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Abstract. Climate change can have adverse impact on rice as it depends much on precipitation 

and temperature. In recent years, due partly to climate change, rice farming becomes riskier to 

failure and less competitive than other crops, so many farmers have left rice farming. This study 

aimed to determine the major drivers responsible for crop shifting from rice to horticultural 

production. The study was conducted in Abenggi village of South Konawe Regency in Southeast 

Sulawesi.  Interview and Focus Group Discussions (FGC) were used to collect data and 

information. Data were analyzed using pairwise comparison method.  Study results indicated 

that the pull factors were more dominant than the push factors. Five most important crop shifting 

drivers were high farm returns, lower risk of failure, high market demand from horticultural 

production, and high risk of failure and inadequate water supply from rice farming. Horticulture 

farming provides more benefits than rice farming in income generation and local economic 

growth, but abandoning rice fields might compromise food security promotion efforts in the long 

run. The government and all stakeholders should understand all these drivers to adopt integrated 

policies and programs in pursuing development objectives of food security promotion, poverty 

alleviation, and rural development to achieve sustainable development 

1.  Introduction 

Rice is the most important food crop in Indonesia. It has a vital role in maintaining food security as 97% 

of Indonesia's population consumed it as a staple food [1]. For this reason, the government of Indonesia 

has implemented various programs and policies to increase rice production and productivity [2]. 

However, production has been insufficient to meet domestic demand, so Indonesia imports rice from 

other countries [3]. In 2013, rice production reached 67.4 million tons and imported rice volume was 

71,403 tons [4]. In 2016, rice production amounted to 75.5 million tons and imported volume was 

997,710 tons [4]. Three major challenges in promoting domestic rice production are growing population, 

climate change [5], and conversion of paddy fields to non-agricultural uses or  non-food crops [6]. 

Climate change affects rice growth and yield as rice is a water-intensive crop that is much affected by 

temperature and precipitation changes. The declining yield leads to reduced rice farming 

competitiveness, which may drive many growers to shift to other crops with higher returns [7]. 
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In Southeast Sulawesi, in recent years, some studies indicate that in certain areas, farmers have 

shifted from rice farming to other crops [8][9][10]. One area where rice farmers have shifted to 

horticultural crops is Abenggi village in South Konawe regency. As a transmigration village, the village 

was once known as a rice-producing village for many years, but farmers have recently shifted to brick 

making or grown horticultural crops [7][11]. Factors that resulted in the shift consist of push and pull 

factors [12][13]. Push factors are factors that push farmers to leave rice farming. Pull factors are factors 

that attract farmers to grow new crops. Higher returns from horticultural crops [10][11] might be one of 

the pull factors. There is a need to ascertain other drivers of crop shifting and the importance of a 

particular driver among all other drivers.The objective of this study was to assess the major drivers of 

crop shifting from rice farming to horticultural crops. Specifically, this study aimed to (1) identify push 

and pull factors responsible for the crop shift, and (2) analyze the importance of each factor in each 

group of push and pull factors.  

2.  Methods 

The study was conducted in August-September 2019 in Abenggi village in Southeast Sulawesi. The 

study is part of a broader study regarding shifting from rice to other crops or livelihoods conducted from 

2016, in which the results of other studies had been published [7][10][11][14]. The study village was 

selected because rice farming in the area does not exist anymore as farmers have shifted to brick 

production or horticulture production. In this study, we only focused on melon and watermelon. There 

were 108 farmers in the village, approximately 20 percent each grew melon and watermelon.   

Data and information were collected through Focus Group Discussions (FGDs) and observation. 

FGDs were conducted twice with melon and watermelon farmers. Data and information were analyzed 

using pairwise comparison of the AHP (Analytical Hierarchy Process) approach. AHP is an analytical 

tool to assess factors with the highest priority using pairwise comparison [15][16]. Pairwise comparison 

is conducted to compare two factors through a questionnaire with a scale from one to nine. As shown in 

Table 1, the value of 1 indicates equal importance, whereas the value of 9 means extreme importance 

[17].  

