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Abstract. New Improved varieties (NIV/VUB) are the cheapest technological innovation that
can make rice production enhanced. Therefore, the utilization of VUB must be maintained. The
purpose of this study was to determine the sustainability status and performance index of the
adopting VUB innovation and its leveraging factors in terms of the economic aspect. Information
related to the factors is highly needed for the sustainable use of the VUB. The data of this study
were gradually obtained. The first stage was collecting information on the economic aspects and
the driving factors of the sustainability in the adoption of new superior varietal innovations by
conducting focus group discussions (FGDs). The second stage was interviewing experts about
conditions and predictions of the driving factors. Multi-Aspect Sustainable Analysis (MSA) was
applied to analyse the sustainability status and the factors. The results revealed sustainable
adoption of the VUB concerning economic aspects. Moreover, performance of the economic
aspects will increase in the future in terms of encouraging the sustainability of the adoption with
assuming that conditions are unchanged despite the absence of the government intervention. The
biggest driving factor of the economic aspect is credit granting.

1. Introduction

Rice is the main food consumed by most of Indonesian, and it has a strategic role in economic, social,
political and security aspects. Its availability must be sustainable in terms of quality and quantity. The
government aims to turn Indonesian agriculture into the world’s food barn by 2045 [1]. Likewise, this
will happen to West Kalimantan Province. The province, following South Kalimantan, is a rice barn in
Kalimantan Island. Most of the rice production areas are in coastal areas which are the main base for
lowland rice and rice supplier for other regions [2]. However, over the last four years, rice production
has fluctuated with a downward trend. In 2021, the production fell to 711,898.01 tons, decreasing by
16.04% from the previous year, and the average productivity was 31.9 quintal/ha, lower than the national
average productivity (52.26 quintal’ha) [3]. Development constraints in the coastal areas of West
Kalimantan are environmental damage; they are sodium contaminated by seawater entering rice fields
[4,5].

To enhance the production of cultivated rice, numerous ways have been taken: introducing various
technological innovations that have been scientifically proven to result in enhanced production [6,7].
One of the technological innovations is the use of improve varieties. This is a relatively inexpensive
cultivation technology that can increase production. The improve varieties are the most dominant factor
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to increase productivity and a key component to control pests and diseases [8,9]. The improved varieties
are also tolerant of environmental threats and have certain specific characteristics [10]. To improve rice
varieties aiming to obtain new improved variety with excellent characteristics that are suitable for the
typology of cultivation areas [11] and to meet consumer tastes[12] has been attempted for a long time.
The new improved variety (VUB) is the main technology to implement integrated crop management
(ICM), and it can be the simplest method for farmers to adopt because it has been proven to be able to
increase rice production at the farmer level [13].

There have been numerous studies on the adoption of the new improved varietal innovations,
including: the use of the new improved variety of lowland rice [14—17], farmers' perceptions of the
adoption of the new improved varietal innovations [18,19], and economic factors that affect the adoption
of the new improved varietal innovations [20,21]. Nevertheless, none of the studies review the
sustainability of the innovation adoption.

In accordance with the explanation, the purpose of this study was to determine the sustainability
status and performance index of the adoption of VUB innovation and also the driving factors in terms
of economic aspects. Information related to the factors causing farmers not use the VUB continuously
is highly needed to find solutions so that to make the coastal areas a rice barn as proposed in the regional
development planning can be realized.

2. Methodology

This study was conducted in 2022 in the coastal areas of West Kalimantan. Sambas Regency and Kubu
Raya Regency were selected as research sites. The selection was based on: 1) the role of the regencies
as the central area of rice production in the province; 2) numerous superior varieties that have been
introduced and distributed to farmers in the regions since the last 10 years. From each regency, 3 (three)
sub-districts were selected.

Data collection was carried out in two stages. The first stage was focus group discussions (FGDs)
that were carried out in those regencies. The FGD was attended by farmers, seed breeders, agricultural
extension workers, researchers, and government officials. From the FGDs, the aspects and factors that
support the sustainability of the adoption of the new superior varietal innovations were obtained. The
second stage was expert interviews. These experts consist of experts in the fields of agriculture, seeding,
economics, and agricultural extension. There were 10 experts interviewed to find out their opinions on
the factors that support the sustainability of the adoption of the new superior varietal innovations based
on each aspect.

Multi-Aspect Sustainable Analysis (MSA) was applied in this study. It is used to find the values of
sustainability status and performance index of the adoption of the VUB, in the context of assessing
conditions and descriptions, aiming at knowing strategies that must be carried out in the future. This
assessment is also called a rapid assessment because it uses an existing database submitted through
selected respondents who meet the criteria. The calculation results include: economic status value,
possible value in the future (future condition), the driving factor in aspects, validation with random
iteration and policy priority scenarios [22,23].

