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Abstract 

 

Potato is the fourth most produced crop in the world after wheat, rice and maize. This study 

aimed to estimate the economics of potato production in Okara District, Punjab Pakistan. 

Primary data from 100 potato farmers were collected using a stratified random sampling 

technique. Data were analyzed using economic and statistical techniques such as profitability, 

BCR, comparison of means and frequency distribution. It was found that for the previous two 

crops, farmers received meager profits in 2018 and had to bear losses in 2019. The BCR in 

case of profit was too low i.e., 1.00: 1.03. The domestic terms of trade over the years had 

deteriorated indicating issues in input and output markets. The efficiency analysis showed that 

the technical and economic efficiency of larger farmers were high. Technically large farmers 

were 12.35% efficient as compared to small farmers. There was little difference among all 

farmers according to economic efficiency, larger farmers were 3.11% efficient with respect to 

small farmers. Tobit results showed that age had negative impact on technical efficiency 

while experience showed positive impact. The most important issue faced by the farmers was 

fluctuation of output price followed by the costly inputs and lack of credit and storage 

facilities. It is recommended that the imbalances in the input and output markets must be 

corrected. Furthermore, periodic assessment of profitability of potato production should be 

carried out in order to identify the standings of the farmers in the market. 

 

Keywords: Economics of Production. BCR. Terms of Trade, Small Farmers. Efficiency 

analysis. 
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1. Introduction 

 

Agricultural sector plays an important role in the economies of developing countries 

(Diao et al., 2005; Katircioglu, 2006). It provides shelter and livelihoods to the rural masses 

which in turn helps reduce hunger and poverty (Birkhaeuser et al., 1991; Owens et al., 2003). 

A reasonably high agricultural growth rate is required for sustainable provision of livelihood 

to rural masses. Small scale rural farms can serve as a catalyst in this regard (Deller et al., 

2003). Such farms are found to be efficient, with exceptions, in both the developed and 

developing countries (Diao et al., 2005). Pakistan's economy relies greatly on its agricultural 

sector that contributes about 19% towards its national GDP. A high agricultural growth rate is 

necessary to meet up the food and fiber requirements of a highly growing population (2.4%). 

During the previous year, agricultural sector grew by 3.8% which was slightly better than the 

set target of 3.5% for the year. The crops sector grew at rate of 3.8 %. This is mainly due to 

the availability of certified seeds, quality pesticides, fertilizers and timely availability of 

credit. Furthermore, attractive output prices and supportive public policies acted as a catalyst 

(GOP, 2018). Potato is the most important non cereal food crop of the world. It is the fourth 

most important crop grown worldwide after wheat, rice and maize (Hong et al., 2017). Potato 

was cultivated over an area of 19 million hectares that produced over 388 million tonnes of 

potato. In Pakistan, it was grown on 0.184 million hectares with a production of 4.142 million 

tonnes (FAOSTAT, 2019). Pakistan ranks 20th in potato production (Memon, 2017). Punjab 

is the leading potato producer of the country with 3.8 million tonnes of production.  

In order to maximize potato production, farmers are applying extensive farming 

practices that enhanced the use of chemical fertilizers and pesticides. This in turn increases 

the cost of production of the farmers hence reducing the profit margins. The recent crises of 

bumper crop of potato left farmers in huge losses (Mahmood, 2019). There are a few studies 

on the assessment of profitability of potato crop from different dimensions i.e., economies of 

scales, sustainable agricultural practices, input output ratios, benefit cost ratios, etc (Ahmad et 

al., 2005; Iqbal et al., 2015). It is important that a periodic economic analysis be conducted of 

the crop in order to identify the issues in input-output markets, and relationship of costs and 

benefits.  Data envelopment analysis is a non-parametric, linear programming method that 

estimates a production frontier from the best practice observed in a sample. It estimates the 

distance of every decision-making unit to this frontier, and allows multiple inputs and outputs 
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to be used in the analysis (Tingley et al, 2013). Technical Efficiency (TE) is the ratio of the 

real and potential output of production unit. Efficiency measurements are then basically 

calculated by comparing observed performance with some given standard performance 

notion. TE can be characterized as a production unit's capacity and willingness to achieve the 

maximum possible performance. Farrell (1957) performed the first empirical research to 

calculate TE for a cross-section of production units using a deterministic/non-parametric 

border method and, subsequently, comparisons of border efficiency have become 

synonymous with the term "Farrell measurement of efficiency." Farrell suggests that either a 

non-parametric piece-wise linear technology or a parametric function such as the Cobb-

Douglas form can be calculated from the sample data (Shanmugam and Venkataramani, 

2006). This study aims to improve the onion cultivation for which the objectives are to: 

I. To estimate economics of potato production  

a. To estimates profitability of potato production  

b. To identify yield gaps and issues faced by the farmers  

c.  To estimate domestic terms of trade 

II. Estimate technical and economic efficiency of potato production 

III. Suggest policy implications 

 

2. Literature Review 

2.1. Background  

 

Potato is an important crop with high yield all over the world. In Pakistan, potato 

production and consumption are growing day by day. To illustrate the current potential of this 

crop, various economists have conducted an economic analysis of this crop. The potential 

benefits are declining due to some market inefficiency. Potato is a perishable commodity, so 

the absence of storage facilities and high availability almost makes it less expensive during 

the crop season, which hurts farmers. The study of productivity helps to analyses the 

technological and economic effectiveness of farmers. The crop yield is decreasing by low-

quality inputs including land and irrigated water. Batter management practices and input used 

improved technical efficiency. Market perfection improves economic efficiency.   