 

Table 1. Pairwise comparison scale 

Importance Explanation 

1 Two factors equally contribute to the objective 

3 One factor is slightly favored over another based on experience and judgment  

5 One factor is strongly favored over another based on experience and judgment 

7 One factor is strongly favored and its dominance is demonstrated in practice 

9 Importance of one factor over another is affirmed on the highest possible order 

2,4,6,8 Intermediate values used to represent compromise between the two 

 

The AHP approach used in this study was modified from the SWOT-AHP method [18] that consists 

of the following four steps: (i) identifying the push and pull factors, (ii) performing pairwise comparison 

between factors within each group, (iii) performing pairwise comparison between the push and pull 

groups, and (iv) calculating the global priority value. In step 1, the researcher team consulted previous 

study results [7][10][11][14] and used the push factors that were identified in Saediman et al [7]. In step 

2, the researcher team prepared and used AHP questionnaires to make pairwise comparisons between 

factors within each push and pull group. In step 3, the researcher team performed pairwise comparison 

of the two factors with the highest local priority value from each group. In step 4, the global priority 

value was obtained from the multiplication of the group and the local priority values.  
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3.  Results 

3.1.  Identification of the push and pull factors 

Tables 2-3 present the significant drivers of crop shift from rice farming to horticultural production. 

Factors that compel farmers to leave rice farming (push factors) were higher failure risks (PS1), demand 

and price uncertainty (PS2), decreased net returns (PS3), water shortage (PS4), labor shortages (PS5), 

and lack of collective action (PS6). On the other hand, factors that attracted farmers to start horticultural 

production (pull factors) were lower risk (PL1), short growing period (PL2), higher returns (PL3), 

farming skills (PL4), high market demand (PL5), and soil and agro-climate suitability (PL6).  

3.2.  Pairwise comparison between factors 

Tables 2-3 show pair-wise comparison results between factors in each group. Under the push factors, 

“higher failure risk” was the highest-rated factor, and “the lack of collective action” was the lowest-

rated factor. Under the pull factors, “higher returns” was the most rated factor, and “lower risks” was 

the least rated factor.  

 

Table 2. Result of pairwise comparison of the push group 

Push Factors GP Rank 

(PS1) Higher failure risks 0.362 1 

(PS2) Demand and price uncertainty 0.173 3 

(PS3) Decreased net returns 0.113 4 

(PS4) Water shortages 0.245 2 

(PS5) Labor shortages 0.065 5 

(PS6) Lack of collective action 0.042 6 

CR = 0.071   

Source: Geo and Saediman [14] 

 

Table 3. Result of pairwise comparison of the pull group 

Pull Factors GP Rank 

(PL1) Lower risk 0.112 5 

(PL2) Short growing period 0.206 2 

(PL3) Higher returns 0.293 1 

(PL4) Farming skills 0.178 3 

(PL5) High market demand 0.151 4 

(PL6) Soil and agro-climate suitability 0.059 6 

CR = 0.075   
Source: field survey results 

Pairwise comparison between the groups of push and pull factors resulted in the priority value of 0.667 

for the pull group and 0.333 for the push group. This result implied that pull factors were more 

responsible for the crop shifting from rice to horticultural farming. 

3.3.  Global priority values 

Table 4 presents the global priority value of each factor. The global priority value reflected the 

importance of a particular factor relative to all factors on the crop shift.  A factor that had the highest 

priority value was “higher returns” (PL3). Other eleven factors in order of importance were “shorter 

production cycle” (PS4), “higher risk of failure” (PS1), “higher market demand” (PL5), “inadequate 

water supply” (PS4), “soil and agro-climatic suitability” (PL6), “demand and price uncertainty” (PS2), 

“farming skills” (PL4), “declining returns to farming” (PS3), “lower risks” (PL1), “labor shortages” 

(PS5), and “lack of collective action” (PS6). 

