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Abstract 

This study explores the impact of technical efficiency (TE) on women empowerment in 

livestock index (WELI) in feed the future zone of Bangladesh. Considering the livestock 

farming households a total of 906 data (out of 2064) were extracted from the national 

representative data set of the Bangladesh integrated household survey (BIHS) in 2018. The 

descriptive statistics, inferential statistics, Alkire Forster methodology, stochastic frontier 

model, and ordered probit regression modeling were applied for achieving the objective. The 

results found that the overall WELI score was 0.735 where about 26.65% (WELI score 

≥0.80) of women were empowered. The TE score was 0.941 and 0.942 for male and 0.940 
for female and male-headed households, respectively. The research revealed found that a 

positively significant (P<0.05) relationship between TE and WELI. Moreover, higher levels 

of TE are associated to reduce with the gender disparities. The researchers suggest that 

encouraging women to participate in livestock production is a good idea; as a result, women's 

empowerment has a lot of potentials to boost livestock productivity. Hence, our findings 

provide important evidence showing the positive impact of technical efficiency on women’s 
empowerment and gender parity within the livestock farming household and may higher 

level associatively with SDGs. 

Keywords: WELI; Technical efficiency; stochastic frontier model; Livestock; Bangladesh 
 

Highlights 

 To estimate the WELI and TE of livestock farming households in FTF zone of 

Bangladesh 

 The worldwide sophisticated econometric model such as Alkire-Forster 

methodology, stochastic frontier production function and ordered probit regression 

modeling were used to data analysis. 

 The overall score of WELI was 0.735 where 26.50% were empowered and 0.941 for 

TE.  

 The TE was positively significant associated with the WELI. 

 Govt. should take the appropriate programs to close the production gap and explore the 

technology transfer through the LES to increase the TE and WELI. 

1.0 Introduction 

Livestock play an important role on household income, food security and women’s 

empowerment and gender parity within the livestock farming households (FAO 2011). It also 

http://www.pareshsarma.com/


Page 2 of 18 

 

provide to improve food production and promote consumption of animal sources protein and 

reducing hunger and improving household nutritional status (Zezza et al, 2016).  

Furthermore, livestock has significant economic value because it provides both business 

prospects for rural development and raw materials for industrial animal production firms 

(Sakarya and Uysal, 2000). On the other hand, Livestock rearing offers the greatest probable 

way to reduce greenhouse 30 percent gas emissions by using the several effective 

(Padmakuma et al., 2019).  

In developing nations like Bangladesh, determining the efficiency of livestock production is a 

critical issue. A measure of a producer's performance is often valuable for policy purposes, 

and the concept of technical efficiency provides a theoretical underpinning for such a 

measure. Efficiency, according to Farrell (1957), refers to a farm's ability to create as much 

output as possible given a set of inputs. (O'Neill et al., 1999; Minviel and Latruffe, 2017; 

Manevska-Tasevska et al., 2014). Technical efficiency is the effectiveness with a given set of 

inputs is used to produce the output using one of several approaches proposed by the experts 

in the area to assess the TE of livestock production (Shih et al., 2004; Lambarraa et al., 2007). 

Women play an important role in agricultural innovation, but they face tenacious obstacles 

due to social and economic constraints, that prohibit them from effusively participating in 

agriculture (Sraboni et al., 2014). In recent decades, women's empowerment has been a topic 

of intense debate and thinking all across the world. Closing the gender gap in livestock 

production has been identified as a critical strategy for increasing livestock productivity, food 

security, and empowerment (FAO, 2011). Livestock can provide significant prospects for 

women's empowerment in impoverished countries. The women's empowerment in livestock 

index (WELI) is a useful tool for measuring women's empowerment. This is critical for 

increasing the output of livestock. For example, a woman who has the authority to decide 

what to grow and what inputs to apply to her plot will be more productive in the livestock 

industry. In addition, having access to and owning relevant technologies have a positive 

impact on agricultural productivity. Several studies have demonstrated the value of 

technology use and adoption in boosting rural farmers' empowerment and livelihood results. 