In order to understand the exact state of an economy, economic analysis is necessary 

(Busari et al, 2012). Economic analysis focuses mainly on how much profit is generated 

through any production process. It provides a clear picture of the current economic conditions 

prevailing in the market (Tolno et al, 2015). It required to decide the best way to allocate the 
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scare resources (Coyle et al, 2003). One of the techniques for calculating profitability is cost-

benefit analysis (Mishra et al, 2009, Peer et al, 2013). The key problems faced by potato 

farmers were lower potato prices during the harvesting season, price instability, capital 

shortages, high cold storage charges, lack of good quality seeds, potato perishability, bad 

storage facilities, higher input prices and lack of marketing facilities (Mukul et al, 2013). The 

potential yield of this valuable crop is diminished by low quality soil and irrigation water and 

plant disease (Majeed and Muhammad, 2018).  

The analysis of yield gap is a valuable tool to determine to what degree, if all variables 

are regulated, output may be increased. It is the mathematical difference over some defined 

spatial and temporal scales between the potential yield and the actual yield of farmers (Quiroz 

et al, 2014). Therefore, if inputs are used to their fullest potential, major improvements will be 

made by improving technological performance (Wassihun et al, 2019).  A farm's efficiency 

can be defined and calculated as the ratio of observed production to maximum feasible output 

from a region (Dolisca and Jolly, 2008). Increasing technological effectiveness reduces the 

use of inputs and increases gross return, which is the driving force for the incentive of 

producers to implement new techniques. Improving the efficiency of price and supporting the 

targeted application of fertilizers, pesticides and machinery helps to rise crop yield (Mardani 

and Salarpour, 2015). 

 

2.2. Economic Efficiency  

 

It has long been a concern of agricultural economists to calculate the efficiency of crop 

production (Bakhsh et al, 2006). The efficiency estimation enables the non-parametric 

approach to calculate an appropriate output function. (Ruggiero 2007). DEA is a non-

parametric approach incorporates linear programming (Shavgulidze et al, 2017). The goal of 

the efficiency model of the DEA is to estimate the gap between efficient and actual points of 

output.  

To evaluate the degree of efficiency, the distance of each production unit from an 

effective point on the production frontier is calculated (Anouze and Bou-Hamad, 2019). DEA 

is strictly deterministic, and it is endogenously determined by the output function. However, 

statistical noise is not taken into account, rendering it vulnerable to noise and errors in 

calculation (Noonari et al, 2016, Ahmad et al, 2012). It has been noted that farmers are 

economically efficient in growing potatoes, and it may not be possible to increase production 
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under current technology. Only improved and advanced technology will increase the 

production of potatoes in this situation (Begum et al, 2010).  

The calculated stochastic frontier model of production suggested that the area of the 

plots, the quantity of NPS fertilizers, the quantity of seeds and the man-day labor were 

positive and important determinants of the level of production. Improving successful cropping 

expertise and financial capacity enhanced technical efficiency (Dube et al, 2018). Efficiency 

also affected by different socio-economic and institutional factors (Mezgebo et al, 2019). 

Consultation with extension staff contributes greatly to improving technical performance 

(Bakhsh et al, 2006). Important factors that affect the technological effectiveness of potato 

growers are plant conservation measures and the use of quality seeds (Shavgulidze et al, 

2017). 

 

3. Material and Methods 

3.1. Data collection 

 

Potato is grown on largest area in Sahiwal division (i.e., 0.242 million acres) and 

produces over 2 million tonnes of potato. Out of the three districts, Okara is the largest district 

of the division in terms of area of production (i.e 0.137 million acres) and a production of 

1.34 million tonnes of protato (GOPb, 2018). Hence, Okara was selected purposively as study 

area. A stratified random sampling technique applied to select 100 farmers from the three 

Tehsils of the district i.e., Okara, Depalpur and Renala Khurd. Out of each stratum, four 

villages were randomly selected i.e., 12 villages in total (Table 1). A total of 100 farmers were 

interviewed using a well-structured questionnaire.  

 

Table 1: Selection of respondents 
Sr. No. Strata Villages Respondents 

1 Okara 4 9 farmers 36 

2 Depalpur  4 8 farmers 32 

3 Renala Khurd 4 8 farmers 32 

Total                                   100 

 

Based on the final selection of the farmers, they were categorized into small (up to 5 

acres of land), medium (from 5 to 12.5 acres of land) and large (above 12.5 acres of land) 

farmers. Majority of the famers (53.0%) were small followed by medium (29.0%) and large 

(18.0%). 
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Table 2: Distribution of the farmers according to their landholdings  

 
Frequency   %age 

Small Farmers (< 5 Acres) 53 53.0 

Medium Farmers (5 to 12.5) 29 29.0 

Large Farmers (>12.5 Acres) 18 18.0 

Total 100 100.0 

 

Secondary data for the prices of four inputs (Ploughing, Wage rate, DAP and Urea) 

were obtained from various reports and surveys including APCOM / API policy reports and 

Economic Surveys. The data on output price were collected from Agricultural Marketing 

Information System of the Government of the Punjab for the years 1994-2019.  

 

3.2. Estimation of the economics of potato production 

a. Profitability of potato production 

 

The economics of potato production was estimated using the comprehensive 

information on each farm practice. Following various studies on the topic of economic 

analyses of different crops (see for example Olukosi and Erhabor, 1998; Khan et al., 2011; 

Alam et al., 2013; Sehto et al., 2018), the average total cost of production was calculated 

using the following formula:  

 

Where,  

 TC = Total Cost 

CoP - Potato = categories of expenditures (nine sub-operations of production process 

i.e., land preparation, seed bed preparation, seed and sowing operations, fertilization, plant 

protection, irrigation, interculture, harvesting and miscellaneous)  

  1 = Land preparation expenditures include the expenditures on deep ploughing, ploughing / 

  cultivator and leveling. 

