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ABSTRACT

The aim of this study is, first, to analyze the adoption rate of farmers who take the program of
bokar (bahan olahan karet rakyat or community’s rubber material) processing implemented in
the form of Bokar Processing and Marketing Unit (Unit Pengolahan dan Pemasaran Bokar or
UPPB) and, the second, to analyze the effect of adoption rate on rubber farmer's income.
The method used to determine the sample of this study is disproportionate stratified random
sampling method so that a total of 134 families is obtained as respondents. The first
objective was analyzed by using descriptive statistics with semantic differential scale. The
second research objective was analyzed by multiple regression methods with Statistical
Analysis System program (SAS 9.1 for Windows version). The results show that the average
farmers’ adoption rate is 26,48 among the lowest and maximum score. Therefore, it can be
concluded that the adoption rate of the farmers in Kapuas Regency is categorized as
moderate or in transition to the implementation of the program. The income from bokar has a
significant and positive impact on the adoption rate of the rubber farmers because the UPPB
members (farmers) have already adopted the technology that is recommended for bokar
processing.
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Central Kalimantan is one of the rubber-producing provinces in Indonesia. In 2013, the
total area of Public Rubber Plantation, Private Plantation (Perkebunan Besar Swasta or
PBS), and State Plantation (Perkebunan Besar Negara or PBN) in Central Kalimantan is
269,700 hectares with a total of production by 227,042 tons. In this case, the Central
Kalimantan Provincial Government remains focus to assist the development of community
rubber plantation because its existence is very helpful for people's lives. Community rubber
plantation is considered not only sustain lives but also create employment opportunities
(BPS, 2014).

The government, continuously, have designed good policies at a microeconomic level
related to the welfare of the rubber farmers (BPS, 2014) which one of them is the Regulation
of the Ministry of Agriculture number 38 of 2008 and the Regulation of the Minister of Trade
number 53 of 2009. The program of rubber quality improvement continues to support rubber
farmers to the farmers’ income.

The National Program related to the Regulation of the Ministry of Agriculture number
38 of 2008 or known as Bokar Bersih National Movement (Gerakan Nasional Bokar Bersih or
GNBB) and the Regulation of the Minister of Trade number 53 of 2009 in Central Kalimantan
socialized since 2010/2011. In the realization, the govemment formed a group of Bokar
Processing and Marketing Unit (Unit Pengolahan dan Pemasaran Bokar or UPPB). This
program is one of the policy instruments or govemment efforts to improve the quality of
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rubber (rubber material) so that it can increase the income of rubber farmers through dry
bokar processing and as an effort to minimize the risk of rubber prices.

In relation to such matters, farmers are certainly different from each other in receiving
innovation or adoption delivered through various programs. It is expected that an acceptance
of innovation is not merely a knowledge but to actually implement on farming activities. The
acceptance of innovation can be observed directly or indirectly by others as a reflection of
changes in attitude, knowledge, and skills (Mardikanto, 1988).

From the description above, this research is important to be done due to the policy
from the government through bokar bersih program implemented in the form of Bokar
Processing and Marketing Unit (UPPB) especially for the adoption rate of rubber farmers
towards the program.

The aim of this study is, first, to analyze the adoption rate of the farmers who take
bokar bersih program in bokar processing which is implemented in the form of UPPB and,
the second, to analyze the impact of the adoption to the rubber farmers' income.

MATERIALS AND METHODS OF RESEARCH

The study is focused on Kapuas Regency, Central Kalimantan Province. The location
was determined purposively based on the most number of UPPB among the other districts.
The method to determine the sample was disproportionate stratified random sampling
method. Furthermore, as many as 30% respondents who are UPPB members and 10%
respondents who are not UPPB members were determined randomly (random sampling). By
that, the representatives are expected to represent the population. The total number of
farmers are 134 consisting of 63 farmers who are members of UPPB and 71 families who are
the non-member of UPPB. The data in this research include primary data and secondary
data.