Asfaw et al., (2012); Gitonga et al., (2013); Mendola (2007); and Tefera et al., (2011), for 

example, looked at the impact of technology adoption on smallholder empowerment and 

livelihood outcomes in developing nations. Through a voucher-based system for purchasing 

and distributing agricultural supplies, these studies discovered a link between technology 

adoption and women's empowerment. Given the importance of women's empowerment in 

eliminating the gender gap in agriculture and attaining other development goals, it's critical to 
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look into the effects of women's empowerment on technological efficiency, as well as the 

combined effects of technology adoption and women empowerment. The impact of the 

WELI's overall women's empowerment on the technical efficiency of rural women farmers is 

examined in this research. As a result, livestock production efficiency has a direct impact on 

household income and women's empowerment, particularly in Bangladesh's FTF zone. 

Unfortunately, very few relevant studies (Galiè et al., 2018; Akter et, al., 2013; Tung 2016; 

Kostlivý and Fuksová 2019 Anderson et al., 2021; Alessandro et al., 2020; Seymour 2017; 

Lindie et al., 2021) has been carried out to measure the relationship between WELI and TE in 

the global livestock sectors. To fulfill the gap, the aim of the study is to examine the impact 

of technical efficiency and women’s empowerment within the livestock farming households 

in FTF zone of Bangladesh.  

The specific objectives of the study are 

To estimate the TE and WALI score at the household level and its determinants 

To examine the relationship between WELI and TE among the livestock farming 

households in the FTF zone of Bangladesh  

The study's findings would imply that government action is required to establish a strong link 

between producers and other stakeholders, as well as to provide proper training to agricultural 

extension workers. The approach, which includes the conceptual model and estimating 

methods, the study region, and sample methods, is presented in the following section. The 

findings and discussion section came after that. The article concluded with conclusions and 

policy and practice recommendations. 

 

2.0 Materials and Methods 

2.1 Study area 

The research carried out at the FTF zone in the Southern Delta region of Bangladesh. The 

coverage area of twenty-one districts in the southwest region of the country: Barisal, 

Barguna, Bhola, Jhalokati, Patuakhali, and Pirojpur in Barisal Division; Bagerhat, 

Chuadanga, Kushtia, Jashore, Jhenaidah, Khulna, Magura, Meherpur, Narail, and Satkhira in 

Khulna Division; and Gopalganj, Madaripur, Shariatpur, Faridpur, and Rajbari in Dhaka 

Division in Figure 1.  
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Figure 1. Map of Bangladesh showing the 21 districts of the study area  

These areas were vulnerable to extreme shocks; thus, reiterating the need to maximize impact 

and strengthen resilience. This goal are aligned with the Government of Bangladesh’s 

priorities and focuses on boosting livestock production and helping farmers diversify their 

production with high-value, nutrient-dense commodities. More specifically, researchers have 

emphasized the need for increased livestock productivity, marketability, and safe and 

diversified livestock product consumption. 

2.2 Sources of the data  

Considering the feed the future zone of the study, the secondary data of the Bangladesh 

Integrated Household Survey (BIHS-2018) has been collected from the International Food 

Policy Research Institute (IFPRI) for achieving the objectives of the study because BIHS is 

the most comprehensive, nationally representative household survey ever conducted in 

Bangladesh. The BIHS data was collected using a two-stage stratified random sampling 

technique with a sample size of 2064 households. Because the study's goal is to determine the 

influence of agricultural extension services on farm income, welfare, and WELI, particularly 

in livestock farming, 906 households active in livestock farming were chosen.
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3 Key variables measurement  

We describe the dependent and independent variables in table 1. Under the table briefly describe how major variables we constructed 

for the analysis in the study.  

