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Abstract—Producing an optimum supply level is a critical barrier in the chain flow of organic rice.  Low productivity is one of the main 

reasons rice farms cannot quickly address the market requirement for organic rice. The paper aimed to assess the productivity and 

technical efficiency of the organic rice farms in Camarines Sur and explore the factors affecting the yield of organic rice. By exploring 

the performance of organic rice farms in the province, this study provides empirical evidence to develop an economically effective 

farming system that will boost productivity at the farm level. Using farm-level data from 60 certified organic rice farms collected over 

four cropping seasons, we adopt the stochastic production analysis framework to analyze the productivity and technical efficiency 

determinants of certified organic farming households in Camarines Sur, Philippines. The results showed significant evidence of 

variations in farmers' productivity and further improvement opportunities. The average technical efficiency is 0.75, ranging from 0.30 

to 0.96. Labor availability, capital, and area planted to organic rice were the main factors affecting overall productivity. Results also 

highlighted the importance of access to irrigation, availability of full-time labor, and farming experience in improving farmer's technical 

efficiency. The findings of this study reinforce the need for a deeper understanding of the role of government, particularly in increasing 

investment in agricultural training and rural education, in agricultural production of smallholder farming households, and in the 

provision of support mechanisms for enabling improvement in the organic rice industry. 
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I. INTRODUCTION

Rice is an essential component of the diet of billions of 

people around the world. It serves as a primary source of 

calories and essential nutrients such as iron which is an 

important element found in rice [1]. Historically, 
conventional white rice was the predominant choice for 

consumers, but the growing number of health and 

environment-conscious consumers stimulates the interest in 

natural and organic products [2], [3], [4], [5]. Globally, the 

increasing consumer preference for organic rice is fueled by 

the belief that it offers superior nutrition and safety compared 

to conventionally produced varieties[6], [7], [8].  Organic 

farming significantly enhances the economic performance of 

rice farms by reducing costs and increasing profitability [9]. 

Emerging Asian economies embraced a proactive approach to 

advancing organic farming practices [10]. 

While conventional rice farming systems predominate 

among Filipino rice farmers by heavily relying on inorganic 

fertilizers, to enhance paddy rice yield, organic agriculture, as 

defined by the International Federation of Organic 

Agriculture Movement (IFOAM) as a type of farming system 

that promotes the environmental, socially, and economically 

sound production of food, fibers, and biofuels. Such a system 

takes natural soil fertility as the key to productivity without 

chemical-based fertilizers and pesticides, [11], [12], [13], [14], 
increasing the craze for organic products. While it is 

considered a widely accepted farming approach, issues on 

productivity, management, and waste utilization need to be 

optimized to ensure long-term sustainability [15]. 

Though it is still used in niche marketing, the supply side 

could not adhere to the increasing consumer demand. 

Farmers' capacity cannot quickly address the market 

requirements for organic products. At the rice farm level, 

there is a low level of awareness of organic farming activities 

and low absorption of market information [16]. As a result, 
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demand is always more extensive than supply. Furthermore, 

those engaged in organic agriculture face production, 

certification, and marketing difficulties. One significant 

challenge in organic rice marketing is the limited availability 

of market information and marketing channels, which reduces 
overall efficiency[10]. Similarly, some experienced lower 

profitability from an organic method because of delayed 

market agreements and payment. Reducing input 

inefficiencies and efficient marketing system are necessary to 

increase farmer’s income [17]. Participation in contract 

farming for example has shown a significant positive impact 

on the technical efficiency of organic rice farming [18]. 
Studies showed that the organic rice farming system could 

produce higher results than the conventional system in terms 

of volume. In Nepal, the average yield of organic rice is 3.15 

mt/ha. This figure is higher than its national average of rice 
yield at 2.90 mt/ha. In another study in Lao, organic rice 