The first objective of this research was assessed by using descriptive statistics with
instruments in the form of questionnaires referring to the Regulation of the Ministry of
Agriculture number 38 of 2008, the factors affecting bokar quality from latex (Budiman,
2000), as well as the supervision record of bokar processing and marketing by the Plantation
and Forestry Office of Kapuas Regency in 2015. The measurements were performed by
using several items of questions with semantic differential scale (Sugiyono, 2015) based on
indicators or questions on adoption variables with three variables (Y) such as bokar
processing (Y1), farmer institution (Y2), and bokar marketing (Y3). The differential semantic
scale is arranged in a continuum line that has a positive to negative gradation. Then, for the
quantitative analysis, the determination used is: (a) a score of 5 for Strongly Agree/Complete/
Appropriate (positive); (b) a score of 4 for Agree/Complete/Appropriate (positive); (c) a score
of 3 for Neutral; (d) a score of 2 for Disagree/ Complete/Appropriate (negative); (e) a score of
1 for Strongly Disagree/Complete/Appropriate (negative). Then, the validity and reliability of
the research instrument are tested to meet the criteria of validity and reliability.

The measurement techniques are grouped into categories of low, moderatefin
transition, and high. The criteria of the farmers’ adoption rate are: low if the average score of
respondents £ maximum score; moderate/in transition if the dominant total score is between
the lowest score and maximum score; high if the dominant total score of the average score =
maximum score.

The factors that are suspected to affect the adoption rate of the farmers implemented in
the form of UPPB are analyzed by using multiple regression method with SAS (Statistical
Analysis System) 9.1 for Windows version with the equation:

ADOPB =a; + a; HBR + a; LLK + a3 TIBR + a; UMR + as TPDIKP + as LAMKR + a; JART +

Hypothesis:
. HO: ,6{' =0
e Hg:p #0
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The criteria for the test are: If t;;; > t;4p, then Hy is rejected and H, is accepted. This
means that, partially, the exogenous variable has significant effect on endogenous variable
on the a, vice versa.

Where:

ADOPB = Adoption of UPPB activity (Score)
HBR = Bokar Price (IDR)

LLK = Rubber Land Area (Ha)

TIBR = Bokar Total Revenue (IDR/Year)
UMR = Age (Year)

TPDIKP = Husband/Male Education Level (Year)
LAMKR = Rubber Farming Experience (Year)
JART = Family Member (Person)

RESULTS AND DISCUSSION

Adoption of the Rubber Farmers. The development of bokar quality has been issued
through the Regulation of the Minister of Agriculture number 38/Permentan/OT.140/8/2008
dated 12 August 2008 concerning Guidelines for Processing and Marketing of Rubber
Materials (Bokar) which is followed by the Regulation of the Minister of Trade number 53/ M-
DAG/PER/10/2009 concerning Supervision of Export Quality of Indonesian Rubber Standard
Export Commodity.

To identify the implementation of the program, the adoption of the application level of the
farmers to bokar processing can be seen by adjusting and following the guidelines from the
Regulation of the Minister of Agriculture number 38 of 2008, the factors that affect the quality
of bokar from latex (Budiman, 2000), and the supervision record of bokar processing and
marketing conducted by the Plantation and Forestry Office of Kapuas Regency in 2015.

The identification of farmers’ adoption rate on bokar processing policy is done through the
identification of farmer application on tapping system, tapping equipment and processing
facilities, bokar hygiene, water quality, use of freezer, bokar processing, and processing and
storage room. If it is generalized, the farmer's adoption rate on bokar processing is presented
in Table 1.

Partially, according to Table 1, the results of the research illustrate that the
implementation of bokar processing in tapping system (Y¥1.1), tapping equipment and
processing facilities (Y1.2), bokar hygiene (Y1.3), water quality (Y1.4), the use of a freezer
(Y1.5), and bokar processing (Y1.6) leads to a positive continuum. However, only the
existence of bokar processing and storage room (Y1.7) that does not comply the
recommendation of total gradation value by 46,03% which leads to the negative continuum.
This is because the temporary storage space provided is not sufficient to accommodate the
bokar. Given the limited temporary storage room, some farmers dry their bokar in respective
places with para-para made of wood which is less qualified for a storage room. The drying
process of the bokar is done by air-dried and should not be exposed to direct sunlight.