Table 1: Description of empowerment variables 

Code  Level of variable Variable 

Types 

Expected sign Reference 

Dependent variables for intensity of use 

WELI  Women empowerment in livestock index  Composite 

continuous  

 Abebe et al., 2016; Galiè et al., 2019; USAID, 2012; WEAI et al., 

2015;Alkire et al.,2012;  

HDDS Household Dietary Diversity Score (HDDS): The 

HDDS is a qualitative measure of food 

consumption that indicates access to a variety of 

foods in the home.  

Continuous  Tambo and Wünscher 2017; Deaton 1997; Kassie et al., 2015, Shiferaw 

et al., 2014; Sinyolo et al., 2014; Bocoum et al., 2014; Wossen et al., 

2019;  

Key explanatory variables  

TA Percentage of technology adoption of ith household Continuous + Wossen et al., 2017; s Anderson and Feder, 2007; Wossen et al., 201 

Lincome Last month household income in TK  Continuous + Hansen and Duveskog (2012); Maltitz et al.,2021; Babatunde el al., 

2007 

ICT 1 if farmers access any service like mobile, 

internet/computer/radio/TV and zero otherwise. 

Dummy +/- Nwafor  2020; Meena and Singh (2013) 

 

HWF Household welfare measuring adult per head 

expenditure in TK 

Continuous +/- Mekbib ·  2017; Gebregziabher 2015 

HWI Household wealth index continuous +/- Mutisya et al., 2016 

TE Technical efficiency of livestock production of 

farmers households in the FtF zone using the 

stochastic frontier method 

Composite 

continuous 
+ Adeyeye et al., ·  2019 ; Achandi and Kidane 2019 

Herd Size The number of livestock (cattle, cow, bulk, goat 

and lamb)  

Continuous + Jago and Berry (2011) 

HAge Households’ head age in a complete year Continuous +/- Langyintuo and Mulugetta 2005; Arene and Anyaeji 2010 

Hedu Level of household head education in year Continuous +/- Abay and Assefa, 2004; Salasya et al. 2007, Alene and Manyong, 2007 

Main 

occupation 

Main  occupation is a dummy variable referring 1 

(one) if farmers are engaging  in livestock farming 

and 0 (zero) otherwise 

Dummy +/- Hameed et al., ·  2019; Neethi and Sailaja 2018 

Hsize Number of family member Continuous +/- Liberio 2012, Idrisa 2012; Jayne et al., 2005; Deininger, 2003 

 

https://www.researchgate.net/profile/Kidanemariam-Gebregziabher?_sg%5B0%5D=oMxwjBWjjvSi2ypLySJzffM-_Kr0lmdeWdAo6GGGCrIuV2Ar8cbjLniyKmJ6a5nsz9ZCExE.8pVq_AB4jJf3CMWG-DPiUp9L0u6viWN9FsELj5AakvUoKjMCjqk_AAXwhhmlRJwqtAsruQ_AjVNIoBWinnlsvA&_sg%5B1%5D=1VK_AW12SUMJ3qbdSBpttE6iXe49nM_A4kE5Om21-cbQHQ0MKlrRXWppMi1c7artr8UCfno.La8DWQiGA9LfCF3Ar91ch4PvaySnIN9_zBPfnQ55vCBAXjtjUnMMLPTFYS8t9QKhfrAY28erEDLVSx_ew3sigQ
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Household Dietary Diversity Score (HDDS): HDDS is the snapshot of a family's capacity to 

access a range of foods based on their financial situation (Kennedy et al., 2013; Headey and 

Ecker 2014). It was once employed as a proxy for food access in the home which was developed 

by FANTA (Swindale and Bilinsky 2006). The score was computed by adding up the number of 

days in the previous seven days that households consumed at least one item from each of the 12 

food groups (Sibhatu and Qaim 2018). The range of HDDS’s is zero to twelve. 

the HDDS indication is written like this: HDDS (0 − 12) = ∑(A + B + C + D + E + F + G + H + I + J + K + L) … … . (v) 

The HDDS indicator is calculated over a 7-day recall period using 12 food groups: A. cereals; B. 

