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ABSTRACT
Social programs are designed to reach beneficiaries and achieve expected objectives. There is 
a need to understand whether development programs work and their level of impact on the 
beneficiaries involved. along these lines, the objective of this study is to evaluate the impact 
of improved Technology adoption in Traditional Poultry Farming (iTTPF) on farmers’ potential 
outcomes in Togo. Baseline and follow-up data were collected from 400 farmers and analyzed 
using difference-in-differences models. The study reveals that five years after the 
implementation of the program, the annual gross profit increased on average by US$ 1294 
for each program participant. The results of the heterogeneous impacts assessment indicate 
that participating in the program is a necessary condition for iTTPF adoption, but not sufficient 
for profit optimization. overall, the program has a positive and significant impact on the 
potential outcomes of farmers in Togo. The government in its agricultural policy should 
mobilize more resources to enable considerably more farmers to adopt improved agricultural 
technologies. in addition, agricultural policymakers should implement the instruments of the 
chain planning, programming, budgeting, execution, monitoring and evaluation of all 
agricultural development programs and projects to make progressive adjustments for optimal 
results achievement and sustainable agricultural development.

1.  Introduction

The agricultural sector is at the heart of the econ-
omy of developing countries. it generates a large 
share of the gross domestic product (gdP) and 
employs a significant proportion of the active popu-
lation. it is an important source of foreign exchange, 

produces the most basic foodstuffs and is the only 
source of livelihood and income for more than half 
of the population of developing countries (oecd/
Fao, 2023; Soviadan et  al., 2022, 2023).

The poultry sector is an agricultural sub-sector 
that continues to grow in many parts of the world. 
The increasing purchasing power of the population 
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and urbanization have been powerful drivers of this 
growth. Therefore, poultry production has become 
highly specialized and increasingly productive and 
hence needs to be managed by specialists (Food and 
agriculture organization of the United nations 
[Fao], 2015).

in addition, the development and transfer of tech-
nologies and farming techniques increased the effi-
ciency of poultry production. This has led modern 
poultry farms to grow rapidly in size, concentrate 
near sources of inputs or output markets and opt for 
vertical integration (ao et  al., 2021; chen et  al., 2024; 
Mahanty et  al., 2023).

This structural reform is particularly reflected in 
the evolution of contract farming in the breeding of 
layers and broilers, which allows farmers with 
medium-sized units to access advanced technology 
with a relatively low initial investment (Fao, 2015).

Traditional poultry farming is defined as small-scale, 
household-level poultry production using family 
labor and, to the greatest extent possible, locally 
available food supplies (Mcclaughlin et  al., 2024; 
Wong et  al., 2017). it is the most common type of 
breeding practiced by smallholder farmers in 
Sub-Saharan africa (SSa) due to low entry barriers. it 
plays a crucial role in rural areas of developing coun-
tries in sustaining livelihoods, supplying poultry 
products in rural, suburban and urban areas and rep-
resenting important support (such as health care for 
family members, school fees for children, cultural 
events, rituals, etc.) for the most vulnerable groups 
(Fao, 2014). as long as poverty persists in develop-
ing countries, traditional poultry farming will con-
tinue to provide opportunities for high-quality 
income generation and nutrition for the human pop-
ulation (Fao, 2015).

The modern large- and medium-sized poultry pro-
duction system supplies integrated marketing chains 
while the free-range, low-income, family-scale poul-
try production system is supplying local or niche 
markets.

Traditional poultry rearing is the most commonly 
used method of poultry production in Togo because 
it is less expensive than modern commercial poultry 
farming or other types of livestock production. it is 
well-established among smallholders in rural Togo 
due to low entry barriers and is considered an eco-
nomic activity that could be easily accessed even by 
the most vulnerable social strata of the population 
(eg low-income, landless and female farmers) (Fao, 
2014). however, this sector is characterized by low 
productivity because its production potential is 
inherently low combined with poor environmental 

and feeding conditions. losses are usually due to dis-
appearances, theft and slaughter because of the 
extensive nature of this type of breeding. high mor-
tality and slow growth of poultry are the major con-
straints to production. The most common mortality 
causes are diseases, predation, external parasites and 
accidents. The majority of constraints in traditional 
poultry farming are related to farm management 
techniques.

in this context, and intending to make traditional 
poultry farming more productive and efficient to 
enhance food security, diversify income sources and 
thus strengthen the resilience of farmers for wealth 
creation and poverty alleviation, the introduction of 
iTTPF becomes crucial. The improved traditional 
poultry farming differs from free-range traditional 
poultry rearing in several respects. The improved 
poultry farming is semi-intensive as the poultry birds 
are raised in an enclosure with a well-built habitat 
called a semi-modern or improved traditional poultry 
housing. in addition, the bird species and feed qual-
ity are improved, the breeding equipment is 
semi-modern and the hygiene and health care are 
periodic (Fao, 2014, 2015; Soviadan et  al., 2022, 
2023; yadav et  al., 2013).

Since 2014, through the national Program of 
agricultural investment for Food and nutritional 
Security (PniaSan), and the agricultural Sector 
Support Project (PaSa), the government in Togo with 
the help from the Fao and the financial support 
from the World Bank has been assisting smallholder 
farmers in rural areas with the adoption of improved 
Technology in Traditional Poultry Farming (iTTPF) to 
create wealth, improve food security and alleviate 
poverty (Soviadan et  al., 2022, 2023). The iTTPF is a 
commercial type of traditional poultry farming that 
differs from free-range traditional poultry rearing in 
terms of improvements in farm management, farm 
equipment, poultry housing, poultry feed and dis-
ease control. despite the measures taken by the gov-
ernment to make participation in the program more 
accessible to farmers, only 86 were able to be 
enrolled in it in 2014. Since not all farmers partici-
pated in the program, there is a need to categorize 
them into two groups, that is, the treated group  
(program beneficiaries) and the untreated group 
(program non-beneficiaries).