Based on Table 1, it can be explained that there are differences in behavior between
the members and non-members of UPPB because the non-members are completely
untouched by the program and still do the farm conventionally. Nevertheless, some farmers
are found to already adopt the recommendations by keeping the bokar hygiene, use freezer,
and process the bokar as recommended by UPPB members.

Institutional support for farmers is a unity manifestation factor of individuals who are
members of farmer group.

The result of the implementation of farmer institutional policies (Y2) to UPPB
organizational structure (Y2.1), the existence of internal quality supervisor (Y2.2), the
implementation of the training committee and participants (Y2.4), and activeness in the price
information (Y2. 7) is in a positive continuum.
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Table 1 — The Adoption of Respondents towards Bokar Processing Policy

Score
Number Indicators —Percentage

upps  NON-

UPPB

5 0,00 0,00

Question (Positive-Negative): 4. 46,03 0,00

1. (Y1.1) Tapping System a) Apply the tapping pattem/flow (Positive). 3. 38,10 100,00
b)  There is no tapping pattern (Negative). 2. 1587 0,00

1. 0,00 0,00

Tapping equipment a) Use la_pping equipment from clean _slainle_ss—sleel 2 5050?03 ggg

2 (v1.2) and processing materials and clean and sharp tapping knives. 3' 30’16 1DEJ 00
. . facilitios b) Use simple materials (mineral water bottle, oil'soap 2 1111 0.00

can). : : !

1. 0,00 0,00

5. 0,00 0,00

a) Examine the dirt that comes from twigs, skin, leaves, 4. 47,62 9,52

3. (¥1.3) Bokar Hygiene etc. as directed. 3. 38,10 90,48
b) Leftto dry. 2. 14,29 0,00

1. 0,00 0,00

5. 17,46 0,00

4. 771,78 0,00

) ) Clean water. : ’

4. (Y1.4) Water quality a ) 3. 476 100,00
b) Water ditches. 2 0.00 0,00

1. 0,00 0,00

a) Use freezing materials from Ant Acids / Sintas / 2' 503’0;? 30409%_

5 (Y1.5)  Freezing materials Specta / Durap, efc. as recommended. 3. 3968 6349
' ' b)  Traditional fre_ezmg materials as tawas, umbi 2 635 159
gadung, umbi hutan. 1 0.00 0.00

5 36,51 0,00

a) Bokaris dried according to the product types 4. 61,90 34,92

6. (Y1.8) Bokar processing (Sheet/lump). 3. 159 63,49
b) soaked. 2. 0,00 1,59

1. 0,00 0,00

a) Bokar processing and storage room is qualified as 3 3050100 ggg

7 (Y1.7) Processing and the recommendation (no water leak, good air 3 1587  100.00
. . Storage Room circulation, non-leaking roof, and no direct sunlight). 2' 46’03 0 60
b)  Not qualified. 1 000 0.00

However, the farmers' knowledge relating to the existence of SOP of tapping,
processing, and storage of bokar (Y2.3), bokar collection (Y2.5), and participation in bokar
drying (Y2.6) leads to a negative continuum. This means that the institutional activity on the
component is still not as expected.

The identification of the farmers’ adoption rate on bokar marketing policy is done by
identifying the application of farmers' knowledge to the components of bokar purchasing and
marketing activities and partnership with buyers in relation to transportation costs and the
sharing of sales proceeds.

Partially, the research results of bokar marketing policy (Y3) on farmer's purchasing
and marketing adoption o the knowledge and existence of purchase records (Y3.1.a),
product stock records (Y3.1.b), payments to member records (Y3.1.e), the knowledge of the
relationship with the buyer (Y3.2), knowledge and agreement on transportation costs (Y3.3),
as well as knowledge on the revenue share (Y3.4) show a positive continuum. However, the
knowledge of the required technical shipment (Y3.1.c), the knowledge of sales records
including the quality of sold products (Y3.1.d) has a negative continuum. This means that the
institutional activity still run not as expected.