 
 



www.manaraa.com

The 5th International Conference on Climate Change 2020
IOP Conf. Series: Earth and Environmental Science 724 (2021) 012006

IOP Publishing
doi:10.1088/1755-1315/724/1/012006

4

 

 

 

 

 

 

Table 4. Global priority value of all factors in the two groups 

 

Push and Pull Factors 

Local 

priority 

Global 

priority 

Overall 

rank 

Push Factors (group priority 0.333) 

(PS1) Higher failure risks 

(PS2) Demand and price uncertainty 

(PS3) Decreased net returns 

(PS4) Water shortages 

( PS5) Labor shortages 

(PS6) Lack of collective action 

 

0.362 

0.173 

0.113 

0.245 

0.065 

0.042 

 

0.120 

0.058 

0.038 

0.082 

0.022 

0.014 

 

3 

7 

9 

5 

11 

12 

Pull Factors (group priority 0.667) 

(PL1) Lower risk 

(PL2) Short growing period 

(PL3) Higher returns 

(PL4) Farming skills 

(PL5) High market demand 

(PL6) Soil and agro-climate suitability 

 

0.036 

0.246 

0.390 

0.064 

0.170 

0.094 

 

0.024 

0.164 

0.260 

0.043 

0.113 

0.063 

 

10 

2 

1 

8 

4 

6 

4.  Discussion 

Higher net returns is rated as the most important factor. Results of the previous studies indicated that net 

returns in horticultural production is significantly higher than that of rice farming [11]. This finding 

revealed that the economic returns level was the most important factor for farmers to decide to cultivate 

horticultural crops. This result confirms the finding in previous studies done in the same subdistrict 

where net returns was identified as one essential reason for rice farmers to shift to key lime production 

[8] and brick making [7]. This result is also in line with the findings reported in several studies 

[12][16][17][18][19] that net returns are essential for farmers to cultivate new crops or enter into non-

agricultural activities.  

Shorter production cycle of horticultural crops is the second-rated factor in the pull category. 

Compared to rice, melon and watermelon are short duration crops that reach maturity in 2-3 months. 

Farmers prefer this shorter period to maturity and harvest as they can obtain cash faster. Quick cash 

earning is preferred as farmers usually borrow money from traders or intermediaries to buy inputs, do 

land preparation, provide wages to workers, or just to cover daily living costs. In addition, after the 

harvest, they can do other income-generating activities while waiting for the next cropping season. 

Therefore, farmers consider a cropping period as an important aspect of selecting the crop to grow. 

High market demand is the third-rated factor in the pull category.  Melon and watermelon are recent 

commercially growing crops in the province, both melon and watermelon were observed to have high 

demand in the urban and peri-urban markets. Along with an increase in the number of middle-income 

households, knowledge of melon and watermelon as a source of vitamins and micronutrients, and 

awareness regarding the importance of fruit for health, there is a growing demand for melon and 

watermelon. As a result, both melon and watermelon enjoy high market prices and hence they become 

high-value cash crops.  

Agroclimatic condition and farming skills are two factors also taken into account. Farmers perceived 

the soil types in the area as being suitable for growing horticultural crops. Likewise, climatic condition 

is also regarded as suitable despite the effect of climate change. Concerning farming practices, farmers 

noted that growing melon and watermelon require more care, but the farming skills are something they 

can learn and master. After all, farming practices on horticultural production are now widely accessible 

on various social media platforms, so farmers can learn directly from them. 

Lower risk is also considered as one factor taken into account. Farmers noted that actually growing 

melon and watermelon have high risks, especially weather conditions, water availability, and input 

availability. However, in the farmers’ minds, risks in growing melon and watermelon are relatively 

manageable. For example, they avoided planting melon and watermelon during heavy rainy season and 
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used water pump to move water from its source to the field. Overall, melon and watermelon are regarded 

as less risky crops compared to rice.  

5.  Conclusion 

There were a number of factors that push farmers to quit rice growing (push factors) and attract farmers 

to involve in horticultural production (pull factors). Push factors, in order of priority, were higher failure 

risks, water shortages, price and market uncertainty, declining net returns, labor shortage, and lack of 

collective action. The pull factors, in order of priority, are higher returns, shorter growing period, high 

market demand, soil and agro-climate suitability, farming skills, and lower risks. The pull factors were 

more dominant than push factors, meaning that the pull factors were more responsible for the crop shift 

than the push factors. Horticultural production offers more benefits in terms of income generation and 

rural economic development, but abandoning rice fields might not be in line with the efforts to foster 

food security. Therefore, it is necessary for the local government and all stakeholders to adopt the right 

policies and programs that take into account comprehensively the development objectives of food 

security, poverty alleviation, and rural economic development.  
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