  2 = Seed bed preparation expenditures include ploughing and planking expenditures 

  3 = Seed and sowing operations include the expenditures on seed, planting with ridger and 

  labor charges. 
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  4 = Fertilization include the expenditures on chemical fertilizers i.e. urea, DAP, Potash, etc. 

  5 = Plant protection expenditures include insecticide and fungicide costs 

  6 = Irrigation expenditures include aabiana, and tube well expenditures 

  7 = Interculture expenditures include chemical weed control and labor for earthing up  

  8 = Harvesting includes handling, bags and transportation expenditures 

  9 = Miscellaneous include expenditures like land rent, agricultural income tax, market  

         commission, etc.  

   

Where,  

 TR = Total Revenue  

  = Average yield of the sample farmers  

  = Average farm gate price 

Profit was calculated by subtracting total costs from total revenues: 

   π = TR - TC      3 

Where,  

 π = Profit 

While the benefit cost ratio was calculated as: 

   BCR = TR / TC     4   

Where, 

 BCR = Benefit-cost ratio    

 

3.3. Comparison of means  

 

Comparison of mean technique was applied in order to differentiate between the 

profitability of small, medium and large farmers. This technique is widely used in 

comparative analysis see for example (Baba et al., 2014; Hyblova and Skalicky, 2018; 

Mogula and Mishili, 2018; Arru et al., 2019). 
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b. Yield Gaps and issues faced by the farmers  

 

Yield gaps were estimated by comparing the average yields of neighboring countries 

and world average to the yield of the sample farmers. 

Frequency distribution and percentages were used to identify the issued reported by 

the farmers.  

 

c. Domestic Terms of Trade 

 

Pakistan has the potential to substantially increase the production of fruits and 

vegetables that have global demand (Husaini and Rehman, 2020). A comparison of domestic 

prices is indicated by the domestic terms of trade (De Silva et al, 2013). The definition has 

been used in the domestic domain to represent the contrast between the prices of products 

produced and sold domestically (Sotelo, 2020). Ideally, in the two agricultural and non-

agricultural sectors of the economy, a distinction must be made between the prices earned by 

the agricultural sector and the prices charged by the agricultural sector for transactions made 

by the non-agricultural sector. This comparison of the rates obtained and charged is 

commonly referred to as net exchange barter terms (Tyagi, 1987; Akhtar et al, 2013). 

 

3.4. Economic and thechnical efficiency of popato production 

 

By running a variable returns to scale DEA model, technical efficiency was 

determined. To estimate technical efficiency in this analysis, an output-oriented DEA model 

was used under the assumption of variable returns to scale. Estimated efficiency scores are 

ranging from 0 to 1 (Ai et al, 2018, Bahta, 2020). This implies that when the efficiency score 

is one, a farm works under completely productive conditions, when score is zero it means that 

the farmers is unproductive (Umanath and Rajasekar, 2013). The stochastic production 

frontier analysis begins with specifying a log-linear production function as follows 

The model for stochastic frontier analysis of production is defined as a log-linear production 

function. 

                                                    Yi = o + Xii + αi 

                                                      αi = µi - εi 

 

Where: 

Yi= Out put 

 = Parameters 
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Xi= Input variables (Total number of tillages, total number of fertilizers, total number 

of pesticide and seed rate).  

The error term αi has two components, ui and εi. ui is a non-negative random variable 

measuring inefficiency, and εi is a stochastic disturbance term. 

3.5. Tobit Model 

 

The Tobit regressions are suitable for modeling, in which the dependent variable is 

bounded between two values. The value of the dependent variable cannot move away from 

those boundaries. If the dependent variable is bounded between zero and one, it cannot take 

values less than zero and greater than one (Odah et al., 2018). 

   

          Yi = 0 + 1ln X1i + 2 ln X2i + 3ln X3i + 4 ln X4i+ 5 ln X5i 

Here 

Yi = Economic Efficiency of Potato 

X1= Age (Years) 

X2 = Family Size (No.) 

X3 = Tube-well ownership (Yes=1, No=0) 

X4 = Family members working on farm (No.) 

X5 = Education (Years) 

X6 = Experience (Years) 

 

4. Results and Discussion 

4.1. Economics of popato production 

 

On average, total expenditures of the farmers were PKR 92,549/- with slight 

differences in the expenditures of small, medium and large farmers (87,283/-, 92,738/- and 

97,553/-, respectively). The comparisons of means test was non-significant explaining that 

there is no statistical difference in the farming categories. The largest share of expenditures of 

all the categories was seed and sowing operations followed by harvesting and fertilization. 