Several previous studies referred to any interven-
tion program as ‘treatment’ (alem & Ruhinduka, 2020; 
carter et  al., 2019; cole & Fernando, 2021; gao et  al., 
2020; Rubin, 1974). The term ‘treatment’ refers to 
early work in the medical field that focused on deter-
mining the efficacy of treatments. although it is not 
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the most appropriate term, it is used in econometrics 
to describe public intervention, subsidy policy, social 
assistance program or implementation of a develop-
ment program that is being evaluated. Rubin’s (1974) 
counterfactual framework, which has been adopted 
by many researchers in statistics and econometrics, 
including Rosenbaum and Rubin (1983), heckman 
(1992, 1997), imbens and angrist (1994), angrist 
et  al. (1996), heckman et  al. (1997), allows for the 
definition of various treatment effects that may be of 
interest. once the treatment effect is defined, one 
can study ways to consistently estimate this effect 
(Wooldridge, 2010). The literature on treatment 
effects begins with a counterfactual, where each 
individual in the population has an outcome with 
and without treatment. To ensure an unbiased treat-
ment effect evaluation, it is essential to identify the 
type of treatment based on the stochastic and 
behavioral attributes of the population. Therefore, to 
apply the most appropriate impact evaluation 
method to an intervention program, there is a need 
to compare the socioeconomic characteristics of 
beneficiaries and non-beneficiaries of this program 
before its implementation. The balanced socioeco-
nomic characteristics for both treated and untreated 
groups should, therefore, be used as control vari-
ables for the impact evaluation analysis of the pro-
gram. Furthermore, a development program is only 
relevant if the potential outcomes of beneficiaries 
differ significantly from those of non-beneficiaries 
after the program’s implementation. Before conduct-
ing the impact evaluation analysis, it is critical to 
confirm the existence of a significant difference in 
the potential outcomes of the two groups (treated 
and untreated) in the population. note that, since 
the introduction and implementation of iTTPF, there 
were no impact assessment studies to verify if the 
iTTPF is delivering on its intended promise of boost-
ing livelihoods and reducing poverty. To the best of 
our knowledge, this is the first attempt to fill knowl-
edge gaps in evaluating the impact of iTTPF adop-
tion on farmers’ potential outcomes in Togo.

The rest of this article is organized as follows. 
Section 2 highlights the implementation of iTTPF in 
Togo. Section 3 covers materials and methods. 
Research findings are presented and discussed in 
Section 4. The conclusion and policy recommenda-
tions are outlined in Section 5.

2.  Poultry value chain in Togo

Since the Maputo commitments1 in 2003 (Benin & 
yu, 2012), the comprehensive africa agriculture 

development Program (caadP) has been at the 
heart of many african governments’ efforts to accel-
erate growth and reduce poverty and hunger in 
african countries through the african Union (aU) 
and the new Partnership for africa’s development 
(nePad). The economic community of West african 
States’ Regional agricultural Policy (ecoWaS/
ecoWaP) was developed as a result of caadP 
implementation in 2005 (Kolavalli et  al., 2012). Since 
2010, Togo has been implementing the PniaSan 
with assistance from the Fao and the World Bank, 
as part of its agricultural policy for sustainable 
development (Soviadan et  al., 2022, 2023). The 
objective of PniaSan was to improve food and 
nutritional security, increase farmers’ income and 
contribute to improving trade balance and rural 
people’s living conditions through sustainable devel-
opment, with special attention paid to the poorest 
and most vulnerable groups (RoPPa, 2013; 
World-Bank, 2017). PniaSan comprised five proj-
ects, including the PaSa. The main goal of PaSa 
was to increase the productivity and/or competi-
tiveness of strategic food crops, export crops and 
livestock farming and to promote an environment 
conducive to sustainable agricultural development.

in this regard, a sub-component of PaSa was 
aimed at reviving the livestock sub-sector, the spe-
cific objective of which was to provide short-term 
emergency assistance to rehabilitate poultry and 
small ruminant production, assist small livestock 
farmers to develop and improve livestock farming 
in rural areas for wealth creation, food security and 
poverty reduction (Soviadan et  al., 2022, 2023). The 
government, through this sub-component of PaSa, 
has made available to all farmers in rural areas a 
technical package to facilitate the adoption of 
iTTPF. This technical package includes the construc-
tion of semi-modern poultry houses (improved 
poultry farms), the provision of technical poultry 
rearing equipment, training on the composition of 
balanced and quality feed at lower cost, prophy-
laxis, vaccination of poultry, cleaning and hygiene 
of poultry farms, health care, etc. The cost (per 
farmer) of the technical package is about US$ 6364. 
Through PaSa, the government, with help from 
Fao and financial support from the World Bank, 
subsidized the cost of the acquisition of the tech-
nical package at the level of 90%, while farmers 
were required to contribute the remaining 10%, 
which is about US$ 636 per farmer. This counter-
part or individual contribution from farmers inter-
ested in PaSa could be paid in cash or in kind. 
Most farmers opt for in-kind contributions, through 
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land used as a site for the implementation of 
semi-intensive or improved poultry farms. Farmers 
who were aware of the benefits of PaSa in terms 
of food security, wealth creation and poverty alle-
viation in rural areas, but who lacked both financial 
capacity and land to cover their 10% counterpart, 
have taken out loans from financial institutions to 
participate in PaSa for the adoption of iTTPF 
(Soviadan et  al., 2022, 2023).