farmers enjoy a relatively higher profit than conventional rice 

farmers. This result was attributed to the cost efficiency and 

premium pricing factors of organic rice farming. In addition, 

the farmers were under a contract farming arrangement where 

they were assured of buyers after harvest. Organic rice 

farming showed higher productivity levels than inorganic 

farming in some regions of Indonesia, with an increase in 

production reaching 7,163.80 Kg/MT/Ha [19], despite being 

hindered by community perceptions, limited appreciation of 

organic products [20], lack of sources of organic fertilizer and 

certification, their belief is strong in the future of organic 
farming [21].  In the Philippines, [22] revealed that the yields 

generated by the organic rice farming system are relatively 

higher by 17% than the yields of conventional farms. This was 

further strengthened when the government integrated organic 

farming into its policy reforms. The implementation of the 

Organic Agriculture Act of 2010 paved the way for more 

opportunities to venture into organic farming. The law 

became the farmers' pillar in the development and promotion 

of organic products in the country. However, contrary to the 

benefits and impacts of organic farming, the number of 

organic rice farmers has not changed significantly over the 
past few years. Farmers are still concerned about whether 

organic farming will provide them with the desired production 

given its benefits to the environment such as preventing 

degradation of soil functions as a result of hazardous 

agrochemicals and inorganic fertilizers [23].  

Organic farming relies on preserving soil fertility and 

ideally involves a self-sustaining farming system 

encompassing both plants and animals, which promotes 

efficient nutrient recycling. Utilizing organic fertilizer 

changes the soil community structure and increases the 

abundance of beneficial bacteria such as Bacilli and 

Flavobacteriales [24]. In rice farming for example, 
conventional farming imposes greater environmental impacts 

than organic farming including carbon footprints [25], [26], 

thus it serves as an alternative production method that 

addresses human welfare by ensuring safe agricultural output 

[27] which leads to food safety and security.  
Correspondingly, understanding the composition and 

structure of the rice field ecosystem is important and can also 

be applied in integrated pest management. Sonico [28] study 

the beneficial and harmful insects the species richness, 

evenness, and diversity in an organic rice field in Barangay 

Langkong, M’lang, North Cotabato, Philippines. It was 

determined that 2,659 were classified as harmful and 1,137 as 

beneficial among the 3,796 insects that were collected. In the 

same area, all weed species exhibited less than 50% 

uniformity, suggesting reduced competitiveness against rice 

indicating that appropriate weed control practices can 

effectively manage these weeds [29]. 

Some projects and industries provide evidence of the 

benefits of organic farming. For example, the Tigray project 

in Ethiopia non-market-driven organic agriculture initiated in 
1996 in response to land degradation, food security, and 

livelihood challenges. Here, farmers have used innovations 

and organic practices such as composting, crop diversification, 

and improved water management to solve problems such as 

overgrazing, soil erosion, and depletion of water resources, 

which exacerbate rural poverty and hunger. The Tigray 

Project showed that there were higher yields achieved through 

organic management practices. Farmers gained evidence and 

confidence to withdraw costly synthetic fertilizers. There was 

a greater diversity of crops, higher groundwater tables, and 

improved farm resilience. In addition, the community had 
better nutrition and new income opportunities. 

In the context of Palestinian olive-growing farms in the 

West Bank, it was observed that organic farming significantly 

enhances input efficiency, particularly in terms of labor and 

cost, compared to conventional agricultural practices [30]. In 

China, the adoption of organic fertilization has improved the 

rice yield by 8.3 percent, which are mainly from farm manure 

enhancing the nutrient content of the soil  [31], [32].   

Several technical efficiency studies have been conducted in 

rice farming. According to [33], during planting, speed, and 

accuracy are the main conditions for increasing agricultural 
productivity. Moreover, increased output is positively and 

significantly associated with the land area and the utilization 

of high-quality seeds [34]. In post-harvest processing, rice 

milling is an important activity to achieve high-quality rice 

[35]. In Vietnam, Hien et al. [36] found that farmers who 

adopted more sustainable practices obtained higher technical 

efficiency and scale efficiency with scores of 90 % and 91 % 

respectively. The positive correlation observed between the 

number of sustainable agriculture practices applied and 

efficiency emphasizes the significance of adopting 

sustainable agriculture practices in rice-producing households. 