Pulses; C. Fruits D. Edible oil; E. Vegetables F. Meat, eggs and milk; G. Fruits; H. Fish (large); 

I. Fish (small); J. Spices; K. Drinks and beverages; L. Other foods prepared outside home. The 

values for A to L can be “0” or “1”.  

Household Wealth Index (HWI): Principal component analysis (PCA) creates a composite 

variable wealth index which was includes household land, assets, and productive assets, as well 

as home amenity ownership indicators. Among the vital commodities are a car, motorcycle, 

bicycle, radio, gas cooker, sewing machine, bed, and cell phone, as well as livestock (Mutisya et 

al., 2016). Formally, the wealth index for household i is the linear combination;  𝑌𝑖 = 𝛼𝑖 (𝑋1−𝑋1̅̅̅̅𝑆𝑖 ) + 𝛼2 (𝑋2−𝑋2̅̅̅̅𝑆2 ) + ⋯ + 𝛼𝑘(𝑋𝑘−𝑋𝑘̅̅ ̅̅𝑆𝑘 )…………………….(vi) 

Where, 𝑋𝑘̅̅ ̅  and 𝑆𝑘   are the mean and standard deviation of asset  𝑋𝑘  , and  𝛼 represents the 

weight for each variable  𝑋𝑘  for the first principal component. 

Technical efficiency (TE): The technical efficiency was produced by using stochastic Frontier 

Analysis modeling. The range of TE was 0 to 1 with 1 (one) meaning the signifying a completely 

efficient farm (Farrell, 1957). Technical efficiency is defined as a set of factors measured using a 

certain way in relation to a group of companies, and any change in these specifications will 

affect the measure (Farrell, 1957). It assesses a company's ability to maximize the value of a set 

of inputs. In any such metric, this is unavoidable. However, given these qualifications, it 

functions as a natural and satisfactory measure of efficiency (Farrell, 1957). For measuring 

technological efficiency, three quantitative methodologies have been developed: parametric non-

parametric based on Data Envelopment Analysis (DEA), and productivity indices based on 

growth accounting and index theory principles (Coelli et al, 1988). Stochastic Frontier Analysis 
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(SFA) and differential equation analysis are the most extensively used methods (DEA). Both 

methods use the efficient frontier to calculate the firm's technical efficiency. The SFA approach 

requires that the frontier production function be specified in a functional form. To generate a 

piece-wise frontier that encircles a set of observations, the DEA technique employs linear 

programming. The most efficient frontier is the one with the best results among the farmers. The 

DEA method has the advantage of allowing for simultaneous examination of several inputs and 

outputs, as well as varied units of measurement for inputs and outputs. Furthermore, DEA allows 

for scale efficiency computation; nevertheless, SFA has a distinguishing advantage over DEA in 

that it allows for scale efficiency calculation. Aigner et al. (1977) and Meeusen and ven den 

Broeck (1977) proposed the stochastic frontier model at the same time (1977). It incorporates a 

random term to represent noise, as opposed to a deterministic model. 

The following is the model for the ith farm: 𝐼𝑛(𝑌𝑖) = ∫(𝑋𝑖, 𝛽)  +   𝑉𝑖 − 𝑈𝑖 … … … … … … … … (1) 

Where 𝑌𝑖 Is the observed output quantity of the ith farm ∫  is the production function 𝑋𝑖 is a vector of the input quantities used by the farm 𝛽 is a vector of parameters to be estimated  𝑣𝑖 is an error term, independent and identically distributed (iid) with, 𝑁(0, 𝜎𝑣2)   𝑢𝑖  is a 

non-negative random error, accounting for efficiency, iid, with 𝑁(0, 𝜎𝑢2),  truncated to 

zero to ensure non-negativeness. 