3.  Materials and methods

3.1.  Agricultural technological change

Since strict geographical limits exist on horizontal 
expansion (known as extensive margin growth), 
agricultural production growth will need to come 
mainly from vertical expansion (known as intensive 
margin growth) (Besedeš & Prusa, 2011; Black, 1929; 
chaney, 2008; Mamo et  al., 2019). agricultural 
growth concerns have focused on technological 
and institutional innovations that can increase total 
factor productivity (TFP) (Bachewe et  al., 2018; dias 
avila & evenson, 2010; el ghak et  al., 2020; Fao, 
2017; Fuglie et  al., 2020; gong, 2020). For agricul-
tural technology to be used and have an impact on 
agricultural production growth, it must meet three 
requirements: generation, adoption and diffusion 
(de Janvry, 1973; Foster & Rosenzweig, 1995, 2010; 
gallardo & Sauer, 2018; gollin et  al., 2005; 
Magruder, 2018).

The technology must be generated, socially profit-
able and locally available. it should be adopted by 
individual farmers for whom it is appropriate. it has 
to diffuse among farmers, generating partial and 
general equilibrium effects on prices and on the wel-
fare of both producers and consumers (Feder et  al., 
1985; Feder & Umali, 1993; lee, 2005). The agricul-
tural technology may consist of an overall change in 
the agricultural production function, as seen in the 
Solow model, where a gain in TFP will result in an 
increase in output for a certain combination of 
inputs, or an equivalent reduction of input costs to 
achieve a given output level (Bachewe et  al., 2018; 
evenson & Fuglie, 2010). More particularly, though, 
the technology is intended to achieve specific gains 
that will be of interest to the adopter with various 
advantages or costs to others as a consequence of 
adoption (Balakrishnan et  al., 1996; Kuan & chau, 
2001; Robertson & gatignon, 1986). once the tech-
nology is available, it has to be adopted by farmers 
to have an impact on agricultural production and 
productivity.

3.2.  Econometric methods of impact evaluation

The real hurdle of an impact assessment study is 
determining what might have occurred to beneficia-
ries without the implementation of the program 
(Rubin, 1974). in the absence of any program or proj-
ect, a beneficiary’s potential outcome would be its 
counterfactual. The counterfactual outcome frame-
work can be applied in situations where each farmer 
in the population comes up with two possible poten-
tial outcomes, such as adopting or not adopting iTTPF. 
a program intervention, such as the implementation 
of iTTPF, aims to strengthen food security, increases 
income levels and improves the well-being of the tar-
geted beneficiaries. note that it is not possible to 
draw any conclusions about the impact of the pro-
gram on beneficiaries’ potential outcomes based on a 
single observation after the treatment. The problem 
with assessment is that, while the impact evaluation 
of the program can only be truly assessed by compar-
ing actual and counterfactual potential outcomes, the 
counterfactual cannot be observed (heckman & 
Vytlacil, 2001; Khandker et  al., 2009). if there is no 
information on the counterfactual, then the most 
appropriate option is to compare the potential results 
of treated participants or individuals to those of com-
parison or an untreated group that has not received 
treatment (Rubin, 1974). By doing this, one tries to 
select a subpopulation or comparison group that is 
highly comparable to the treated group, in such a 
way that those being treated would have had poten-
tial results similar to those in the untreated group if 
treatment had not been administered. Finding a good 
comparison group is critical to a successful impact 
evaluation. equation ( )1  illustrates the fundamental 
evaluation problem of comparing potential outcomes 
Y across treated and untreated individuals i (heckman 
& Vytlacil, 2001, 2005; Khandker et  al., 2009)

 Y X T
i i i
= + +α β ε

i
 (1)

T  is a dichotomous variable which is 1 for participants 
in the program or 0 otherwise; X represents a set of 
observable socioeconomic characteristics specific to 
individual i; and ε is a stochastic error term represent-
ing non-observed factors affecting Y. equation ( )1  cap-
tures a standard approach in impact assessment 
estimating the program’s direct effect T( ) on potential 
outcomes Y( ). The issue with estimating equation ( )1  is 
that the assignment into the treatment might not 
always be random due to the intentional placement of 
the program as well as self-selection in the program 
(Khandker et  al., 2009). in other words, programs are 
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located based on the needs of populations and indi-
viduals, who then self-select given program set-up as 
well as placement. The auto-selection process could be 
associated with observed characteristics as well as fac-
tors that have not been observed, or both (Rosenbaum 
& Rubin, 1983). When unobserved variables are inte-
grated, the stochastic error term (ε) in estimated 
equation ( )1  will include variables that are also interre-
lated with the dichotomous treatment variable (T). in 
equation ( )1 , such unobservable factors cannot be 
measured and thus cannot be accounted for, resulting 
in non-observed selection bias. in other words, if the 
covariance between the treatment ( )T  and the stochas-
tic error term ( )ε  is different from zero, that is, 
Cov T( , )ε ≠ 0, then this violates an important ordinary 
least squares (olS) assumption, necessary to obtain 
unbiased estimates. as a result, the correlation over 
time between ( )T  and ( )ε  biases other estimates in 
equation ( )1 , particularly the estimate of ( )β , which is 
the causal effect of the treatment on potential out-
comes (Y ). The main challenge of a robust impact 
evaluation study is therefore to develop techniques 
and methods for eliminating or taking into account 
the selection bias (Khandker et  al., 2009; Soviadan 
et  al., 2022).

