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Abstract: The objective of this study was to examine productive performance and predict factors affecting operating income of 
small-scale contract farming of swine (SCFS) in Lampang, Thailand. Ten SCFSs were selected by purposive sampling as primary 
data sources for two consecutive fattening cycles during the year 2015-2017. Data indicated that the SCFS was feeder pig finishing 
system which herd size (HS) averaged 502 head/farm. The animals consumed approximate 1.59 kg of feed/head/d. The average daily 
gain (ADG) was 675.22 g/d and feed conversion ratio (FCR) was 2.42. The mean of fattening time (FT) averaged 158 d/cycle. The 
culling rate (CR) and mortality rate (MR) were 0.17% and 2.50%, respectively. The predicted operating income (POI) was estimated 
by multiple linear regressions. The equation was: POI = 2,700.912 + 0.027HS – 7.119CR – 18.225MR + 16.885ABW + 806.466FI – 
4.142ADG – 420.281FCR – 9.719FT (ABW = average body weight; FI = feed intake) with r = 0.899, r2 = 0.808, p-value = 0.009. 
According to stepwise procedure, the potential equation was: POI = 323.664FI – 9.769MR – 22.635 with r = 0.837, r2 = 0.701, 
p-value = 0.000. This predicted equation would benefit as a monitoring index for SCFS to manage their expected operating income 
and proper farm management to be further profitable and sustainable.  
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1. Introduction 

Swine production is one of the important livestock 

businesses to generate income and prosperity to Thai 

farmers. Based on the Department of Livestock and 

Development, more than 100,000 farms have been 

operated nationwide [1]. In recent years, swine 

production in Thailand has been dramatically shifted 

from the backyard to commercialized or industrialized 

systems in response to the improvement of related 

production technology and marketing networks [2, 3]. 

Swine contract farming is an attractive business model 
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in the swine production industry by having a private 

company as a partnership to support farm input, 

animal health service, management monitoring, 

marketing and operating income based on farm output 

[4-6]. In Thailand, small-scale contract farming of 

swine (SCFS) is relatively sustainable and quite 

mature, characterized by raising boar and sow or 

finishing pigs or piglet or combination of different 

phases of age with an approximate number of pigs 

between 50-500 head or the livestock weight between 

6-60 units [2]. In Thailand, SCFS accounts only 10% 

of swine farms, but contributes over 60% of national 

pork production volume [7]. The distribution of SCFS 

mostly associated with the density of the human 

population and travel time to the provincial capital 
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city [4]. Little information is available on factors 

affecting farmers’ market power and income of 

contract pig farms [3]. However, there are limit data 

based on productive performance and operating 

income of SCFS in this region. The objective of this 

study aimed to evaluate the productive performance of 

SCFS in Northern Thailand and built multiple 

regression models to predict expected operating 

income as a monitoring tool to enhance the 

management efficiency of farms.  

2. Materials and Methods  

Between March 2014 and March 2017, 10 of 94 

SCFS in Lampang province (18°17′32.35″ N, 

99°29′33.97″ E) Northern Thailand were selected by 

purposive sampling to evaluate productive 

performance and operating income. The questionnaire 

and interview were used as tools to access primary 

data while the secondary data were obtained from 

individual farm records for two consecutive fattening 

cycles. Data on productive performance were 

analyzed using descriptive statistics [8]. Operating 

income is calculated as operating income = gross 

income – operating expense [9]. Then, multiple linear 

regression models were built to estimate the predicted 

operating income (POI). Independent variables 

included herd size or number of animal per farm (HS, 

head), culling rate (CR, %), mortality rate (MR, %), 

average body weight (ABW, kg), feed intake (FI, 

kg/d), average daily gain (ADG, g/d), feed conversion 

ratio (FCR) and fattening time (FT, d). Therefore, the 

statistical model was as the following equation:  

POIij = 0 + 1HSij + 2CRij + 3MRij + 4ABWij + 

5FI + 6ADGij + 7FCRij +8FTij + ij          (1) 

where i = 1, 2,……10 (farm); j = 1, 2 (rearing cycles); 

POI was calculated in Thai baht (THB) (1 THB = 

0.032 United States Dollar, USD); 0, 1, …… 8 = 

regression coefficients; ij = model error.  

Tests on a subset of multiple regression parameters 

and individual regression coefficients were performed 

using a two-tailed t-test as described by Myers [10]. 

Prediction model variables were selected using 

forward stepwise selection. Collinearity was 

determined in each model by calculating the variance 

inflation factor (VIF) for each retained variable. If 

VIF was greater than 10, collinearity was suspected. 

Then, variables were removed and predicted models 

were rebuilt until the VIF for all variables was less 

than 10 [8].  

3. Results and Discussion 

The productive performance of swine under the 

management of SCFS is shown in Table 1. The 

characteristic of SCFS was mainly the feeder pig 

finishing system in which mixed piglets (gilt and 

barrow) were raised until market weight. The breed of 

swine was three or four crossbred line mainly from 

Large White, Landrace and Duroc which intended to 

produce high marbling in red meat due to the effect of 

hybrid  vigor [11]. The HS  ranged from  299 head/farm 
 

Table 1  Productive performance of small-scale contract farming of swine (SCFS).  