For the season 2018, the average farm gate price was PKR 10 per Kg. With this price, there 

was meager profit of PKR 2,461 per acre on an average. While it was PKR 1,817/- for small 

farmers, PKR 3,562/- for medium and PKR 2,097/- for large farmers. Again, the comparison 

of means test was not significant. The average benefit cost ratio (BCR) was about 1.03 which 
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is very low. For small farmers, it was 1.021, for medium famers it was 1.04 and for the large 

farmers it was 1.03. If the farmers do not calculate the land rent and family labor, then their 

BCR improve. It can be said that the land rent and family labor costs are the real profit of the 

farmers. However, this is not the right way to interpret the economic situation. The farmers 

are continuing to farming due to this reasoning along with the fact that they generate food for 

the family.  While there was a small difference in fertilizer prices due to routine fluctuation, 

but the average prices remained the same for the next season (2019). This kept the 

expenditures as the same for all the farming categories. However, due to market glut at the 

time of harvesting, the farm gate price was reduced to PKR 5.5 per Kg. This in fact made the 

farmers to bear a loss of an average of PKR 40,294/- per acre with a loss to small farmers of 

PKR 38,278/-, medium farmers PKR 39,773/- and large farmers PKR 42746/-. The benefit-

cost ratio (BCR) went down to 0.60 that shows the gravity of the problem. Similar situation 

was confronted in 2005 as reported by Ahmad et al. (2005). 

 

 

 

Figure 1: Cost of Production, Gross Income, Profit and Benefit-Cost Ratio 
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Comparing the BCRs with the earlier studies, the current BCRs are on the declining side not 

only in comparison with local (Pakistani) studies, but also in comparison the regional studies. 

Table 3 presents the comparative results of different studies with the results of current study. 

There are, however, a few studies available (to the best of our knowledge) on this subject both 

in Pakistan and the region. It is, therefore, necessary to have periodic studies on this issue. 

 

Table 3: Comparison of BCR results with previous studies  

 

 

4.2. Yeld gaps 

 

As far as the yield per acre is concerned, the average yield in the study area remained above 

the world average i.e., 8.14 tonnes per acre. It was not only greater than the world average, 

but it was also better than the overall country (Pakistan) average and the neighboring 

countries' average. Table 4 presents this comparison.  

Table 4: Yield gap analysis 

 Tonnes / Acre Maunds / acre 

Current study 9.501 215 

Pakistan Average 9.07 206 

India Average 9.03 205 

Bangladesh Average 8.07 183 

China Average 6.96 158 

World Average 8.14 185 

Data source: FAOSTAT, 2019 converted from hg / ha to tonnes / acre and maunds / acre 

 

4.3. Issues faced by farmers 

 

The issues faced by the farmers are presented in Table 5. Majority (85 %) of the 

farmers reported that the low price of their product is the most important issue for them. The 

fluctuation in the prices especially towards the lower side creates problem for the farmers. 

Reference Study Area Total observation BCR 

Current Study Okara 100 
1.027 / 0.56  

 

Sharma et al., 2017 Himachal Perdesh, India 60 1.39 

Noonari et al., 2016 Sindh Pakistan 60 1.82 

Iqbal et al., 2015 Okara, Pakistan 100 1.76 

Begum et al., 2010 Bangladesh 100 1.54 
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Earlier, Ahmad et al., (2005), ranked low price of the output as the number one constraint. 

High input prices were the second most important constraint reported by 76 % of the farmers. 

Earlier, it was ranked 4th most important constraint by Ahmad et al. (2015). More than 60 % 

of the farmers complained about the non-availability of quality seed. Due to low quality seed, 

the production potential remained unachievable. It was the 8
th

 most important constraint 

earlier as reported by Ahmad et al. (2005).  

Lack of access to credit facilities due to difficult and cumbersome procedures was next 

important constraint as it was reported by 60 % of the farmers. About 50 % of the respondents 

complained that the cost of storage facilities is very high due to which they had to market 

their produce at the time of harvest which creates glut in the market forcing the output price to 

fall. Earlier, it was ranked as 6
th

 most important constraint by Ahmad et al (2005). 

Furthermore, the 30 % of the farmers were not happy with the grading system of the markets. 

Due to which their produce goes for cheap prices.  

Table 5: Issues reported by the farmers 

Sr. # Issues Frequency   %age 

1 Low output price / highly volatile output price 85 85 

2 High input prices 76 76 

3 Non availability of quality seed 63 63 

4 

Lack of access to credit facilities  

 difficult 

accessibility - cumbersome procedures 

60 60 

5 High cost of storage facilities  50 50 

6 High transportation costs 35 35 

7 Lack of grading facilities 30 30 

 

4.4. Domestic terms of trade 

 

The analysis of the terms of trade with respect to plowing (traction), farm labor and 

fertilizers (Urea and DAP) is presented in Figures 2 - 4.  Figure 2 presents the trends in the 

prices of selected inputs and market price of potatoes. There is an increasing trend. The prices 

of DAP, Urea and Ploughing operations increased at faster rate as compared to the wage rates 

and per 40 Kg market prices of the produce. This indicates that the profit margins of the 

farmers have gone done considerably.  Annual data on farm gate prices was not available, if 

that were available the situation of the farmers would have been more clearly understood.  
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Figure 2: Trends in input and output prices 

 

Over all there is a fluctuating trend in terms of the physical terms of trade for the 

produce and major inputs. But still the trends are slightly on the increase. showing that 

physical terms of trade have gone up. Figure 3 presents the physical terms of trade.  

 

 

 

 

Figure 3: Physical domestic terms of trade 
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Figure 4 presents domestic terms of trade of potato production. The ratio of input-

output prices is presented which shows an increasing trend. This implies that the production 

process is getting expansive for the farmers which is squeezing their profit margins. This 

conforms the results of field study above (i.e., the reduced BCR as compared to previous 

studies). The fluctuations are also representing the market price fluctuations. Here it is 

important to note that the output price for time series data is of the market and not of the farm 

gate. The situation would be worst for farm gate prices.  