Several different methods can be used in impact 
evaluation theory to address the fundamental ques-
tion of the missing counterfactual. each of these 
methods carries its assumptions about the nature of 
potential selection bias in program targeting and 
participation, and the assumptions are crucial to 
developing the appropriate model to determine pro-
gram impacts (heckman & Vytlacil, 2001, 2005; 
Khandker et  al., 2009). Because in our study, the data 
before and after the implementation of the iTTPF are 
available for both treated and untreated groups of 
farmers, the double differences or difference-in-differ-
ences (dd) method under the parallel-trend assump-
tion is the appropriate impact assessment technique 
to evaluate the impact of iTTPF adoption on the 
potential outcomes of farmers in Togo. dd methods 
assume that unobserved selection is present and that 
it is time-invariant. The treatment effect is assessed 
by taking the difference in potential outcomes across 
treated and untreated groups of farmers before and 
after the introduction and implementation of iTTPF.

3.3.  Empirical specifications

3.3.1.  DD methods of estimating

 Y t T T t
it i i it
= + + + +β β β β µ

0 1 2 3
 (2)

where Y
it
 is the potential outcome; β

3
 is the estimator 

of the dd, the coefficient of the interaction term 
between time t and the treatment variable T

i
; β

2
 is 

the fixed difference between the mean outcome val-
ues for the treated and untreated groups in the 
absence of any treatment; β

1
 is the measurement of 

changes in results’ mean values in the absence of 
any treatment; β

0
 is the constant; and µ

it
 is the sto-

chastic error term. The variables t and T
i
 are included 

separately to take into account the potential effect of 
the passage of time and an effect from being 
included in the treated group (a priori, not zero if 
the treatment is not random).

The estimates of the coefficients in this regression 
lead to the following results:

 Y t T T t
it i i it
= + + + +β β β β µ

0 1 2 3
 

 DD E Y Y T E Y Y T
i i i i i i

= − =( ) −] [ − =( )



 1 0 1 0

1 0  (3)

 DD =
+ + +

− +( ) −] [ + −










[( )

( ) ( )]

β β β β

β β β β β
0 1 2 3

0 2 0 1 0

 (4)

 DD = + −] [ β β β
3 1 1

 (5)

 DD = β
3
 

The dd equation can also be rewritten as follows:

 
Y time Treatment

time Treatment

it

it

= + +

+ ( )+
β β β

β µ
0 1 2

3
*

 (6)

time = 0 before the treatment and time =1 after the 
treatment
Treatment = 0 for the untreated group and 
Treatment =1 for the treated group

The dd estimate is obtained following these 
iterations:

 E Y time Treatment
it = =( ) = + + +1 1

0 1 2 3
, β β β β  (7)

 E Y time Treatment
it = =( ) = +0 1

0 2
, β β  (8)

 E Y time Treatment
it
 = =( ) = +1 0

0 1
, β β  (9)

 E Y time Treatment
it
 = =( ) =0 0

0
, β  (10)

now define:
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E Y time Treatment

E Y time treatment D

it

it

�

�

� �� �
� � �� � � � �

1 1

0 1 1 1

,

, � ��3

 (11)

 
E Y time Treatment

E Y time treatment D

it

it

�

�

� �� �
� � �� � � �

1 0

0 0 2 1

,

, �
 (12)

Therefore

 DD D D= − =
1 2 3

β  (13)

3.3.2.  Parallel trends assumption
β

3
 is the dd estimate and thus the real impact of 

improved technology adoption in traditional poultry 
farming on the potential outcomes of farmers in 
Togo. β

3
 concerns production, productivity, turnover 

and profit.2 The dd method is based on the parallel-
trends assumption which states that endogeneity 
and unobserved heterogeneity in program participa-
tion may be present but that such factors are 
time-invariant. This impact evaluation study is there-
fore based on the following requirements: (i) the 
selection bias is invariant over time that is changes 
in potential outcome variables due to the interven-
tion are not a function of the initial conditions that 
influenced program participation, (ii) there were no 
other programs introduced concurrently, and no 
time-persistent shocks and (iii) the potential out-
comes would not have been different over time in 
the treated group compared to the untreated group 
if the program had not been introduced (please refer 
to the graphical results of the parallel trends assump-
tions tests in the appendix).

3.4.  Study area and data collection

This study adopted a farm household survey design. 
The survey was conducted between July and october 
2020 in the five regions of Togo (see Figure 1). 
documentation and field visits allowed us to identify 
the different districts and localities of the five major 
rural areas involved in this investigation. The target 
population size represented the total number of 
farmers in Togo. The sample size for this study was 
determined using Fellegi’s (2003) sampling technique 
with a 95% confidence level. From a population of 
3,738,430 farmers, 400 farmers were then selected as 
the core sample for this study. Baseline data collected 
from the Ministry of agriculture helped in identifying 
86 farmers who benefited in 2014 from a subsidy for 

the adoption of iTTPF. This grant was awarded to 
them through PniaSan and PaSa implemented by 
the government in Togo (the Ministry of agriculture) 
with help from Fao and financial support from the 
World Bank in which they voluntarily participated. 
The total sample of 400 respondents was broken 
down by region according to the weight of each 
region in the national agricultural population.