Furthermore, efficiency in various aspects could be enhanced 
if farmers increased their farm sizes and minimized the 

excessive use of inputs [37]. Furthermore, Vietnamese 

farmer’s economic factors, their awareness of organic farming, 

and market confidence in agricultural outcomes have a 

predominant impact on their intention to adopt organic rice 

farming [38]. 
While several studies have extensively examined organic 

farming in general, there is a dearth of relevant literature 

explicitly scrutinizing the difference between conventional 

and organic rice farming in terms of yield per hectare, labor, 

cost of inputs, and prices.  The productivity and efficiency of 
organic farming have been considered in several empirical 

studies. Different indicators are employed to elicit the 

performance of organic farmers, including on-farm and 

estimated ones. In the case of organic rice farming, limited 

studies have been conducted in the context of the Philippines. 

Hence, this study aims to fill this gap, particularly in two main 
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areas (i) this paper will provide evidence of the technical 

efficiency of certified organic rice farmers and (ii) elicit 

implications for further improvement of the performance of 

the organic rice sector. The paper aimed to assess the 

productivity and technical efficiency of the organic rice farms 

in Camarines Sur and explore the factors affecting the yield 

of organic rice. 

II. MATERIALS AND METHOD 

To better understand the performance of organic farmers, 

we examine the level of productivity and efficiency of 

individual farmers. Productivity is measured as a partial 

productivity measure (hereafter, referred to simply as 

productivity), which provides a similar measure as long as all 

farmers have access to the same production technologies and 

there are no scale economies. Examples of productivity 

indicators are yield (kg/hectare), costs/ha, profit/ha, and total 

production per season. By efficiency, we measure the 
performance of farmers based on their existing resources. A 

farm is technically efficient when it achieves the maximum 

possible output for a given set of inputs used in production. A 

technically inefficient farm can increase production without 

requiring any more input. Technical efficiency shows the 

capacity of farmers to reach the maximum attainable output. 

Information about productivity and efficiency is useful for 

benchmarking, design of the appropriate extension, research, 

and policy support [39], [40], [41]. Specifically, we use 

stochastic frontier analysis to examine the performance of 

organic rice farmers. Below is a basic summary of the ideas 

and models estimated in this study. 

A. The Basic Model 

The efficiency measurement is based on the input-output 

relationship at a particular point in time. As the efficiency 

measure is expected to reflect the overall capability of 

resource management, the frontier production function-based 

measure of efficiency is more suitable. The frontier 

production function sets the standard against which the 

technical efficiencies of individual farmers are measured. 
A stochastic frontier production function is applied to 

cross-sectional data to model organic rice production in the 

Philippines. The model of [42] is used following the original 

models of [43] and [44]. It has the general form: 
 

 Yi = f(xi,β) exp(ei) (1)

  

where Yi is the output of farm i (i = 1, 2, …, N); Xi is the 

corresponding matrix of inputs; a is the vector of parameters 

to be estimated; and ei is the error term that is composed of 

two independent elements, Vi and Ui, such that ei ≡ Vi – 
Ui. The Vis is assumed to be symmetric identically and 

independently distributed errors that represent random 

variations in output due to factors outside the control of the 

farmers and the effects of measurement error in the output 

variable, left-out explanatory variables from the model, and 

statistical noise. They are assumed to be normally distributed 

with mean zero and variance su2. The parameters of both the 

stochastic frontier models are consistently estimated by the 
maximum likelihood method. The variance parameters of the 

likelihood function are estimated in terms of σ2 ≡σ2 V+ σU
2. 

B. The Empirical Model 

Most previous studies on efficiency analysis have specified 

the Cobb-Douglas and translog production functions to 

represent the production technology. The Cobb-Douglas 
functional form imposes severe a priori restrictions on the 

technology involved by restricting the production elasticities 

to constant and the input substitution elasticities to be unity. 