The variance is parameterized by substituting Battese and Corra (1977) and Battese and Coelli 

(1995) with σ 2vu and σ2μ with 𝛿2 = 𝜎𝑢2  +  𝜎𝑣𝑢2  and  𝜆 = 𝜎𝑢2(𝜎𝑢𝑣2 −𝜎𝑢2)----------------------------() 
Where, 0 ≤  𝜆 ≤ 1, with the value equal to 1 indicating that all the deviations from the frontier 

are due entirely to technical inefficiency (Coelli, Rao, and Battese, 1998).The technical 

efficiency of the household can be defined as: 
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𝑇𝐸 = 𝐸(   𝑌𝑖𝑈𝑖 ,    𝑋𝑖)𝐸(𝑌 𝑢𝑖⁄ = 0,   𝑋𝑖) = 𝑒−𝑢𝑖 
 

Where;  

A rice farmer's expectation is E. Thus, given the value of Vi-Ui evaluated at the highest 

likelihood estimates of the parameter in the model, the measure of technical efficiency is based 

on a conditional expectation given by Equation (8), where the expected maximum value of Y is 

conditional on ui=0 (Battese and Coelli, 1988). The metric TEi has a range of zero to one, and the 

overall mean technical efficiency of households is estimated to be as follows: 𝑻𝑬 = {𝟏 − ∅[𝝈𝒖 − (𝒖 𝝈𝒖⁄ )]𝟏 − ∅(𝒖 𝝈𝒖⁄ ) } 𝒆−𝒖+(𝟎.𝟎𝟓)𝝈𝒖𝟐  

Where; ∅ is the standard normal variable's density function. Technical inefficiency = 1 − TEi 
Women empowerment in livestock index (WELI): In this study empowerment of women was 

measured by empowerment in the livestock index (WELI). WEAI is the latest index developed 

in 2012 by OPHI as a direct indicator of economic empowerment and gender parity at the 

household and individual level (Alkire et al., 2013; and Yang and Stanley, 2012). Because 

empowerment is a dynamic and multifaceted concept, a single indicator is insufficient to assess 

it. As a result, the (Alkire et al., 2013) multidimensional measure of empowerment was used in 

this study. The Alkier-Foster multidimensional measure of empowerment can be used to show 

women's progress across ten indicators and five empowerment areas. The WELI and its 

components of empowerment are presented in this paper: (1) agricultural production decisions; 

(2) nutrition decisions; (3) resource access and control; (4) income control and use; (5) access to 

and control of opportunities; and (6) workload and control over own time. WEAI uses weighted 

five domains and ten indicators to assess empowerment in a multidimensional approach, 

allowing for breakdown and comparison across domains. WEAI combines two sub-indices with 

arbitrary weights of 90 and 10%, respectively: five domains of empowerment (5DE) and gender 

parity index (GPI). 

As a result, the adequacy status of an individual is determined in each indicator by multiplying 

the variable by their stated weight and comparing it to the insufficiency cutoff. Once, Individual 
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adequacy score and inadequacy cutoff are computed, and the total disempowerment index (M0) 

is calculated using weighted indicators (Alkire et al., 2012; and Alkire et al., 2013). The 

disempowerment of women is broken down into indicators and domains to show how each one 

contributes to the overall disempowerment of women. Empowerment in five domains is a 

counterpart of disempowerment which is computed as 5DE = 1 − M0 … … … … … … … … … … … … … … … … … … ..(1) 

Where, M0 is the overall disempowerment score, while 5DE is measured using ten indicators 

with their respective weights. Each sign indicates whether or not a person has acceptable 

achievement in that area. Another unique component of WEAI is the Gender Party Index (GPI), 

which compares women's and men's empowerment across the 5DEs in the same household. 

Mathematically WEAI = 0.90(5DE) + 0.10(GPI) … … … … … … … … … . . (2) 

Where, 

5DEs is the degree of empowered women, and GPI is the relative empowerment of women in the 

household, according to the WEAI index of gender empowerment in agriculture index. The 

weights assigned to the indexes are 0.9 and 0.1. The WELI is defined as the percentage of 

domains in which women have sufficient power in the livestock index. STATA was used to 

create all of the indexes, along with their associated sub-indexes. 