The 86 farmers exposed to iTTPF were distributed in 
the five regions of the country and by district. They 
were therefore considered as the beneficiaries and were 
part of the overall sample. Three hundred and fourteen 
(314) non-beneficiary farmers, randomly selected from 
the population using a baseline dataset, constituted 
the rest of the sample and were also stratified accord-
ing to the weight and distribution of farmers subsidized 
by the district. Key socioeconomic variables, institu-
tional characteristics, livestock ownership, production 
costs, income and expenditure were all collected.

on September 20, 2017, this study received 
approval and financial support from the german 
academic exchange Service (daad) for its imple-
mentation. The daad is a joint organization of the 
universities and other institutions of higher educa-
tion in the Federal Republic of germany. Supported 
from public funds, the daad promotes international 
academic cooperation, especially through the 
exchange of students and academics. This research 
project has been funded by the daad under the 
reference numbers 57377171, 57423580 and 
57520399. at the beginning of the study, the 
research proposal was submitted to the daad 
selection committee in germany comprising a panel 
of independent academics for consideration and 
approval. The committee was transparent in its 
functioning and was independent of the research-
ers, the sponsors and any other stakeholders. Before 
fieldwork and data collection from respondents in 
Togo, authorization was obtained from the Ministry 
of agriculture, livestock and Rural development 
(MaedR) through its advisory and Technical Support 
institute (icaT), under reference number 0325/icaT/
dRh/dciFS. The article does not include any animal 
studies conducted by any of the authors. We did 
not collect any confidential or private information 
about the farmers. all individual participants in the 
survey provided verbal consent to be interviewed 
after being informed about the purpose of the 
study. Upon the study’s completion, the researchers 
submitted a final report to the daad, encapsulating 
a summary of the study’s findings, conclusion and 
recommendations.
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after performing the statistical and econometric 
analyses, the t-test results are presented in Table 2, 
the average impact results are shown in Table 3, and 
Tables 4, 5, 6 and 7 contain the heterogeneous 
impact results.

4.  Results and discussions

4.1.  Descriptive statistics

Table 1 compares the different technology compo-
nents adopted by treated and untreated farmers in 

Figure 1. Map of the study area (togo) 
Source: Author’s own design
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Table 4. estimates of heterogeneous impact controlling for 
the amount of subsidy received by program beneficiaries

Potential outcomes

Heterogeneous impact evaluation

difference-in-differences

Standard grant Sub-standard grant

loss rate of poultry −0.61*** −0.63***
(0.0192) (0.0234)

Hatching rate of eggs 0.30*** 0.26***
(0.0182) (0.0221)

Annual sale of poultry 0.0192*** 0.0282***
(0.0012) (0.0023)

turnover 0.1610*** 0.3206***
(0.0102) (0.0416)

Profit 0.0922*** 0.1862***
(0.0062) (0.0250)

Note: Standard errors are in parentheses. Annual sale of poultry, turn-
over and profit are estimated at the 10,000th scale.
Source: Authors’ computation based on field data.
***Statistical significance at the 1% level.

their respective poultry farming systems after pro-
gram implementation. Table 2 shows the p-values of 
Student’s t-tests on the potential outcome variables 
before and five years after the implementation of the 
program. except for the p-value of poultry loss rate 
before program implementation, all the remaining 
are less than 1%. These findings suggest that farmers 
were not assigned to the program randomly. Results 

also indicate that after five years of the implementa-
tion of the program, there is a significant difference 
between the means of potential outcomes variables 
such as poultry loss rate, hatching rate of eggs, farm 
size, annual sale of poultry, turnover and profit for 
both the treated and untreated groups of farmers. 
The impact evaluation of the adoption of iTTPF on 

Table 3. estimates of the average impact of the program

Potential outcomes

difference-in-differences

(Atet)

loss rate of poultry −0.62***
(0.0156)

Hatching rate of eggs 0.28***
(0.0144)

Annual sale of poultry 0.0228***
(0.0017)

turnover 0.2241***
(0.0277)

Profit 0.1294***
(0.0166)

Notes: Standard errors are in parentheses. Atet: average treatment 
effect on the treated. Annual sale of poultry, turnover and profit are 
estimated at the 10,000th scale.
Source: Authors’ computation based on field data.
***Statistical significance at the 1% level.

Table 2. Student test (t-test) on potential outcomes of both the treated and untreated groups of farmers before and five years 
after the implementation of the program

Potential outcomes

Before the program After the program

Student test (t-test) Student test (t-test)

loss rate of poultry 0.55 56.38***
Hatching rate of eggs 3.30*** −22.93***
Farm size −12.57*** −12.12***
Annual sale of poultry −12.33*** −14.47***
turnover −11.23*** −8.54***
Profit −11.24*** −8.37***

Source: Authors’ computation based on field data.
***Statistical significance at the 1% level.

Table 1. Comparison of different technology components among the treated and untreated farmers

Program 
poultry 
categories

technology components

untreated farmers treated farmers

traditional poultry farming improved traditional poultry farming

Poultry farming systems Smallholder and backyard systems Semi-intensive systems

Chickens
guinea fowl
ducks
turkeys

Poultry farm Free-range rearing with or without 
traditional poultry dormitories

Semi-modern poultry housing featuring five 
compartments equipped for both indoor and outdoor 
management practices

Poultry breeds local or indigenous poultry breeds local and improved local poultry breeds
Breeding protocol traditional breeding methods based on 

local knowledge and cultural 
practices

Semi-modern breeding methods, integrating modern, 
commercially oriented approaches with traditional 
knowledge

Poultry feed ration locally available feed resources Balanced poultry feed ration available at lower cost
Breeding equipment traditional poultry farming equipment Semi-modern equipment such as feeders, waterers, 

nesting boxes, incubators, hatcheries, brooders, scales, 
etc.