The formula (1-3) for calculating the sustainability status value in these aspects is as follows:

y — Yf1+Yf2+Zlf4+"'+an X 100% (1)
=LY+ 100% 2
y=%5"x 0 2

Mof]
Vin = o 3)

Where y is sustainability status value, yf is aspect factor, Mo is modus value on factor, G is the highest
score (good) on the factor of the indicator assessment and f is factor value [22].
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The formula (4) calculates the value of performance is as follows:

MoC;+MoC,+MoCz+:--.MoC
Fc= ———=2—= t x 25 )

n

Where Mo is modus value, C is future condition value on factor. The values include 0 (strongly
decreasing), 1 (decreasing), 2 (fixed), 3 (increased) and 4 (highly increased). The value of 25 as the
standard is multiplied to normalize to a value of 100, because the highest future condition value is 4, so
if it is equalized with a value of 100, it needs to be multiplied by 25. Table 1 shows the sustainability
status and performance index [22].

Table 1. The value of sustainability status and performance index.

No. Value Sustainability Status Performance Index

1 0-25 Unsustainable Bad Performance

2 >25-50 Low Sustainable Low Performance

3 >50-75 Sustainable Good Performance

4 >75-100 Highly Sustainable Very Good Performance

3. Results and discussion
Based on the results of FGDs conducted in the regencies, as well as referring to several studies [24—27]
with the main theme of sustainability, the factors that support the sustainability of the adoption of new
improved varietal innovations in terms of economic aspects are: 1) the VUB productivity, 2) the VUB
planting index, 3) stability of the VUB seed price, 4) stability of selling price of the VUB production,
5) VUB marketing access on the VUB product, 6) Capital, 7) Opportunity to get credit, 8) market taste
of VUB rice, 9) Ease in selling grain, and 10) Land ownership status.

From the results of data processing, the sustainability status of the economic aspect is 65.3 and the
performance value is 62.5. Figure 1 clearly shows the values of sustainability and performance.
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Figure 1. Sustainability and performance status for economic aspect.

Based on Figure 1 above, the X-axis shows the sustainability value, while the Y-axis shows the
performance value of the economic aspects. The sustainability value of 63.3 indicates that the adoption
of the new superior varietal innovations is sustainable in terms of economic aspects. While the Y axis
in the figure above shows the performance value of the economic aspects. The performance value is
62.5. This indicates that the performance of the economic aspects is moderate performance. The
performance will increase in the future with terms that the present conditions remain the same despite
the absence of the government intervention. The economic aspects are in region I, showing a good
condition.
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Considering the economy of Sambas Regency and Kubu Raya Regency, this is not surprising. The
economy of Sambas Regency experienced a growth of 4.37% in 2021. The growth occurred in almost
all business fields. The largest sources of the economic growth were agriculture, forestry, and fishery
sector (1.53%), followed by other business fields. The gross regional domestic product (GRDP)
structure of Sambas Regency on the basis of the prevailing price of 2021 indicated that its economy is
still dominated by the three sectors (33.85%) followed by other sectors. Likewise, the economy of Kubu
Raya Regency increased by 5.18%. Although the contribution of agricultural sector to the growth is only
the second largest, it provides a considerable increase of 14.15%.

The driving factors of the aspects were obtained from the highest value of all factors, and they still
have a sensitivity value. Figure 2 shows an overview of sensitive leverage is presented in Figure 2.

Sensitivity Max Sensitivity Value
VUB Productivity 0.5 0
VUB IV 0.5 0.5
VUB Price Stability 1 0
VUB production selling price stabilti;‘r 05 05
VUB marketing access 0.5 0.5
Capital 0.5 0
Opportunity to get credit 0.5 1
VUB rice market taste 0.33 0.67
Ease in selling grain 0.5 0.5
Land Status 0.5 0
0 0.5 1.0 1.5

Figure 2. Sensitivity leverage variable of economic aspect.

Figure 2 reveals that opportunity to get credit is the factor with the highest sensitivity value. The
value is the sum of its maximum sensitivity value and sensitivity value. This factor has a maximum
sensitivity value of 0.5 and a sensitivity value of 1, so the total value is 1.5. Other driving factors are the
planting index, the stability of selling prices, the marketing access of the VUB product, the ease of
selling grain, and the market taste of the VUB. Meanwhile, the VUB productivity, the stability of the
VUB price, the capital and the land ownership status cannot serve as driving factors because their
sensitivity value is 0.

The granting of credit has positively affected agricultural production at both macro and micro levels
At the macro level, the granting of agricultural credit has positively influenced the growth of the farming
sector and the economy. At the micro level, the credit provided to farmers by banking is used to improve
the use of production factors, including the use of the new improved variety (VUB) so that their
production increases [28]. This can encourage farmers to use the VUB in the next growing season.

4. Conclusions

In reference to the results of the study, the adoption of the new superior varietal innovations is
sustainable in terms of economic aspects. Moreover, performance of the economic aspects will increase
in the future in terms of encouraging the sustainability of the adoption with assuming that conditions are
unchanged despite the absence of the government intervention. The biggest driving factor of the
economic aspect is credit granting. Providing credit is necessary for farmers to improve the quality and
quantity of the production factors they use in rice cultivation, and this will ultimately increase the
farmers' income. Higher incomes will encourage the farmers to continue to use production factors that
are appropriate in both quality and quantity, including the use of the new improved varieties (VUB).
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