Despite its limitations, the Cobb-Douglas function has been 

widely used in farm efficiency analyses in developing and 

developed countries [45], [46]. Several studies have examined 

the effect of choice of functional form on efficiency measures 

derived from econometric stochastic frontier models, [47], 

[48], [49] confirmed that estimates of the production structure 

are sensitive to the choice of functional form. However, [50] 

and [49] suggest that the choice of functional form might not 
significantly impact measured efficiency levels. The translog 

production function is an alternative. However, this functional 

form violates fundamental theoretical properties, including 

inactivity, strong input and output disposability, and input and 

output closedness. The translog satisfies strong disposability 

of inputs and outputs when all second-order coefficients are 

zero, but if such is the case, the translog becomes the C-D (see 

[51],[52]. These studies examined the sensitivity of the 

production structure (such as production elasticities, returns 

to scale, technological change, and technical efficiency) to the 

different functional specifications. 

In this study, we have estimated the Cobb-Douglas 
stochastic production function, defined as:  

 �� �� ��� =  �	 + ∑�
�
� ����� + ��� − ���   (2)  

where �� is the total output of rice in kilograms; �� is the land 

(area) cultivated in hectares; ��  is total labor used in 

production  (Inputs are expressed in pesos; costs of inputs can 

be used as an indicator of physical inputs when firms are faced 

with the same input market); �� is total expenses in purchased 

material and other inputs in pesos; �� is a dummy variable for 

topography (1=upland, 0 otherwise); ��   dummy variable 

equal to 1 for farmers who irrigated their farm; X6 is equal to 

1 if the farmer applied organic fertilizer; and ; Vit represents 

statistical noise assumed to follow a normal distribution with 

mean zero and a constant variance (��~�����0, ��
� ; and Ui s 

a non-negative unobservable random error defined by the 

truncation (at zero) that represents technical inefficiency of 

the i-th farmer.  The s and  s are unknown parameters to 

be estimated and the subscripts, j and i refer to the j-th input 

(j =1,2…4) of the i-th farmer. i=1,2,..,I) and k denotes kth 

dummy variable.  

Accordingly, technical efficiency of individual farmers 

(TEi) is measured as: 

 TEi = exp (-Ui) (3) 

The measure of technical efficiency takes a value between 
zero and one. It measures the output of the i-th farmer relative 

to the output that could be produced by a fully efficient farmer 

using the same input resources. 

C. Study Area and Data  

The study focused on analyzing the performance of organic 

rice farming in the Province of Camarines Sur for four (4) 

cropping seasons. The study respondents were a total 

225



enumeration of the certified organic rice farmers in the 

Province of Camarines Sur. They were determined based on 

the list that was obtained from the Pecuaria Development 

Cooperative and the Department of Agriculture. At present, 

there are sixty-one (61) certified organic rice farms registered 

in Camarines Sur. All the identified respondents were 

interviewed except for one farmer who refused to participate 

in the survey. 

Data gathering was done primarily through an interview 

utilizing a pre-tested survey instrument/questionnaire. 
Secondary data was also obtained from the enablers and 

supporters of the organic rice industry in Camarines Sur. 

These would include national government agencies (NGAs), 

non-government organizations, organic trade associations, 

research centers, and local government units. The gathered 

data went through statistical tests using Statistical Package for 

Social Sciences (SPSS), and stochastic frontier models are 

estimated to be using STATA. 

III. RESULTS AND DISCUSSION 

A. Basic Statistics 

Camarines Sur, a province of a major island in the 

Philippines, is the leading organic rice producer in its region. 

About seventy-five (75) farmers supply organic rice to the top 

and only certified producer-seller, the Pecuaria Development 

Cooperative Inc (PDCI). The number of farmers remained 

steady over the past five years. Although some were in a 

transition period, others could not strictly maintain the 

standards imposed by an organic method of farming.  Since 

2013, it has exported its rice to Singapore and China. In the 

last two years, the local market has changed to other organic 
rice suppliers from other regions. This posted an economic 

downturn for the farmers who depended on PDCI's market.  