Items Mean SD Min Max 

Number of animal, head/farm  502 151.84 299 769 

Initial weight, kg 6.12 0.59 5.11 7.24 

Final weight, kg 110.45 4.17 104.35 117.37 

FI, kg/h/d 1.59 0.10 1.24 1.72 

ADG, g/d 675.22 22.01 623 706.30 

FCR 2.42 0.17 1.81 2.60 

CR, % 0.17 0.30 0 1.08 

MR, % 2.50 1.29 0.57 5.38 

FT, d 158.10 7.72 146 172 

FI = feed intake; ADG = average daily gain; FCR = feed conversion ratio; CR = culling rate; MR = mortality rate; FT = fattening 
time. 
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to 769 head/farm. The ratio of HS between less than 

500 head/farm and more than 500 head/farm was 

52.63:47.36 compared to 18.75:81.25 of SCFS in a 

province of Southern Thailand [12]. Weaned piglets 

including gilt and barrow were provided by contract 

companies at averaged 6.12 kg of body weight for 

SCFS to raise until reaching their slaughter weight at 

110.45 kg of body weight. The average date of the FT 

was 158 d. FCR ranged from 1.81 to 2.60 or averaged 

2.42 and was very effective compared to those 

previous studies [13, 14]. The feeding system of all 

SCFS was an automatic pig feeder with unrestricted 

access to water. The CR and MR were relatively low, 

which reflected healthy herd and excellent health 

management due to the heard health care program and 

biosecurity system. In general benchmarks, FCR 

should be less than 3.2 and the MR should be less than 

3% [15]. Most of Lampang SCFS or 78.94% 

established a biosecurity system to prevent the 

outbreak of disease. In addition, 47.36% of SCFS set a 

biogas system to produce gas from manure to reduce 

electricity cost with environmental friendly. All SCFS 

housings were designed as closed housing with a 

cooling evaporation system to prevent disease as well 

as environmental control.  

Operating income is a tool to measure the amount 

of payment that the contract company paybacks to pig 

farm owners after deducting all operating expenses 

such as feed supply and veterinary service. To 

understand the ability of SCFS operation, operating 

income should be closely followed by farm owners 

and compare to those other SCFSs to gain monitoring 

for farm success.  

In this study, HS, CR, MR, ABW, FI, ADG, FCR 

and FT were used as independent parameters to build 

multiple linear regression model to predict operating 

income as dependent parameter. A summary of the 

predicted model for operating income/animal 

including all variables in the model is shown in Table 

2. Within this model, all coefficients did not show any 

significant difference (p > 0.05). With r2 = 0.808, this 

implied that the eight-variable regression model 

explained 80.80% of the variation in POI [10]. 

However, the F-statistics (F = 5.255) was statistically 

significant (p = 0.009), indicating that at least one of 

the independent variables had the capability of 

influencing POI and this model required the process 

of variable selection to achieve the appropriate 

predicted model. In this study, the stepwise procedure 

was selected to fit the best prediction model in which 

all independent variables in the model were evaluated 

through the partial F-test. At each stage, a variable can 

be entered, and another may be eliminated. Thus, at all 

stages, a variable must continue to perform or be 

eliminated [10]. 

A summary of the variables retained in the 

predicted model after the stepwise procedure is  

shown in Table 3. The variables that were retained in the  
 

Table 2  Estimation of predicted operating income as dependent variable included all variables.  

Variable Coefficient SE t-statistic p-value 

Intercept 2,700.912 1,671.797 1.616 0.137 

HS 0.027 0.060 0.460 0.655 

CR -7.119 23.544 -0.302 0.769 

MR -18.225 8.524 -2.138 0.058 

ABW 16.885 11.104 1.521 0.159 

FI 806.466 840.955 0.959 0.360 

ADG -4.142 2.342 -1.769 0.107 

FCR -420.281 563.536 -0.746 0.473 

FT -9.719 6.951 -1.398 0.192 

F-statistics = 5.255, p-value = 0.009, r = 0.899, r2 = 0.808, Durbin-Watson = 1.446 

HS = herd size; CR = culling rate; MR = mortality rate; ABW = average body weight; FI = feed intake; ADG = average daily gain; 
FCR = feed conversion ratio; FT = fattening time. 
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Table 3  Estimation of predicted operating income with model selection by stepwise method.  

Model Variable Coefficient SE t-statistic p-value 

1 Intercept -63.299 102.486 -6.18 0.545 

 FI 333.819 64.122 5.206 0.000 

F-statistics = 27.102, p-value = 0.000, r = 0.784, r2 = 0.615, Durbin-Watson = 2.012 

2 Intercept -22.635 95.021 -0.238 0.815 

 FI 323.664 58.448 5.538 0.000 

 MR -9.769 4.557 -2.144 0.048 

F-statistics = 18.716, p-value = 0.000, r = 0.837, r2 = 0.701, Durbin-Watson = 2.012 

FI = feed intake; MR = mortality rate. 
 

predictive model were separated into two models 

including: POI = 333.819FI – 63.299 with F = 27.102, 

p-value = 0.000, r = 0.784, r2 = 0.615 (Model 1) and 

POI = 323.664FI – 9.769MR – 22.635 with F = 

18.716, p-value = 0.000, r = 0.837, r2 = 0.70 (Model 

2). In the first model, the FI variable could explain 

61.50% of the variation in operating income while 

both FI and MR in the second model could explain 70% 

of the variation in the operating income which 

reflected a positive dependence of regression equation 

and more reliability to predict operating income. 

According to this study, the operating income of 

Lampang SCFS was 469.23 THB/pig, 8.63% lower 

than those of SCFS in Southern Thailand that received 

513.59 THB/pig [12].  

4. Conclusions 

The productive performance of SCFS in Lampang, 

Thailand clearly illustrated farm efficiency due to high 

ADG, low in FCR, CR as well as MR. FI and MR 

were shown to be potential variables for operating 

income prediction.  
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