Based on Table 4, the highest adoption rate is 30,67 and the lowest score is 21,67.
Meanwhile, the average score of the farmers is 26,48 which in between the lowest and
highest score. It can be concluded that the adoption rate of farmers in Kapuas Regency is
moderate or in the transition towards the implementation of the program and technological
improvement. The activities conducted by farmers in Kapuas Regency need to be improved
so that the implementation of the program can actually be felt by farmers in the farming
activities.
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Table 2 — The Adoption of Respondents towards Farmers Institutional Policy

Score Percentage

Number Indicators NOM-
UPFB UPPB
5. 317 0,00
4. 87,30 0,00
1. (¥2.1) UPPB Organizational Structure g) Complete as recommended. 3. 952 100,00
} Incomplete. 5 0.00 0.00
1. 0,00 0,00
5. 0,00 0,00
) 4. 60,32 0,00
2. (v2.2) Internal Quality Supervisor ";; a;ﬁfhle &s recommen ded. 3. 3968 100,00
. 2. 000 0,00
1. 0,00 0,00
5. 0,00 0,00
3 The SOP of tapping, processing, and  a)  Available as recommended. 4. 19,08 0,00
X (v2.3) 3. 73,02 100,00
storage of bokar. b)  Mone. 2 704 0.00
1. 000 0,00
5. 12,70 0,00
) 4. 87,30 0,00
4. (Y24)  Training for member and committee ’;; ﬁ;ifb'e as recommended. 3. 000 100,00
2. 000 0,00
1. 0,00 0,00
5. 0,00 0,00
a)  Collect bokar together by looking at the 4. 000 0,00
5. (Y2.5) Togetherness in collecting bokar processing pattern as recommended. 3. B254 100,00
b)  Individual. 2. 1746 0,00
1. 0,00 0,00
5. 0,00 0,00
a)  Dry bokartogether by looking at the processing 4. 0,00 0,00
6. (Y2.8) Participation in bokar drying pattern as recommended. 3. 375 100,00
b}  Individual 2. 68,25 0,00
1. 0,00 0,00
5. 4,76 0,00
a)  Following the development of bokar price 4. 7937 0,00
7. (Y2.7) Activeness in price information information 3. 1587 100,00
b) Mot keep up with price information 2. 0,00 0,00
1. .00 0,00
Table 3 — The Adoption of Respondents towards Bokar Marketing Policy
Score Percentage
Number Indicators NON-
UPFB UPPB
5. 0,00 0,00
1 (Y3la Purchasing and a)  There is purchase record of each farmer ; ;gég 180030
: 1.a) Marketing b) Mo record 2' 3 j” 00'0
1. 0,00 0,00
5. 0,00 0,00
) 4. 55,56 0,00
2 (Y3.1.b) g; Lgerfogrz record of product stocks 3. 4127 100.00
2. 317 0,00
1. 0,00 0,00
5. 0,00 0,00
. . . . 4. 30,16 0,00
a)  There is a required technical shipment ' .
3. (Y3.1.c) ) 3. 6984 100,00
b) Mo requirements 5 0,00 0,00
1. 0,00 0,00
5. 0,00 0,00
4 a) There is sales record including the quality of sold products 4. 4444 0,00
. (Y3.1.d) 3. 55,66 100,00
b} Mo record 5 0.00 0.00
1. 0,00 0,00
5. 0,00 0,00
4. B571 0,00
5 (Y31e) ﬁ} There is & payment record to the member 3 1420 100.00
) No record 2 0.00 0.00
1 000 0,00
5. 6,35 0,00
6 (Y3.2) Partnership with a)  There is a partnership with factory ; %5;;'41 180030
: - customers b)  No parinership 2' 0’00 00'0
1. 0.00 0.00
5. 0,00 0,00
a)  There is an agreement on the cost of transportation and the 4. 8571 0,00
7. (Y3.3) Transportation cost wage of unloading workers. 3. 6,35 100,00
b} Mo agreement. 2. 7.94 0,00
1. 0.00 0.00
5. 0,00 0,00
a)  Agree with the revenue sharing for transportation costs and 4. 7302 0,00
8. (Y3.4) Sales revenue sharing wage of unloading workers. 3. 1746 100,00
b)  Disagree. 2. 9,52 0,00
1. 0,00 0,00
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Table 4 — Highest and Lowest Adoption Rate of Rubber Farmers in Kapuas Regency,
Central Kalimantan

. Total Score
Number Variables Highest Lowest
1. Bokar Processing (Y1) 31 22
2. Farmers Institutional Level (Y2) 28 21
3. Bokar Marketing(Y3) 33 22
Total 92 65
Average 30,67 21,67

Source: Result of Primary Data Analysis, 20170

Analysis of Cost, Income, and Revenue of Bokario The cost, income, and revenue
earned by farmers from rubber farming activities in one year of the production process are
presented in the form of a farming system, which can be seen in Table 5.