 

 

Figure 4: Input-output price ratio 

 

4.5. Economic and technical efficiency 

 

It is evident from Figure 6 that the mean technical efficiency of sample farmers is 0. 874.The 

results of the study imply that if the average farmers operated at the same technical efficiency 

as the most efficient farms in the sample, they could reduce, on average, their input use by 

about 13% and still produce the same level of output. Small farmers were 7.75% and 12.35% 

less efficient as compare to small and large farmers respectively. The medium farmers were 

4.67% less efficient as compare to large farmers.  
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Figure 6: Technical efficiency of potato crop 

 

Economic efficiency is the ratio of the minimum cost to the Observed cost. Economic 

efficiency was calculated by using (Land preparation cost, Seed cost, Irrigation Cost, fertilizer 

cost, and spray cost of pesticide, spray cost of weed and harvesting cost). Results showed that 

the larger farmers were economically efficient in producing potato as compare to small and 

medium producers. Variation is Economic efficiency is less as comparative to technical 

efficiency. Larger farmer’s economic benefits reduce due to the role of market intermediaries, 

while small farmers sell their output direct to the retailer.  

Observed variation in Economics efficiency was mainly due to the availability of 

storage capacity. Small farmers sell their crops to generate revenue for cultivating next crops. 

Variation in technical efficiency is due to variation in total cost of crop cultivation. Small 

farmers were hiring all the possible input that cost them higher as compare to larger farmers 

who have own technology. Our findings reveal that, if sample farms operated at full 

efficiency, they could reduce their cost of production by about 6.2% without reducing the 

level of output and with the existing technology. 
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Figure 7: Economics efficiency of potato 

 

4.6. Tobit model results 

 

The Tobit model has shown that for small, medium and large farmers, age has a 

negative relationship with technical efficiency. For small and medium-sized farmers, family 

size had a positive relationship with technical efficiency, although it showed a negative 

relationship with large farmers. For small and large farmers, tube-well ownership has a 

positive effect on technological efficiency but the case is reversed for medium farmers. 

Family work has a positive influence on efficiency. For small farmers, schooling has 

demonstrated unexpected negative relationships. A substantially negative effect of education 

on technical efficiency was also stated by Hasnah and Coelli (2004). The experience of 

farming has a positive influence on potato crop efficiency. 

 

Table 6:  Tobit model results (P-Value in parentheses) 
Variables Small Medium Large 

Age -0.005 

(0.036) 

-0.003 

(0.375) 

-0.016 

(0.001) 

Family Size 0.004 

(0.279) 

0.002 

(0.489) 

-0.005 

(0.450) 

Tube-well ownership 

(Yes=1, No=0) 

0.005 

(0.008) 

-0.003 

(0.168) 

0.003 

(0.273) 

Family members working 

on farm 

0.05 

(0.018) 

0.005 

(0.833) 

-0.013 

(0.807) 

Education -0.006 

(0.096) 

0.001 

(0.851) 

0.004 

(0.218) 

Experience 0.004 

(0.092) 

0.002 

(0.509) 

0.020 

(0.000) 

Constant 0.944 

(0.000) 

0.969 

(0.000) 

1.211 

(0.000) 
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5. Conclusions 

 

This study aimed to investigate the economics of potato production in Okara District, 

Punjab, Pakistan. The results showed that farmers spent on an average PKR 92,549/- on 

potato production. There was a slight difference in the expenditures of small, medium and 

large farmers which was statistically non-significant. Similarly, there was a meager difference 

in their yields and profitability which was not statistically significant. The comparative 

discussion of the results of this study showed that the profitability of the farmers has 

deteriorated over the time. The yields of the sample farmers were better than the averages of 

Pakistan, India, Bangladesh, China and World. Farmers reported seven major issues in the 

production process. In which the fluctuation of output prices was the top most constraint 

followed by higher input prices, non-availability of quality seed, lack of credit and storage 

facilities. The domestic terms of trade have deteriorated over time suggesting irregularities in 

the input and output markets. Efficiency analysis was done using DEA analysis. Larger 

farmers were efficient technically and economically. It is recommended that the market 

regulations may be implemented in letter and spirit. Furthermore, research on different 

aspects of economics and policy of potato production be carried out at a regular interval in 

order to identify major evils in the production system.  

 

6. References 

 

AHMAD, B.; HASSAN, S.; BAKHSH, K.; AHMAD, W. Profitability and various constraints 

in potato cultivation. Pakistan Journal of Agricultural Sciences, v. 42, n. 3-4, p. 68-73, 2005. 

 

AHMAD, M.; RAFIQ, M.; ALI, A. An analysis of technical efficiency of potato farmers in 

Pakistani Punjab. The Bangladesh Journal of Agricultural Economics, v. 22, p. 79-86. 2012. 

 

AI, X.;  LIU, J.; SIRISRISAKULCHAI, J.; SRIBOONCHITTA, S. Technical efficiency 

analysis of major agriculture production provinces in China: a stochastic frontier model with 

entropy. In Journal Of Physics: Conference Series. v. 1053, p. 12101, 2018. 

 

AKHTAR, W.;  AKMAL, N.; SHAH, H.; NIAZI, M.A.; TAHIR  A. Export competitiveness 

of Pakistani horticultural products. Pakistan Journal of Agricultural Research, v. 26, n. 2, 

2013. 

 

 

http://www.custoseagronegocioonline.com.br/


Estimation of economic and production efficiency of potato production in central Punjab, Pakistan. 

Bashir, M.K.; Ali, A.; Farrukh, M.U.; Alam, M. 