Out of the 75 farmers, only 61 are organic certified and 

included in the study.  Basic information is presented in Table 

1. The average number of years in farming is 19 years, and 

75% of the respondents have been farming for more than 15 

years. The average land area is 1.67 hectares, with a range 

from 0.3 to 20 hectares. Farms are generally small since 87% 

of the farmers have less than two hectares of rice fields. About 

85% of the farms are irrigated, and 87% are characterized as 

lowland.  Initially, only nine farmers were given organic 
certification in 2000 to 9.4 hectares of rice farms. 

TABLE I 

BASIC CHARACTERISTICS OF RESPONDENTS 

Item Value 

Average age of respondent (years) 49.8 
Years in farming  
 Average 19.45 
 Minimum 2 
 Maximum 50 

 Std. Deviation 9.8 
Area operated (hectare)  
 Average 1.67 
 Minimum 0.30 
 Maximum 20 
 Std. Deviation 2.51 
Proportion of farms in lowland environment (%) 87 
Proportion of farms with no irrigation (%) 15 
Average permanent labor (laborer/hectare) 1.63 

B. Cost and Return of Organic Farming in Camarines Sur 

Input costs of the organic rice farm on a per hectare basis 

are composed of the following: seeds, organic fertilizer, 

irrigation, and sacks/packaging expenses.  Harvesting and 
threshing had the highest labor cost while crop care had the 

lowest cost (see Table 2).  The farmers sell their fresh rice 

grains to a cooperative where the post-harvest activities are 

done.  This is to ensure uniformity of moisture content prior 

to milling. Four farmers, however, were found to sell milled 

rice to end-consumers as exhibited by the presence of post-

harvest costs.  

TABLE II 

COST AND RETURN OF ORGANIC FARMING IN CAMARINES SUR 

Item Mean Std. 

Deviation 

Yield a 2777.98 578.27 

Material inputs (PhP)   
    Seeds 3128.05 168.57 
    Fertilizer 2805.62 400.60 

    Irrigation 5170.80 814.27 
    Sacks and packaging 690.16 145.44 
Labor costs (PhP)   
     Land preparation 5959.07 453.91 
     Planting 603.70 78.23 
     Crop care b 513.68 183.10 
     Harvesting and threshing 6869.07 1446.83 
     Post-harvest 251.82 70.12 
Profit 32350.90 9969.14 

a – Assuming 50kg per cavans divided by the area operated. 
b – Including pesticide application, weeding and fertilizer application. 
 

In a study by [53], total costs for operating most organic 

farming systems are lower than those for comparable 

conventional farms. There are differences in the relative 

importance of individual cost elements. The restrictions on 

fertilizers, pesticides, and feed concentrate on organic farms 

result in reductions in these costs of production as cited in [53]. 
Land, fertilizer, seeds, and labor positively affect production 

efficiency [54].  Inputs of fertilizer and energy were 34 to 53 

percent lower, and pesticide inputs 97 percent lower on 

organic than conventional farms in 21 European countries[49]. 

Semi-organic farms, transitioning to organic farming, use 

small amounts of chemicals to balance ecological and health 

concerns [55]. 

More than half of the respondents reported high (0.77-1.01) 

to very high (1.02-1.26) farm productivity, while 46.67 

percent reported low (0.51-0.76) to very low (0.25-0.50) farm 

productivity. As studied by PDCI, 54-70 cavans per hectare 
are considered high yield; exceeding 70 cavans is considered 

very high. There are several reasons for the low productivity 

levels as expressed by the respondents: 1) pest infestation 

(weeds and rice black bug); 2) erratic weather conditions 

(typhoons and strong winds); and 3) the poor yield brought 

about by varying organic farming practices. 

As stated previously, farmers' organic rice production 

methods do not follow a definite or standard procedure. 

Organic farming has various approaches such as SRI and NFS 

or a combination of both. In Camarines Sur, the average yield 

of conventional rice production per hectare is 70 cavans (3.5 

metric tons), similar to organic rice production per hectare, 
given the necessary condition and input requirements.  