Based on the performance of farming in Table 5, it can be concluded that there is a
large difference of income between farmers of UPPB members and non-UPPB members.
This happens due to the difference in the price of higher valued products based on the shape
and quality of the products. The UPPB members obtained IDR 12,968,128,39/hectares every
year while the non-members obtained IDR 8,814,397 90/hectares every year. The results of
input-output analysis on UPPB members obtained a value that is equal to 1,62. This means
that every rupiah inculcated by the members of UPPB will generate income equal to 1,62
rupiah. This result is bigger than the output of the non-members. The benefit-cost ratio
shows a value of 5,27 which means that every rupiah of a capital increase of UPPB
members will get an additional value of 5,27 rupiah.

Table 5 — Farming activity, Average Cost, Income and Revenue of Bokar in Kapuas Regency

- Rubber Farming
Number Description UPPB Non-UPPB

1. Output Price of Bokar at Farmer Level (IDR/Kg) 6463-7100 4100-6000
Explicit Cost:
a. Urea fertilizer (IDR) 158.538,46 126.256,25
b. NPK fertilizer (IDR) 156.027,03 166.870,50

2. c. Decline of Tapping Tool Value (IDR) 170.362,99 160.786,68
d. Use of Freezing Material (IDR) 253.733,77 187.380,99
e. Marketing Cost (IDR) 281.974,62 230.226,81
Total Explicit Cost (IDR) 1.020.636,87 871.521,23
Implicit Cost:

3 a. Male Workers (IDR) 5.409.639,13 5.057.503,17

: b. Female Workers (IDR) 2.204.095.81 1.889.000,89

Total Implicit Cost (IDR) 7.613.734,94 6.946.504,06

4. Total Cost (3 and 4) (IDR) 8.634.371,81 7.818.025,29
Production (Kg):

5. a. Male 1693,04 1387,03
b. Female 686,12 633,84

6. Income (IDR) 13.988.765.,26 9.685.919,13

7. Revenue (IDR) 12.968.128,39 8.814.397,90

8. Output Input Ratio 1,62 1,24

9. B/C Ratio 5,27

Source: Result of Primary Data Analysis, 2017.

The Effect of Adoption Rate on Farmers Income. In this research, the analysis is
performed with Statistical Analysis System Program (SAS) based on the influence of rubber
farmers’ adoption rate (ADOPB) on the characteristics related to farming factors such as
bokar price (HBR), rubber area (LLK), total revenues of bokar (TIBR), husband age (UMR),
husband education level (TPDIKP), farming experience (LAMKR), number of household
members (JART), and membership status at UPPB (STAGOT). The discussion that is in
accordance with the objectives of the research is the effect of the adoption variable and the
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income of the farmers with the assumption that other factors besides the income variable are
ceteris paribus. The more detailed data are presented in Table 6 below.

Table 6 — The Results of Equation Parameter Estimation of Adoption Level and the Factors of Farming
and Rubber Farmers Characteristics

D\e,gﬁggﬁant I"%Z?;Tﬂ:m Pa\:’a;me;ler t-count Significance Level DwW
Intercept 66.59279 8.39 <.0001
HBR 0.04451 210 0.0294
LLK 5.12573 2.54 0.0003
TIBR 1.389E-6 274 0.0070
ADOPB UMR 0.21070 2.39 0.0095 1.713735
TPDIKP 0.272830 1.38 0.1711
LAMKR -0.082089 -0.84 0.0244
JART -0.04428 -0.09 0.9255
STAGOT 12.16977 8.46 <.0001
R 0.77954
F-Count 54.81 <0001

Source: Result of Primary Data Analysis, 2017.