2.4 Ordered probit regression on technical efficiency 

Simultaneous equation modeling is an alternative approach used in economic analysis. The 

ordered probit regression model was used to examine the impact of TE of livestock production on 

novel empowerment indicators WELI. The functional form of the ordered probit regression 

expressed the following ways; Pr(𝑜𝑢𝑡𝑐𝑜𝑚𝑒𝑗 = 𝑖) = Pr (𝐾𝑖−1 < 𝛽1𝑋1𝑗 + 𝛽2𝑋2𝑗 ± ⋯ + 𝛽𝑘𝑋𝑘𝑗 + 𝑢𝑗 ≤ 𝑘𝑖 
The more specifically 𝑌1 = 𝛽0 + 𝛽1𝑌2 + 𝛽2𝑋1 + 𝛽3𝑋2 + 𝛽4𝑋3 + 𝛽5𝑋4 + 𝛽6𝑋5 + 𝛽7𝑋6 + 𝑈1…………..(x) 
 

Where,  𝑌1 and 𝑖𝑠 the dependent variables 𝑋1 ………. 𝑋𝑛 are the vectors of covariance 𝑈1 and 𝑈2 are the error terms 
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3.0 Results and Discussion 

3.1 Descriptive Statistic 

The average WELI score of livestock farmers who participated in extension services was 0.77, 

which was higher than the non-participant (0.73). Technical efficiency (TE) (0.94) and 

percentage of technology adoption (44.85), wealth index (0.07), and average herd size (2.47) 

were also higher than the non-participant (0.73). The Wilcoxon Rank-Sum Test is a 

nonparametric test of the null hypothesis (H0), which states that a randomly chosen value from 

one population is equally likely to be less or higher than a randomly chosen value from another 

community. The non-parametric variant of the two-sample t-test is a common description. The 

WELI showed a statistically significant difference (P0.01) between participants and non-

participants in agricultural extension activities. In agricultural extension efforts, there was a 

significant (P<0.01) difference in the percentage of technology adoption between participants 

and non-participants. 

Table-2 Descriptive Statistic of targets variables  

Variables 

Non-participants Participants Wilcoxon 

rank-sum test Mean CV SD Mean CV SD 

Women’s empowerment in 
livestock index (WELI) 

0.7350 0.1704 0.0044 0.7720 0.1272 0.0106 0.0019 

Technical efficiency (TE) 0.9413 0.0023 0.0001 0.9416 0.0019 0.0002 0.1777 

Technology adoption (TA) 37.6829 0.5416 0.7127 44.8505 0.4179 2.0212 0.0010 

Household wealth index (HWI) -0.0073 -137.9604 0.0352 0.0664 14.1380 0.1012 0.0094 

Head size of the household 2.2695 0.6188 0.0490 2.4651 0.5555 0.1477 0.1561 
 

3.2 Mean efficiency score of livestock farmers 

The sample size used for the analysis, as well as the mean, standard deviation, and range of 

anticipated technical efficiency and inefficiency scores, are shown in Table 3. The average 

technical efficiency is expected to be around 94.13 percent. This demonstrates that farmers are 

working close to the border. The average technological inefficiency is 5.87 percent, indicating 

that farmers are operating below the technology frontier. This also means that farmers have the 

opportunity to increase their performance through technological advancements. The technical 

efficiency scores among farm homeowners range from a minimum of 93.11 percent to a high of 

95.12 percent, as shown in Table 3. This gap indicates that farmers have room to enhance their 

efficiency. 
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Table 3: Average efficiency and inefficiency scores of livestock farming households  

 

Variables Mean Std. Dev Min Max 

Technical efficiency 0.9413 0.0021 0.9311 0.9512 

Inefficiency 0.0587 0.0021 0.0488 0.0689 
 

3.2 Women's empowerment in livestock index  

The women’s empowerment in livestock index measure used in this study are based on the 

women’s empowerment in agriculture index (WEAI) developed by Alkire et al., 2009). WELI is 

a survey based index measures empowerment considering 5(five) domains (production decision-

making, control over resources, control over income, leadership, and time allocation)  and 