Increasing the diversity of the soil bacterial community 
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through bio-organic fertilizers made from decomposed 

organic materials and organic manure application could 

enhance rice productivity [46]. Furthermore, restoring soil 

fertility is crucial for long-term productivity [45]. 

C. Production Function Estimates 

The maximum likelihood estimates of the Cobb-Douglas 

stochastic frontier production function is presented in Table 3. 
The ordinary least squares (OLS) estimates are considered the 

mean/average function, thus reflect the input-output 

relationships between the average farmers. The maximum 

likelihood estimates (MLE) show the frontier's production 

technology, thus reflecting the input-output relationships for 

the best-performing firms. The estimated values of the 

parameters are considered elasticities of output concerning 

changes in the respective inputs. 

A likelihood ratio test (LR test statistic = 60.70, p-value = 

0.000) to test the one-sided error shows that the inefficiency 

component is significantly different from zero. In fact, the 
value of gamma (g = 0.673) suggests that rice output 

variability could be attributed to inefficiency. 

On average, the productivity of organic rice is significantly 

influenced by the area operated and labor inputs. A 1 percent 

increase in the area planted to organic rice is expected to 

increase output by 0.26 percent. These results are consistent 

with those reported by [56] As expected, organic farming is 

labor-intensive; hence productivity is positively influenced by 

this input. The sign for irrigation is unexpected and significant 

for average farmers but insignificant for best-performing 

farms. The results indicate that farmers who irrigate their 

farms are less productive than those who do not. However, 
this result can be regarded as an indicator of the severity of 

the drought problem rather than the negative effects of having 

irrigation. On the other hand, the most significant input is 

labor. As noted above, labor costs in land preparation, 

planting, and harvesting have the highest share of the cost of 

production. We found no statistical significance in the output 

of farmers located in the lowland and upland areas. 

D. Technical Efficiency Estimates 

The summary statistics of estimated technical efficiencies 

are presented in Table 4. On average, technical efficiency is 

0.750 ranging from 0.300 to 0.964. This result suggests that 

organic farmers are considered to be efficient (TE > 0.70), and 

there are opportunities to increase output by 25% using 

existing resources. The performance of farmers is improving 

over time, as indicated in the upward trajectory of average 

technical efficiencies. This positive change of technical 

efficiency was significant (e= 0.158) and is significant at 1 

percent level.  Moreover, the coefficient of variation of 

technical efficiency estimates decreases over time. This may 

imply that over time, inefficient farmers in the first period can 
catch up hence lower variability of scores in the fourth season 

(15.1%). 

 

 

 

 

 

TABLE III 

ESTIMATES OF COBB-DOUGLAS PRODUCTION FUNCTION FOR SELECTED 

ORGANIC RICE FARMERS IN CAMARINES SUR, PHILIPPINES 

Variables 

/Parameters 

OLS Estimates St. MLE Estimates St. 

Coff. Error T-ratio Coff. Error T-ratio 

Constant  0.632 0.753 0.839 -2.237 1.209 -1.851 

Land 0.261 0.088 2.971a 0.017 0.131 0.129 

Labor 0.705 0.056 12.527a 1.034 0.104 9.988a 

Material 

Inputs 
0.069 0.060 1.146 0.066 0.081 0.811 

Topography 0.035 0.085 0.408 0.071 0.110 0.644 

Irrigation -0.201 0.061 -3.317a -0.055 0.073 -0.755 

Organic 

Fertilizer 
-0.061 0.087 -0.699 0.064  0.104 0.612 

Sigma2 0.097   0.143 0.045 3.156a 

Gamma    0.673 0.131 5.121a 

Eta    0.158 0.056 2.829a 

LLF 55.590   25.240   
a significant at 1% level. 

TABLE IV 

DESCRIPTIVE STATISTICS OF ESTIMATED TECHNICAL EFFICIENCIES FOR 

SELECTED ORGANIC RICE FARMERS IN CAMARINES SUR, PHILIPPINES. 