Custos e @gronegócio on line - v. 17, n. 2, Apr/Jun - 2021.                                     ISSN 1808-2882 

www.custoseagronegocioonline.com.br 

 

19 

ALAM, M.K.; ABOKI, E.; GIDADO, E.H.; BUBA, D.D. Economic analysis of cotton 

production in selected local government areas of Taraba State, Nigeria. Journal of 

Agricultural Sciences, v.4, n. 1, p. 27-31, 2013. 

 

ANOUZE, A. L. M.; BOU-HAMAD, I. Data envelopment analysis and data mining to 

efficiency estimation and evaluation. International Journal of Islamic and Middle Eastern 

Finance and Management, 2019.. 

 

ARRU, B.; FURESI, R.; MADAU, F.A.; PULINA, P. Resreational services provision and 

farm diversification: A technical efficiency analysis on Italian agritourism. Agriculture, v. 9, 

n. 2, p. 1-15, 2019. 

 

BABA, M.D.; YELWA, J.M.; YAKUBU, G.; SANCHI, I.D. Comparative profitability 

analysis of watermelon and pepper production in Danko-Wasagu local government area of 

Kebbi State, Nigeria. Review of Knowledge Economy, v. 1, n. 2, p. 39-47, 2014. 

 

BAHTA, S.; OMORE, A.; BAKER, D.; OKIKE, I.; GEBREMEDHIN, B.; WANYOIKE, F. 

An Analysis of Technical Efficiency in the Presence of Developments Toward 

Commercialization: Evidence from Tanzania’s Milk Producers. The European Journal of 

Development Research, p. 1-24, 2020. 

 

BAKHSH, K.; AHMAD, B.; HASSAN, S. Estimating technical efficiency in potato 

production: Use of stochastic frontier approach. Europ. J. Sci. Res, v. 15, p. 75-87, 2006. 

 

BEGUM, A.; IMAM, M.F.; ALAM, M.A. Measurement of productivity and efficiency of 

potato production in two selected areas of Bangladesh: A translog stochastic frontier analysis. 

Progressive Agriculture, v. 21, n. 1-2, p. 233-245, 2010. 

 

BIRCH, P. R.; BRYAN, G.; FENTON, B.; GILROY, E.M.; HEIN, I.; JONES, J.T.; TOTH, I. 

K. Crops that feed the world 8: Potato: are the trends of increased global production 

sustainable?. Food Security, v. 4, n. 4, p. 477-508, 2012. 

 

BIRKHAEUSER, R.; EVENSON, R.; FEDER, D. The economic impact of agricultural 

extension: a review. Economic Development and Cultural Change, v. 39, n. 2, p. 507-21, 

1991. 

 

BUSARI, A.; IDRIS-ADENIYI, A.; OYEKALE, J.O. Economic analysis of vegetable 

production by rural women in Iwo zone of Osun State, Nigeria. Journal of Agricultural 

Science, p. 6-11, 2012.  

 

COYLE, D.;  BUXTON, M.J.; O'BRIEN, B.J. Measures of importance for economic analysis 

based on decision modeling. Journal of clinical epidemiology, v. 56, n. 10, p. 989-997, 2003. 

   

http://www.custoseagronegocioonline.com.br/


Estimation of economic and production efficiency of potato production in central Punjab, Pakistan. 

Bashir, M.K.; Ali, A.; Farrukh, M.U.; Alam, M. 

Custos e @gronegócio on line - v. 17, n. 2, Apr/Jun - 2021.                                     ISSN 1808-2882 

www.custoseagronegocioonline.com.br 

 

20 

DELLER, S.C.; GOULD, B.W.;  JONES, B. Agriculture and rural economic growth. Journal 

of Agricultural and Applied Economics, c. 35, n. 3, p. 2003. 

 

DE SILVA, N.; MALAGA, J.E.; JOHNSON, J.W. Trade liberalization effects on agricultural 

production growth: The case of Sri Lanka (No. 1373-2016-109228, pp. cover-page), 2013. 

 

DIAO, X.; HAZELL, P.; RESNICK, D.; THURLOW, J.; ROCKMORE, M; ABRENILLA, 

M. The role of agriculture in Sub-Saharan Africa – conventional wisdom, current debate and 

country studies. Draft paper, International Food Policy Research Institute, Washington, D.C, 

2005.  

 

DOLISCA, F.; JOLLY, C.M. Technical efficiency of traditional and non-traditional crop 

production: A case study from Haiti. World Journal of Agricultural Sciences, v.4, n. 4, p. 416-

426, 2008. 

 

Dube, A. K., B. Ozkan, A. Ayele, D. Idahe and A. Aliye. 2018. Technical efficiency and 

profitability of potato production by smallholder farmers: The case of Dinsho District, Bale 

Zone of Ethiopia. Journal of Development and Agricultural Economics, 10(7): 225-235. 

 

FAOSTAT. Compare data - 2017. Food and Agricultural Organization of United Nations, 

New York, USA. 2019. Online available at http://www.fao.org/faostat/en/#compare accessed 

on 27/05/2019. 

 

FARRELL, M.J. The Measurement of productive efficiency. Journal of the Royal Statistical 

Society: Series A (General). V. 120, n. 3, p. 253-281, 1957. 

 

GOP. Economic survey of Pakistan 2017-18. Economic Advisor’s Wing., Finance Division. 

Ministry of Finance, Islamabad Pakistan. 2018. 

 

GOPb. 2018. Kharif crops final estimates data book 2016-17. Directorate of Agriculture, Crop 

Reporting Service, Punjab, Multan Road, Lahore. 2018.   

http://www.amis.pk/Agristatistics/DistrictWise/2016-17.pdf accessed on 29/03/2019. 