The results of the coefficient of determination (R?) is used to determine the accuracy of
the model used in the percentage of dependent variables which can be explained by the
independent variables. From the analysis, the value of the coefficient of determination (R?) is
0,77954 meaning that 77,954% variation of adoption variable (dependent variables) can be
explained by the variables in the model (independent variable) while the rest of 22,046% will
be explained by other variables outside the model.

F-test is used to determine the effect of all independent variables on the dependent
variables. Based on the F-count analysis, the F-test is known to be 54,81. This value is
greater with a significance level that is less than one percent. This means that the
independent variables included in the equation affect the dependent variables.

The result of autocorrelation test with Durbin Watson (DW) criterion test shows a
number of 1,713735 which is between 1,55 and 2,46 (Misbahuddin and Hasan, 2013). This
can be said that there is no autocorrelation in the structural equation.

MNormal P-P Plot of Regression Standardized Residual
Dependent Variable: ADOFB

10

0.8

05

Expected Cum Prob

0.0 T T T T
00 0,2 04 o0& 08 10

Observed Cum Prob

Figure 1 — Distribution of P-P plot
Furthermore, the t-test is used to know the influence of independent variables partially

to dependent variables. Based on Table 6, it can be seen that the value of t-arithmetic in the
variable of bokar revenue (TIBR) is 2,74. This gives a significant effect on the level of
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application or adoption where the effect is positive and significant at the error rate of five
percent. Therefore, based on the partial analysis of the adoption equation, the variable of
bokar revenue affects the adoption variable. This happens because the UPPB members who
have adopted the suggested technology in bokar processing already in transition to
technological improvements even though all the recommended components not really been
adopted by the farmers. Moreover, this happens because they need to increase the activity
of the group. The normal distribution of P-P plot from the regression of adoption variables to
the factors affecting the adoption rate can be seen in Figure 1.

In Fig. 1, the adoption rate of rubber farmers can be said to be normally distributed.
This can be seen from the distribution of data that spread around the diagonal line and follow
the direction of the diagonal line.

CONCLUSION

The adoption rate of the farmers who followed the bokar bersih program in bokar
processing which is implemented in the form of Bokar Processing and Marketing Unit
(UPPB) is classified in the category of moderate/in transition to the implementation of the
program although it still needs more improvements. This program is very beneficial for
farmers as one of the efforts to improve technology as well as farmers’ income. This is done
to stimulate farmers who are the members of the UPPB towards the efforts to improve
farming and to create better and sustainable bokar processing.

The adoption rate has an effect on the increase of farmers’ income which can be seen
from the coefficient of determination value (R? that is equal to 0,77954 which means that
77,954% variation of the adoption variable (dependent variables) can be explained by the
variables in the model (independent variable) and the rest 22,046% will be explained by
another variable outside the model.

The result of F-test analysis shows a number of 54,81 with an error rate that is less
than one percent. The partial influence of independent variable to dependent variable is
examined by using t-test. Based on the result of the analysis, it can be seen that bokar
revenue has a significant effect on the adoption rate of rubber farmers where the effect is
positive and significant at the error rate of five percent. By that, based on the partial analysis
of the adoption equation, the variable of bokar revenue affects the adoption variable. This is
because UPPB farmers who have adopted the recommended technology on bokar
processing have been in transition to technological improvements although all recommended
components have not really been adopted by farmers. This also happens because the
farmers want to increase their group activities.

RECOMMENDATIONS

The improvement of bokar cultivation and processing facilities is very needed for
rubber farmers in Kapuas Regency. The efforts to increase the income of rubber farmers
need to be supported by the use of adequate facilities at the level of bokar cultivation and
processing because adequate facility and infrastructure are one of the compliments both in
production and processing level. By that, it is expected to increase latex productivity and
bokar processing productivity.

It is essential to have institutional strengthening at the farmers level, especially for
young farmers through various non-formal education in the form of skills related to the
development of rubber processing business. The development of product competitiveness at
the local level through established economic organizations is intended to increase the
income and welfare of rubber farmers.

In consideration that the marketing in the research location is part of the effort that
influences the rubber farmers, it is necessary to improve the road infrastructure and
transportation in order to support the transportation from and to the factory or final sales
location.
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