Item Crop1 Crop2 Crop3 Crop4 

All 

Seasons 

Mean 0.704 0.742 0.772 0.806 
0.750 

Median 0.734 0.768 0.797 0.829 
0.778 

Mode 0.903 0.916 0.928 0.938 
0.903 

Standard 

Deviation 0.174 0.154 0.139 0.122 

0.156 

Sample 

Variance 0.030 0.024 0.019 0.015 

0.024 

Minimum 0.300 0.357 0.415 0.472 0.300 

Maximum 0.944 0.952 0.958 0.964 
0.964 

CV (%) 24.7 20.7 18.0 15.1 
21.8 

Note: crop1-4 refers to four cropping seasons 

 

At least two-thirds of farmers obtained a technical 

efficiency score of more than 75% and almost 10% of farmers 

obtained a score below 50%. The sparse distribution of 

efficiency scores shows varying levels of performance among 

the organic farmers in the study area. 

 

 
Fig. 1  Distribution of combined technical efficiency indicators for selected 

organic rice farmers in Camarines Sur, Philippines. 

 

The preceding results show that, as expected, the area 

planted for organic rice is significantly affecting output. 

Average farmers are more responsive to changes in area than 

those who are already operating at the frontier. We found 

evidence of inefficiency in the production system. However, 

moving the average farmers towards the frontier becomes 

difficult because of the restrictions perpetrated by 

environmental and/or agroecological resource constraints. For 
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example, smaller and fragmented farm sizes do not allow for 

mechanization and thus will force farmers to use traditional 

farming methods. The technical efficiency of organic rice 

farming in some areas of the Philippines is lower compared to 

conventional rice farming systems, indicating the need for 

more labor and management skills [57]. 

The organic rice industry is a labor-intensive industry 

wherein the majority of production processes are conducted 

manually. Similar to a study in Vietnam on rice efficiency, 

labor is a significant factor in production [39]. The cost 
associated with land preparation, planting, and harvesting is 

one of the bottlenecks in increasing the productivity of 

organic rice farmers. While the reliance on manual labor is a 

challenge for farmer operators, organic farming becomes a 

source of livelihood for many agricultural workers within the 

community. Based on the survey conducted, the industry 

employed a total of one hundred thirteen (113) permanent 

workers and two hundred fifty-three (253) "on-call" laborers 

who worked on a part-time basis every cropping season. 

We found evidence of inefficiency in organic rice 

production, and the result highlighted opportunities to 
improve output by almost 25% on average. However, we are 

not able to determine the key determinants and sources of 

inefficiency. Other factors that affect organic rice productivity 

need to be explored, such as the effect of natural calamities 

and climate change [58]. Our results showed that the technical 

efficiency scores vary between farms but showed 

improvement over time. Potential avenues to improve the 

performance of organic farmers are worth noting. One of the 

factors that is difficult to change for the farmers is the area 

planted. The importance of area planted to output may also 

suggest maximizing the land using the natural farming system. 
While profitability does not entirely depend on the 

productivity of the organic rice farms, the farmers and the 

cooperative can look into maximizing gains on sale price per 

unit and minimizing the costs of production. In China, eco-

compensation was found to be a driving factor in improving 

their farming system [59].  The natural farming system shows 

great potential by using readily available and inexpensive 

materials; it also speeds up plant growth and increases harvest. 

Support to farmers may be necessary through formal and 

non-formal training to improve farmers' knowledge and 

understanding of organic rice farming whereby actual 

scenarios are given as case material to stimulate positive 
change towards environmental behavior [60]. A technical and 

entrepreneurial training program may be provided by the 

cooperative to the farmers to improve productivity and 

profitability at the farm level. Further, the Department of 

Agriculture can make a separate road map for organic rice in 

Bicol, Philippines. This road map will promote the high 

potential for premium and marketability of organic rice to 

interested farmers who plan to shift to organic rice production. 

This will provide directions on how to meet the increasing 

demand for organic rice. 