Health management and 
disease control

traditional health management Modern health management: hygiene practices, 
prophylaxes and vaccination protocols

incubation natural incubation natural and artificial incubation using incubators, 
hatcheries, and brooders

Advisory and technical 
support services

no or infrequent advisory and technical 
support services

Comprehensive advisory and technical support services, 
including training, capacity building and expert 
monitoring and evaluation

Financial resources Very low equity limited working capital

Source: Authors’ conceptualization based on field data.
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the potential outcomes of program beneficiaries is 
thus justified and is essential to quantify the added 
value created by this emerging agricultural practice 
among farmers in rural areas.

Since the assignment of farmers to the program 
was not random, to have a better control for selec-
tion bias, the use of an appropriate econometric 
impact evaluation method is crucial. To have better 
control of unobservable socioeconomic characteris-
tics of farmers and because the treated group in this 
study is not large enough to satisfy the assumption 
of common support, furthermore, because the base-
line and follow-up program data are available for 
both the treated and untreated groups, the dd 
impact evaluation model under the parallel-trend 
assumption is used to evaluate the average and 

heterogeneous impacts of iTTPF adoption on poultry 
loss rate, hatching rate of eggs, poultry sales, turn-
over and profit of farmers in Togo. note that the het-
erogeneous impacts are estimated based on the 
amount of subsidy received by the beneficiaries and 
the functional status of their improved poultry farms 
five years after program implementation. The amount 
of subsidy is defined as a standard or sub-standard 
grant. The standard grant is equal to US$ 6364 while 
the sub-standard grant is equal to any amount less 
than US$ 6364. Functional status indicates whether 
or not the improved poultry farm of a given treated 
farmer is still operational five years after program 
implementation.

4.2.  Econometrics results

Five years after the implementation of the program, 
the average impact estimates (Table 3) show that 
the loss rate of poultry has been reduced on aver-
age by 62% and the hatchability percentage or the 
hatching rate of eggs has been increased on aver-
age by 28% for each farmer in the treated group. 
These results are explained by the fact that the 
semi-intensive system of improved traditional poul-
try production has reduced poultry losses and raised 
hatchability percentages associated with traditional 
free-range poultry rearing.

in addition, the observance of technical itineraries 
of production such as the improvement of the poul-
try dormitories as well as the regular supply of qual-
ity and balanced feeds to poultry, and the observance 
of hygiene and health care rules have enabled 

Table 5. estimates of heterogeneous impact controlling for 
the functional status of improved traditional poultry farms 
five years after program implementation

Potential outcomes

Heterogeneous impact evaluation

difference-in-differences

improved farm in 
good condition

improved farm not in 
good condition

loss rate of poultry −0.61*** −0.63***
(0.0190) (0.0238)

Hatching rate of eggs 0.30*** 0.26***
(0.0182) (0.0221)

Annual sale of poultry 0.0305*** 0.0110***
(0.0017) (0.0016)

turnover 0.3077*** 0.0963***
(0.0336) (0.0111)

Profit 0.1790*** 0.0535***
(0.0202) (0.0068)

Note: Standard errors are in parentheses. Annual sale of poultry, turn-
over and profit are estimated at the 10,000th scale.
Source: Authors’ computation based on field data.
***Statistical significance at the 1% level.

Table 6. estimates of heterogeneous impact controlling for 
standard amount of subsidy received by the beneficiaries 
and the functional status of improved traditional poultry 
farms five years after program implementation

Potential outcomes

Heterogeneous impact evaluation

difference-in-differences

Standard grant and 
improved farm in 

good condition

Standard grant and 
improved farm in 

poor condition

loss rate of poultry −0.60*** −0.61***
(0.0253) (0.0278)

Hatching rate of eggs 0.33*** 0.26***
(0.0246) (0.0262)

Annual sale of poultry 0.0287*** 0.0082***
(0.0012) (0.0010)

turnover 0.2248*** 0.0867***
(0.0103) (0.0087)

Profit 0.1302*** 0.0477***
(0.0064) (0.0055)

Note: Standard errors are in parentheses. Annual sale of poultry, turn-
over and profit are estimated at the 10,000th scale.
Source: Authors’ computation based on field data.
***Statistical significance at the 1% level.

Table 7. estimates of heterogeneous impact controlling for 
sub-standard amount of subsidy received by the beneficia-
ries and the functional status of improved traditional poultry 
farms five years after program implementation.

Potential outcomes

Heterogeneous impact evaluation

difference-in-differences

Sub-standard grant and 
improved farm in good 

condition

Sub-standard grant and 
improved farm not in 

good condition

loss rate of poultry −0.62*** −0.66***
(0.0275) (0.0421)

Hatching rate of 
eggs

0.26*** 0.24***
(0.0262) (0.0403)

Annual sale of 
poultry

0.0326*** 0.0178***
(0.0022) (0.0026)

turnover 0.4045*** 0.1193***
(0.0477) (0.0160)

Profit 0.2357*** 0.0673***
(0.0286) (0.0099)

Note: Standard errors are in parentheses. Annual sale of poultry, turn-
over and profit are estimated at the 10,000th scale.
Source: Authors’ computation based on field data.
***Statistical significance at the 1% level.
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farmers to considerably increase the hatching rate of 
eggs and to reduce the mortality rate and thus the 
losses due to diseases, especially viral diseases, which 
are the main bottlenecks in traditional poultry farm-
ing. according to Magothe et  al. (2012), the use of 
feeding and watering equipment by farmers on their 
improved traditional poultry farms is very important 
for a healthy and, balanced diet and enables those 
farmers to practice the sanitary measures indispens-
able for the reduction of mortality. according to 
Kumaresan et  al. (2008), a poultry project directorate 
established by the indian council of agricultural 
Research in Mizoram enabled smallholders in rural 
areas to improve traditional free-range poultry 
production.