 

HASNAH, E.F.; COELLI, T. Assessing the performance of a nucleus estate and smallholder 

scheme for oil palm production in West Sumatra: a stochastic frontier analysis. Agricultural 

Systems, v. 79, n. 1, p. 17-3, 2004. 

 

HASSAN, F. Production Technology of Potato Mainly Practiced in Pakistan. ACTA 

SCIENTIFIC AGRICULTURE (ISSN: 2581-365X). v.2, n. 12, December, 2018. 

 

HONG, Z.; FEN, X.; YU, W.; HONG-HAI, H.; XIAO-FENG, D. Progress of potato staple 

food research and industry development in China. Journal of Integrative Agriculture, v. 16, n. 

12, p. 2924-2932, 2017. 

 

http://www.custoseagronegocioonline.com.br/


Estimation of economic and production efficiency of potato production in central Punjab, Pakistan. 

Bashir, M.K.; Ali, A.; Farrukh, M.U.; Alam, M. 

Custos e @gronegócio on line - v. 17, n. 2, Apr/Jun - 2021.                                     ISSN 1808-2882 

www.custoseagronegocioonline.com.br 

 

21 

HUSAINI S. A.; REHMAN, J. Understanding the Bottlenecks and Opportunities in Value-

Added Exports of Fruits and Vegetables. The Pakistan Business Council, p. 1-64, 2020. 

 

HYBLOVA, E.; SKALICKY, R. Retuens on sales and wheat yields per hectare of European 

agricultural entities. Agricultural Economics, v. 64, n. 10, p. 436-444, 2018. 

 

IQBAL, M.A. An investigation into crops improved seed availability, snags and future 

prospect for Pakistan. American-Eurasian Journal of Agriculture and Environmental 

Sciences, v. 15, n. 3, p. 308-314, 2015. 

 

KATIRCIOGLU, S.T. Causality between agriculture and economic growth in a small nation 

under political isolation: A case from North Cyprus. International Journal of Social 

Economics, v. 33, n. 4, p. 331-343, 2006. 

 

KHAN, M.B.; CHAUDHRY, I.S.; AKHTAR, M.H. Cost-benefit analysis of cotton 

production and processing by stakeholders: The case of Multan and Bahawalpur regions. 

American Journal of Scientific Research, v. 13, p. 131-144, 2011. 

 

MAHMOOD, A. Who cares about the potato crisis? Dawn, Lahore, Pakistan. 2019. Online 

available at https://www.dawn.com/news/1458825 accessed on 30/06/2019 

 

MAJEED, A.; MUHAMMAD, Z. Potato production in Pakistan: challenges and                    

prospective management strategies–a review. Pak. J. Bot, v. 50, n. 5, p. 2077-2084, 2018. 

 

MARDANI, M.; SALARPOUR, M. Measuring technical efficiency of potato production in 

Iran using robust data envelopment analysis. Information Processing in Agriculture, v. 2, n. 1, 

p. 6-14, 2015. 

 

MEMON, N.A. Potato: An important food crop in Pakistan. Pakistan Food Journal, 

September-Octpber 2017: p. 34-36, 2017. Online available at 

http://www.foodjournal.pk/2017/Sep-Oct-2017/PDF-September-October-2017/Dr-Noor-

Exclusive-on-Potato-2017.pdf accessed on 03/06/2019. 

 

MEZGEBO, A.; TEKLAY, T.S.;  HAGOS, G. Efficiency, Yield Gaps, and Profitability of 

Potato (Solanum Tuberosum) Production in Kombolcha District, Oromia National Regional 

State, Ethiopia. Agricultural Science Digest-A Research Journal, v. 39, n. 3, p. 184-189, 

2019. 

 

MISHRA, D. K.; PALIWAL, D.K.; TAILOR, R.S.; DESHWAL, A.K. Impact of frontline 

demonstrations on yield enhancement of potato. Indian Research Journal of Extension 

Education, v. 9, n. 3, p. 26-28, 2009. 

 

http://www.custoseagronegocioonline.com.br/
https://www.emeraldinsight.com/author/Turan+Katircioglu%2C+Salih
https://www.dawn.com/news/1458825
http://www.foodjournal.pk/2017/Sep-Oct-2017/PDF-September-October-2017/Dr-Noor-Exclusive-on-Potato-2017.pdf%20accessed%20on%2003/06/2019
http://www.foodjournal.pk/2017/Sep-Oct-2017/PDF-September-October-2017/Dr-Noor-Exclusive-on-Potato-2017.pdf%20accessed%20on%2003/06/2019


Estimation of economic and production efficiency of potato production in central Punjab, Pakistan. 

Bashir, M.K.; Ali, A.; Farrukh, M.U.; Alam, M. 

Custos e @gronegócio on line - v. 17, n. 2, Apr/Jun - 2021.                                     ISSN 1808-2882 

www.custoseagronegocioonline.com.br 

 

22 

MOGULA, J.; MISHILI, F. Profitability analysis of sustainable agriculture practices to 

smallholder maize farmers in Kilosa District, Tanzania. International Journal of Scientific 

and Research Publications, v. 8, n. 4, p. 381-389, 2018. 

 

MUKUL, A. Z. A.; RAYHAN, S.J.; HASSAN, M.M. Farmer’s profitability of potato 

cultivation at Rangpur district: the socio-economic context of Bangladesh. International 

Journal of Economics, Finance and Management Sciences, v.1, n. 3, p. 136-144, 2013. 

