chain of cayenne peppers is the distribution of products in the form 

of fresh cayenne and dried cayenne. Generally, the flow of fresh cayenne products in Gorontalo is based on 
availability, where the sale of cayenne pepper depends on the amount of supply available in farmers and 

traders. The product flow is very smooth to get out of town, especially the cities of Manado and Bitung 

because it is supported by adequate transportation and road infrastructure. Most of the respondent farmers 
prefer to sell to collectors (40 percent) even though the sales volume is not as big as at large traders, the rest 

through large traders (26.67 percent), market traders (10 percent) and directly to retailers (23.33 percent). 

The flow of dried cayenne products in the form of processing and selling of dried cayenne pepper is directly 

carried out by retailers to consumers in the market. The added value created from every kilogram of fresh 
cayenne pepper is Rp 1,126,688 or 90.27% of the production value. Hayami's added value analysis shows 

that the added value in every one kg of dried chilies is Rp 7,400 or 59.20% of the product value. The profit 

rate is 58.1% of the production value; it means that every 100 kg of production value will produce a profit 

of 58.1 kg. 
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