The annual sale of poultry increased on average 
by 228 birds for each beneficiary. This advance-
ment in poultry sales resulted in an average 
increase in annual turnover by US$ 2241 and a 
subsequent increase in average annual profit by 
US$ 1294 per farmer, after deduction of production 
costs. This average annual profit of US$ 1294 
recorded per farmer in the treated group consti-
tutes the added value resulting from the adoption 
of iTTPF. This added value considerably improves 
the income level of program beneficiaries and 
enables them to meet their livelihood needs 
between agricultural production seasons. it also 
contributes to strengthening their resilience to the 
continuous decline in productivity and income 
from crop production due to the adverse effects of 
climate change, declining fertility of arable land, 
and land-use constraints.

The average impact assessment of the program 
confirms that the adoption of iTTPF provides farmers 
with additional economic activity enabling them to 
improve their livelihoods, diversify their sources of 
income, create wealth and significantly reduce pov-
erty in rural areas. These findings are in line with 
those of asfaw et  al. (2012), awotide et  al. (2015), 
Belay and Mengiste (2021), Bhattacharyya et  al. 
(2023), and Mendola (2007) who also found that the 
adoption of agricultural technologies has a positive 
and significant impact on farmers’ livelihoods, income 
levels and well-being.

While the average impact helps in assessing the 
treatment effect on the entire treated group, the het-
erogeneous impacts allow to conduct a more 
in-depth evaluation study by categorizing the treated 
group based on the amount of subsidy received and 
the functional status of the improved traditional 
poultry farms five years after the implementation of 
the program.

controlling for the amount of subsidy received 
by the beneficiaries of the program (Table 4), the 
annual profit has increased on average by US$ 922 
for each beneficiary of the standard grant. While for 
each beneficiary of the sub-standard grant, the 
annual profit has increased on average by US$ 
1862. These results can be explained by the fact 
that the beneficiaries of the sub-standard subsidies 
comply much more with the technical itineraries of 
production and they are also specialized in 
improved traditional rearing of the most profitable 
poultry such as turkeys and guinea fowl. These 
findings mean that the subsidy is a necessary con-
dition for iTTPF adoption, but not sufficient for the 
optimization of profitability.

controlling for the functional status of the 
improved traditional poultry farms (Table 5), the 
annual profit has increased on average by US$ 1790 
for each beneficiary whose improved poultry farm is 
functional and in good condition. While the annual 
profit has increased on average by US$ 535 for each 
beneficiary whose improved poultry farm is in poor 
condition. These results confirm that poor condition, 
unstable functioning or total non-functioning of 
some improved poultry farms five years after the 
implementation of the program are among the main 
factors that do not contribute to the effective, effi-
cient and optimal achievement of the program’s 
expected results.

The combination of the above two eventualities in 
the treated subpopulation, that is, the amount of 
subsidy received as well as the functional status of 
the improved poultry farms five years after program 
implementation yields the following results (Tables 6 
and 7). While the annual profit has increased on 
average by US$ 2357 for each beneficiary who 
received the sub-standard grant and whose improved 
poultry farm is functional and in good condition, it 
has increased on average by US$ 1302 for each ben-
eficiary who received the standard grant instead and 
whose improved poultry farm is in the same condi-
tion. Furthermore, the annual profit has increased on 
average by US$ 673 for each beneficiary who 
received the sub-standard grant and whose improved 
poultry farm is in poor condition, while it has 
increased on average by US$ 477 for each benefi-
ciary who received the standard grant instead and 
whose improved poultry farm is also in poor condi-
tion (appendix).

despite the difference in the subsidies provided to 
farmers, the heterogeneous impact evaluation results 
reveal that the best program impact is achieved by 
the sub-population of beneficiaries who received the 

https://doi.org/10.1080/23311932.2024.2341091
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sub-standard grants and whose improved poultry 
farms are still functional and in good condition five 
years after the implementation of the program. 
Specifically, in this sub-population of beneficiaries, 
the annual profit has increased on average by US$ 
2357 for each farmer.

These results indicate that not only did this 
sub-group of beneficiary farmers choose to raise 
local poultry species with high wealth-creation 
potential, such as turkeys and guinea fowl, but also 
to implement the itineraries and technical packages 
indispensable for successful iTTPF adoption. 
Beneficiary farmers in this sub-group demonstrated 
exceptional motivation and unwavering commitment 
to embracing the iTTPF adoption program. They 
viewed it as a transformative opportunity to bolster 
their resilience, enhance their livelihoods and create 
a sustainable source of income for poverty allevia-
tion and development in rural areas.

although the added value from adopting iTTPF is 
considerable, it could have been much greater if the 
adoption rate had been close to 100% among the 
beneficiaries and if, five years after the implementa-
tion of the program, all the improved poultry farms 
were highly functional and in good condition. after 
receiving their subsidies, the motivation of certain 
beneficiaries to give the best of themselves by scru-
pulously respecting the itineraries and technical 
packages of iTTPF adoption for optimal results 
achievement has not been consistent and perma-
nent. These findings are similar to those of issahaku 
and abdulai (2020), Khonje et  al. (2015), Schulz and 
Börner (2023), Tambo and Mockshell (2018) who also 
found, after impact assessment analyses, very signifi-
cant differences between the average and heteroge-
neous impact estimates of agricultural technologies 
adoption.