10(ten) indicators within the livestock sectors (Galiè 2013a). WELI is an aggregate measures 

with two sub-indices namely five domains of empowerment (5DE) and gender parity index 

(GPI). Table 4 shows the sub-indices of overall WEAI scores at the study site, along with a 

breakdown of male and female achievement. According to the 5DE, only 37.09 percent of 

women are empowered at an 80 percent achievement level, with a shocking 62.91 percent of 

women not yet empowered. The not yet empowered women have an average inadequate 

achievement in 29 percent of domains. The women’s disempowerment index (M0) is 0.290 and 

5DE is 0.710. The overall WEAI for the study area is 0.735 and is a weighted average of the 

5DE sub-index value of 0.710 and GPI sub-index of 0.955.  

Table 4: Women empowerment in Agriculture Index: Scores for the study site 

Indicator  Women Men Difference 

5DE (1-M0)  0.710 0.658 0.052 

Disempowerment score (1-5DE)  0.290 0.342 -0.052 

N (number of observations)  906 906  

Percent of women achieving empowerment (1-H)  37.09 23.40 -13.69 

Percentage of women not achieving empowerment (H)  62.91 76.60 13.69 

Mean 5DE score for not yet empowered women (1-A)  0.632 0.604 -0.028 

Mean Disempowerment score (1-5DE) for not yet 

empowered women (A)  

0.368 0.396 0.028 

GPI Score (1-HGPI*IGPI)  0.955   

N (number of dual adult households)  906   

Percentage of women achieving gender parity (1-HGPI)  71.08   

Percentage of women NOT achieving gender parity 

(HGPI) percentage 

28.92   

Average Empowerment gap (IGPI)  0.045   

WEAI Score (0.9*5DE +0.1*GPI)  0.735   
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The respondents were divided into three quartiles based on their WELI scores to compare how 

dimensions and indicators affect WELI scores. They were separated into three groups of 906 

households each after being graded on their WELI scores. The WELI scores for these three 

groups, as well as their makeup, are shown in Figure 2. As a result, 5.64 percent of respondents 

with the lowest WELI scores are found in the first quartile (0.50). Only 35.47 percent of 

livestock farming households achieve gender equality since women's empowerment is 0.80 and 

their position is between 0.80 and 1.00. The WELI is a standardized measure of women's 

empowerment in the cattle industry. Through technological and institutional breakthroughs that 

increase farm output, empowering the poorest farmers, particularly rural women, is a proven 

strategy to achieve gender equality while decreasing or eliminating hunger and poverty (UN 

Women et al. 2012). Galiè 2013a; FAO 2011). Goal 5: Gender equality and women's 

empowerment are important human rights that are also important for a long-term future. 

 

Figure 2: Present status of women's empowerment of livestock farmers 

3.5 Association between technical efficiency and women’s participation  

To examine the relationship between the ordinal dependent variable and independent variables is 

used in the ordered probit model expressed the equation (x). The estimated mean of TE was 

0.837. The Pseudo R2 was 0.0399, Prob>chi2 was 0.000 indicated the will fit the model.  The TE 

has been positively significant (P<0.01) associated with the WELI, technology adoption, herd 

size, age, and main occupation it meaning that farmers who received technology were more TE 

(Table 5) . Technical efficiency improved with women empowerment and herd size. While our 

finding agrees with the previous studies (Benjamin and Hamdiyah 2020; Mayen et al.,2009; 

Nathan et al., 2021; Geffersa et al.,2019; Achandi 2019) and opposite with (Ugbagbe et 
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al.,2017). The result has also established the importance of technology adoption in reinforcing 

women’s empowerment to improve technical efficiency in livestock farming which was 

correlated with the Adeyeye et al., 2019. The factors that affect technical efficiency are 

household health index, ICT, last month income, and family size.  