 

NOONARI, S.; WAGAN, H.; MEMON, I.N.;  AHMED, F. Economic analysis of potato 

production in Sindh, Pakistan. Journal of Biology, Agriculture and Healthcare, v. 6, n. 5, p. 

100-107, 2016. 

 

ODAH, M.H.; BAGER, A.S.M.; MOHAMMED, B.K. Studying the determinants of 

divortiality in Iraq. A two-stage estimation model with Tobit regression. International 

Journal of Applied Mathematics and Statistics, v. 7, n. 2, p. 45-54, 2018. 

 

OLUKOSI, J.O.; ERHABOR, P.O. Introduction to farm management, principles and 

applications. Samaru, Zaria, Kaduna State, Nigeria: AGITAB Publisher, p. 43-47, 1998. 

 

OWENS, T.; HODDINOTT, J.; KINSEY, B. The impact of agricultural extension on farm 

production in resettlement areas of Zimbabwe. Economic Development and Cultural Change, 

v. 51, n. 2, p. 337-57, 2003. 

 

PEER, Q. J. A.; AHMAD, N.; KAUR, J.; CHESTI, M.H.; AHMAD, H.S.; BHAT, A.; BHAT, 

B.A. Study on economics of potato growing towards livelihood security. African Journal of 

Agricultural Research, v. 8, n. 45, p. 5639-5644, 2013. 

 

QUIROZ, R.; HARAHAGAZWE, D.; CONDORI, B.; BARREDA, C.; MENDIBURU, F.D.; 

AMELE, A.; DEMO, P. Potato yield gap analysis in SSA through participatory modeling: 

Optimizing the value of historical breeding trial data, 2014.. 

 

RUGGIERO, J. A Comparison of DEA and the Stochastic Frontier Model Using Panel Data. 

International Transactions in Operational Research, v. 14, n. 3, p. 259–66, 2007. 

 

SANAULLAH, A. B.; KHAN, A.; RAHMAN, W.U.; NASRULLAH, A.; KHAN, M.A.R.; 

ULLAH, I. 2018. Estimating cost and net return: A profitability comparison of maize and 

potato in District Upper Dir of Khyber Pakhtunkhwa, Pakistan. Economic Survey, 19, 2018. 

 

SEHTO, G.N.; AHMED, A.M.; NAHIYOON, A.A.; LEGHARI, R.A.K.; RAJPUT, I.A.; 

ALI, A.; KOLACHI, M.M. Assessment of farmers' profitability on cotton crop at district 

Sanghar, Sindh, Pakistan. International Journal of Natural and Social Sciences, v. 5, n. 3, p. 

87-90, 2018. 

 

http://www.custoseagronegocioonline.com.br/


Estimation of economic and production efficiency of potato production in central Punjab, Pakistan. 

Bashir, M.K.; Ali, A.; Farrukh, M.U.; Alam, M. 

Custos e @gronegócio on line - v. 17, n. 2, Apr/Jun - 2021.                                     ISSN 1808-2882 

www.custoseagronegocioonline.com.br 

 

23 

SHANMUGAM, K. R.; VENKATARAMANI, A. Technical efficiency in agricultural 

production and its determinants: An exploratory study at the district level. Indian Journal of 

Agricultural Economics, v. 61, (902-2016-68012), 2006. 

 

SHARMA, V.; LAL, H.; DEBNATH, U.; HATTE, V. Economics of potato production in 

Kangra District of Himachal Pradesh, India. International Journal of Current Microbiology 

and Applied Sciences, v. 6, n. 10, p. 123-129, 2017. 

 

SHAVGULIDZE, R.; BEDOSHVILI, D.; AURBACHER, J. Technical efficiency of potato 

and dairy farming in mountainous Kazbegi district, Georgia. Annals of Agrarian Science, v. 

15, n. 1, p. 55-60, 2017. 

 

SOTELO, S. Domestic trade frictions and agriculture. Journal of Political Economy, v. 128, 

n. 7, p. 2690-2738, 2020. 

 

TINGLEY, D.; PASCOE, S.; MARDLE, S. Estimating capacity utilization in multi-purpose, 

multi-metier fisheries. Fisheries Research, v. 63, p. 121–134, 2003. 

 

TOLNO, E.; KOBAYASHI, H.; ICHIZEN, M.; ESHAM, M.; BALDE, B.S. Economic 

analysis of the role of farmer organizations in enhancing smallholder potato farmers' income 

in middle Guinea. Journal of agricultural science, v. 7, n. 3, p. 123, 2015. 

 

TYAGI, D.S. Domestic terms of trade and their effect on supply and demand of agricultural 

sector. Economic and Political Weekly, A30-A36, 1987. 

 

UMANATH, M.; RAJASEKAR, D.D. Estimation of technical, scale and economic efficiency 

of paddy farms: a data envelopment analysis approach. Journal of Agricultural Science, v. 5, 

n. 8, p. 243, 2013. 

 

WASSIHUN, A. N.; KOYE, T.D.; KOYE, A.D. Analysis of technical efficiency of potato 

(Solanum tuberosum L.) Production in Chilga District, Amhara national regional state, 

Ethiopia. Journal of economic structures, v. 8, n. 1, p. 34, 2019. 

 

7. Acknowledgements  

 

The authors wish to acknowledge USAID, US-Pakistan Center for Advanced Studies 

in Agriculture and Food Security (USPCAS-AFS); and Punjab Agricultural Research Board 

(PARB) for funding the project-PARB-969. The authors further acknowledge the support of 

ORIC and UAF in order to complete the research. 

 

http://www.custoseagronegocioonline.com.br/