during the fieldwork, it was observed that there 
are abandoned and non-functioning poultry farms in 
the program for the simple reason that some benefi-
ciaries, after having obtained funding for the adop-
tion of iTTPF, had abandoned the program to invest 
in other economic activities. another reason why the 
added value of this program is not optimal is the 
lack of incubators, hatcheries, and brooders, their 
poor quality or their difficulties in functioning well in 
rural areas and especially the lack of training of pro-
gram beneficiaries on how to use and optimize the 
performance of these breeding equipement knowing 
that their manipulations require more professional-
ism and technical skills. We found in the field that 
the majority of incubators, hatcheries, and brooders 
made available to farmers who received grants from 

the program are electric, while in most of the poultry 
farms created under the program, there is no elec-
tricity. concerning the acquisition of vaccines and 
other prophylaxis products available in the approved 
units installed for the most part in the city centers, 
the isolation of the program’s improved poultry farms 
has not at all made it easier for the beneficiaries to 
rigorously respect the hygiene and health care of 
poultry. Furthermore, the lack of continuous training, 
technical, organizational, and managerial capacity 
building, and the lack of periodic 
monitoring-evaluation of all program beneficiaries by 
the experts, public, and private structures involved in 
the program do not promote the full adoption 
of iTTPF.

according to the farmers surveyed during the 
fieldwork, the non-achievement of the program’s 
optimal results is also due to some social facts. The 
majority of female beneficiaries of the program find 
it difficult to engage fully in the adoption of iTTPF. 
These female beneficiaries are often forced by their 
husbands to abandon this activity which occupies 
them and prevents them from fulfilling their duties 
as housewives. Men are also concerned about the 
fact that through this program, their wives will take 
financial control of the households, and this will 
lower their decision-making power as male house-
hold heads. according to the respondents, some 
beneficiaries of this program saw their families 
threatened. it should be noted that at the end of the 
fieldwork, among the beneficiaries, two cases of 
death were recorded.

5.  Conclusion and policy recommendations

The objective of this research is to evaluate the 
impact of improved Technology adoption in 
Traditional Poultry Farming (iTTPF) on farmers’ 
potential outcomes in Togo. our empirical findings 
substantiate that the program aimed at fostering 
the adoption of iTTPF has resulted in significant 
economic impacts on the potential outcomes of 
beneficiaries. Specifically, the program has endowed 
farmers with a supplementary economic activity, for 
additional income generation, wealth accumulation 
and poverty alleviation. The added value from the 
program considerably improves the income levels of 
beneficiaries and enables them to meet their liveli-
hood needs between agricultural production sea-
sons. it also contributes to strengthening their 
resilience in the face of the continuous decline in 
productivity and income from crop production due 
to adverse weather conditions, decrease in soil 



12 M. K. SoViadan eT al.

fertility and land-use constraints. although the 
added value from the adoption of iTTPF is consider-
able, it could have been better if the adoption was 
complete among program beneficiaries.

in terms of policy recommendations for sustain-
able agricultural development, we encourage farm-
ers to join agricultural cooperative societies to 
benefit from the services these cooperatives provide 
to their members such as information, awareness, 
literacy, training, creation of value chains through 
agricultural cooperatives networking, access to input 
and financial credits, access to national and interna-
tional markets for the valorization of agricultural 
commodities. Farmers should develop a sincere col-
laboration with extension and technical supervision 
services to benefit from the exogenous knowledge 
promoted by these structures, maintaining a broth-
erhood spirit and sharing technical skills and experi-
ences among themselves. To enhance the profitability 
of iTTPF adoption, farmers should benefit from peri-
odic programs of training, technical and organiza-
tional capacity building, monitoring, evaluation, and 
advisory support. it is essential to provide beneficia-
ries with quality breeding equipement, in sufficient 
quantity and adapted to energy systems appropriate 
for rural areas. Program participants should receive 
continuous technical training on the optimal use of 
breeding equipement. hygiene and health care 
products should be available and close to the 
improved poultry farms. it would be necessary to 
install a source of potable water supply to be given 
to poultry near the improved poultry farms. it is 
essential to build a cold room in each improved 
poultry farm with a renewable energy system for 
the conservation of hatching eggs as well as for the 
conservation of hygiene and vaccination products. it 
is vital to assist program beneficiaries in their search 
for national and international outlets for the valori-
zation of their poultry products and by-products. 
For agricultural transformation and sustainable 
development, the government’s agricultural policy 
should mobilize more resources and invest in 
large-scale technological innovation, with an incen-
tive policy to promote the adoption of agricultural 
technologies by the majority of farmers. agricultural 
policy should encourage farmer organizations such 
as agricultural cooperatives, as well as effective 
extension services, to ensure the widespread adop-
tion of improved agricultural technologies. The gov-
ernment should implement the instruments of the 
chain planning, programming, budgeting, execution, 
monitoring and evaluation of all agricultural devel-
opment programs and projects to allow progressive 

adjustments for effective, efficient and optimal 
results achievement.

We conclude this article by acknowledging a lim-
itation of our study. While our investigation focused 
mainly on quantitative and economic aspects of tradi-
tional poultry farming, we did not collect data regard-
ing the quality of poultry meat after implementation 
and adoption of improved technology by farmers. 
Future research endeavors may aim to comprehen-
sively explore this aspect, thereby contributing further 
to knowledge in the field of food and nutrition.

Notes

 1. in 2003, the assembly of the aU that was held in 
Maputo committed to the allocation of at least 10% 
of national budgetary resources to develop the rural 
regions and agricultural sector in africa, which is 
also part of the aU’s agenda 2063.

 2. Turnover and Profit are estimated in USd (US$ 1 = 
XoF 550 at the time of the study).
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Appendix:  Graphical results of parallel trends assumptions tests on potential outcomes of 
treated and untreated groups of farmers before and after treatment
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