Promotion, dissemination, and complete monitoring of the 
standards of the organic certification are suggested to effect 

behavioral changes in farmers. Internal Control System (ICS) 

will also bring down the cost of organic certification to 

smallholders by establishing a group that can do much of its 

monitoring. Another is to consider the reality of the 

inconsistent and varying practices of farmers. PDCI, as the 

main driver and buyer of organic rice in the industry, must 

design clear, definite, and standardized training on the 

methods and procedures of organic agriculture. With the ICS, 

the need to formulate effective schemes on how to assure 

customers of the integrity of the existing organic production 

system should be looked into. The scheme will go beyond 

labels and third-party certifications. Relevant to this is the 

need to review the ways of implementing sanctions to 

violators effectively. 

Finally, as the scores improve over time, it is possible to 
generate demonstration sites and/or enhance farmer-to-farmer 

learning and cooperation. While not covered in this paper, the 

significance of social capital, education, and training on 

adopting organic farming and related farming practices will 

help us better understand the factors affecting the productivity 

and efficiency of smallholder organic rice farmers. The role 

of extension services is essential for effective farm adaptation 

strategies [61]. 

The paper aimed to assess the productivity and technical 

efficiency of the organic rice farms in Camarines Sur and 

explore the factors affecting the yield of organic rice by using 
Cobb–Douglas stochastic frontier analysis (SFA). A structured 

questionnaire was used to collect the profile and farming 

activities of 60 certified organic rice farmers. The study found 

the area planted and labor availability greatly influence the 

productivity of organic farms. Irrigation was significant for 

average farmers and not for the best-performing farms. There 

is also strong evidence of variations in farmers' productivity, 

which implies further opportunities for improvement with a 

technical efficiency of 0.75.  With labor and size as critical 

factors of output, it implies that organic farming is a choice of 

sustainability and not productivity. However, conflicts about 
industrial and agricultural sustainability have yet to be 

addressed by the growing industry of organic rice to meet food 

security [62], [63].  

IV. CONCLUSION 

Producing an optimum supply level is a critical barrier in 

the chain flow of organic rice, not only in the province of 

Camarines Sur but throughout the Philippines and across 

countries. Over time, the demand for organic rice has been in 
an upward shift and is continually increasing. However, there 

are claims that low productivity is one of the main reasons rice 

farms cannot quickly address the market requirement for 

organic rice. In this study, labor availability, capital, and area 

planted to organic rice were the main factors affecting overall 

productivity.  Organic farming entails a greater quantity of 

labor than the conventional rice farming methods to comply 

with the principles of the natural farming system strictly. 

Meanwhile, increasing the planted area requires a challenging 

task because of the restrictions imposed on areas considered 

organic areas. Therefore, the decision to engage in the organic 
method appears to result from strong advocacy for 

agricultural sustainability. Nevertheless, similar to Indonesian 

rice farming, our results show that organic rice farmers are 

efficient given their existing resources [21]. There is still an 

opportunity to improve overall productivity via improvement 

in efficiency. Improvement in efficiency is evident in the 

increasing scores of technical efficiencies over the four 

cropping seasons. These performance indicators and 
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experiences may be documented and used to demonstrate to 

new entrants in organic farming.  

Results also highlighted the importance of access to 

irrigation, availability of full-time labor, and farming 

experience in improving farmer's technical efficiency. The 

findings of this study reinforce the need for a deeper 

understanding of the role of government, particularly in 

increasing investment in agricultural training and rural 

education, in agricultural production of smallholder farming 

households, and in the provision of support mechanisms for 
enabling improvement in the organic rice industry. 

In general, to perpetuate this driving force, the farmers may 

be supported with updated market information using either 

traditional or digital platforms that are seamlessly accessible; 

a holistic entrepreneurial capability training program that may 

be required as part of a monitoring scheme whenever farm 

inputs are freely provided to them; and incentives such as 

lower lending interest rates or tax exemption for organic rice 

production to foster the growth of organic rice farming in the 

province. While this study focused only on the factors of 

production, further studies may explore aspects comprising 
other components of livelihood such as social, financial, and 

human capital may be analyzed for further investigation.  
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