 𝑇�̂�   = −0.2989 + 0.7109𝑊𝐸𝐿𝐼 + 0.0100𝑇𝐴 + 0.2124𝐼𝐶𝑇 + 0.0300𝐻𝑊𝐼 +0.4813𝐻𝑒𝑟𝑑𝑠𝑖𝑧𝑒 + 0.0001𝐿𝑖𝑛𝑐𝑜𝑚𝑒 + 0.0096Age + 0.2177occupation + 00.0115Edu +0.0309Hsize + 0.0410HDDS…………..(x) 

Table 5: Ordered probit regression on Technical efficiency 

Variables Coef. Std. Err. z P>z [95% Conf. Interval] 

WELI 0.7109 0.2760 2.580 0.010 0.1700 1.2518 

TA 0.0100 0.0018 5.430 0.000 0.0064 0.0136 

ICT 0.2124 0.2401 0.880 0.376 -0.2582 0.6830 

HWI 0.0300 0.0347 0.870 0.386 -0.0379 0.0980 

Herdsize 0.4813 0.0289 16.640 0.000 0.4246 0.5380 

Lincome 0.0001 0.0001 0.970 0.334 0.0000 0.0000 

Age 0.0096 0.0027 3.600 0.000 0.0044 0.0148 

Occupation 0.2177 0.0734 2.960 0.003 0.0738 0.3616 

Education 0.0115 0.0086 1.340 0.181 -0.0053 0.0284 

Hsize 0.0309 0.0217 1.420 0.155 -0.0117 0.0735 

HDDS 0.0410 0.0408 1.010 0.314 -0.0389 0.1209 

/cut1 -0.2989 0.6193 

  

-1.512653 0.914821 

/cut2 -0.0806 0.5898 

  

-1.23661 1.075424 

/cut3 0.0725 0.5752 

  

-1.054793 1.199826 

Number of observation = 904 

LR chi2(11) = 490.32 

Prob > chi2 = 0.0000 

Pseudo R2 =  0.0399 

Log likelihood = -5893.8256 

The positive relationship between HDDS and TE it meaning that high technical efficient farmer 

has more food secured which was similarities with (Zinab and Kehinde 2019; Khuda et al., 

2006).  The results delivered useful understanding into the role of technology adoption, herd 

size, age, and occupation as the factors of household TE and women empowerment status. 

3.6 Mechanism of the impact of TE on WELI  

The path model shows the relationship between variables in Figure 3. The entire path diagram 

showed the TE has a relationship with the WELI, herd size, and technology adoption. The casual 

relationship has revealed if one occurrence causes another variable. The correlation between two 
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variables means they are interlinked with each other. If two variables have a causal link, it must 

correlate them. 

 

Figure 3: Casual relationship among the target variables 

Finally, there is a need to conduct intervention-based prospective studies to gain a more accurate 

understanding of the causal relationships among these variables. Across all three types of 

programs technology transfer, increasing herd size and technical efficiency were the strong 

evidence exits on pathways of impact on women empowerment in the particular region. 

4.0 Conclusion and policy implication 

In this research, we look at the relationship between technology efficiency (TE) and women’s 

empowerment in the livestock index (WELI). I calculate TE by using stochastic frontier 

production function model and WELI score by the Alkier Forster methodology and ultimate 

objective achieve by using order probit regression model. The research revealed that strong 

evidence because it positively significantly associated between TE and WELI among the livestock 

farming households in the study areas. The researchers show that the women’s disparity would be 

reduced by increasing a 2.2% of technical efficiency. The results indicate that TE is a maybe good 

indicator to improve women's empowerment of livestock farming households. The study was also 

found that the importance of technology adoption in reinforcing women’s empowerment to 

improve technical efficiency in livestock. Therefore, more research should be conducted to search 

and identify areas contextually peculiar to women. Though Bangladesh Government was lunch 

livestock extension services in the year 2013 to boost livestock production it needs to explore 

everywhere all over the country and also exploring ways of utilizing mass media to supplement 

the work of extension agents through extensive use of information and communication technology 

and providing access to mobile phone services to farmers are also recommended to improve the 
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efficiency of farmers and women empowerment. The policy marker and different stakeholders 

need to more emplace to increasing technical efficiency for achieving SDGs 2 and 5.  
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