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ABSTRACT 
 

Keeping poultry makes a substantial contribution to household food security throughout the developing world. It helps 

diversify incomes and provides quality food, energy, fertilizer and a renewable asset. Despite of those economic 

advantages, there is no standard poultry house in our region. Chickens are living with human all over the night unless 

otherwise they become attack by predators. MAMRERC developed and improved the Modern Poultry cage which is 
simple, close, manageable and relatively inexpensive technology which was verified during the participatory 

evaluation. The overall objective of the project is to improve product and productivity of poultry by demonstration 

improved chicken houses.  Representative farmers were selected and training was given to 143 farmers and DAs. The 

demonstration of improved poultry cage was conducted on 12 poultry producers across 4 woredas. Economic data and 

farmers’ perception were collected. Descriptive statistics was used for analyzing quantitative data. The simple 

statistical analysis across all the demonstration sites indicated that the improved poultry cage had higher advantage 

over the Traditional as per the perception of farmers. The partial budget analysis comparing with tradition poultry 

cages also shows that one birr addition investment in the improved poultry cage will provide 3.53, and 6.04 birr gain 

in 15, and 21 chicken holding capacities respectively. In addition the technology is land economy; it is the house 

which can assist chickens in door because it provides all necessary living facilities to chickens. Most of the farmers 

interviewed perceived that improved poultry cage was suitable and have great relative advantages. It was, thus, 
recommended that further popularizing and scale out of this improved poultry cages are quite pertinent.  
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INTRODUCTION 

 

Poultry is important source of animal protein. The 

contribution of poultry production towards alleviation of 

the problem of malnutrition has remained negligible. 

Backyard poultry is an integral component of nearly all-

rural and many urban households providing valuable 

protein through a low input system. In most developing 

countries Women and children are generally in charge of 

the poultry husbandry. The fast turnover, small investment 
cost and size of the animals make poultry keeping one of 

the most suitable options in villages of Ethiopia (FAO, 

2010).  

Keeping poultry makes a substantial contribution to 

household food security throughout the developing world. 

It helps diversify incomes and provides quality food, 

energy, fertilizer and a renewable asset. Despite of those 

economic advantages, there is no standard poultry house 

in our region. Chickens are living with human all over the 

night unless otherwise they become attack by predators 

(FAO, 2010).  

Lack of housing is one of the constraints of the 

smallholder poultry production systems (Teklu.et.al, 

2017). In some African countries, a large proportion of 

village poultry mortality accounted due to nocturnal 

predators because of lack of proper housing (Alem, 

2014). Some research works also indicated that the 
mortality of scavenging birds reduced by improved 

housing. For instance, in the Gambia livestock 

improvement program, which included improved poultry 

housing resulted in lower chick mortality (19%) relative 

to that observed in Ethiopia (66%) and Tanzania (33%), 

where no housing improvements were made (Kitalyi, 

1998). 
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MAMRERC developed and improved the Modern 

Poultry cage which is simple, close, manageable and 

relatively inexpensive technology which was verified 

during the participatory evaluation. It was found that high 

promising in solving the above mention problems which 

face farmers in poultry production and it was demanded 

specially by women farmers as they are highly attached 

with. Therefore, this kind of cage is necessary to 

manufacture and further evaluate to benefit small scale 

farmers. 

 

Specific objective 

✓ To demonstrate modern poultry cage. 

✓ To   protect chickens against  disease and predators  

✓ Decreasing mortality rate and increasing production 

✓ To increase family income by selling surplus eggs 

and chickens. 

 

MATERIALS AND METHODS 

 

Description of the study area 

The demonstration activities were carried out in 

Tigray Regional State which is located in the northern 

escarpment of Ethiopia between 360-400E longitude and 

12.50-150N latitude. The activity was done in AGP-II 

target areas of four weredas which were Endamokeni in 

southern zone and Asigede Tsinbila, Medebayzana and 

Laelay Adiyabo in North West zone of Tigray. 

 

Treatments: 

 1. Improved Poultry cage.  

 2. Locally available cage/ No cage 

 

Group selection 

Rapid assessment, and group discussion was done for 

the selection of the specific target groups. Based on this, 

model farmers who were involved in poultry production 

included in demonstration of the modern poultry cage. 

Maximum effort was made to ensure the involvement of 

women farmers and eight female households were 

participated in the demonstration. 

 

Training was organized to orient farmers, DAs and 

wereda agricultural office experts about the technical and 

related matters of the demonstration to be executed. In 

line with the methodology described, a number of 

activities were conducted in the implementation process. 

The selected target farmers were carefully observed and 

evaluated the improved poultry cage technology. 

 

Type of data and method of data collection 

The required secondary and primary information was 

collected by using major data collection techniques 

including, desk review, qualitative survey techniques and 

quantitative study methods. 

 

Data collected 

Mortality rate, labor requirement and farmers’ 

perception on suitable and relative advantage  of the  

technology was collected. At the same time before 

intervention, baseline information about the target area 

was collected. 

Method of Data analysis 

To compare research output data with the perception 

of farmers at the ground descriptive statistics (frequency, 

percentage, mean, SD) for quantitative data and narration 

for qualitative data was used for analyzing the data gathered. 

 

RESULTS AND DISCUSSION 

 

Village or Backyard Poultry Production System 

Village or backyard poultry production system is one 
of the three systems of poultry production in Tigray. 

Village poultry is kept with minimal input of resources 

and is considered by most smallholders as supplementary 

to the main livelihood activities. The birds scavenge to 

find feed and are rarely provided more than kitchen left 

overs, although supplementation with cheap grains or 

leftovers from the keepers’ own grain production does 

occur. Sheds, if provided, are made of local materials. 

Poultry keepers lose many birds as a result of diseases and 

exposure to predators, but little attention is paid to the 

health and protection of birds. The birds are mainly 
indigenous, sometimes mixed with foreign breeds. The 

productivity of village poultry is low as a result of the 

above characteristics, but the little output obtained from 

keeping poultry contributes to household income and 

provides access to high-quality protein, which is generally 

in short supply. 

Poultry population and the average number of 

chickens per household (flock size) are estimated at 7.2 in 

Tigray regional state, the values of which are above that 

of the national average of 4.1 (Solomon, 2008). Most of 

the birds kept under the backyard system belong to 

indigenous poultry. The backyard poultry production 
systems are not business oriented rather destined for 

satisfying the various needs of farm households.  

The poultry are kept in close proximity to the human 

population. Mostly indigenous chickens are kept although 

some hybrid and exotic breeds may be kept under this 

system (Nzietcheung , 2008). The few exotic breeds kept 

under this system are a result of the government extension 

programs. The size and composition of flocks kept by 

households vary from year to year owing to various 

reasons such as mortality from diseases, agricultural 

activities and household income needs. Mortality in local 
birds results mainly from disease and predators as well.  

Although many other factors such as accidents and 

theft in poultry loss but high chicken mortality has always 

occurred at time of disease outbreak and predators. A 

study in central Tigray showed  also that hatchability was 

high but eventually they left with two or three birds 

reached matured age ( Alem,2014).  

Predators are the major causes of year round losses of 

chickens in Tigray. The most common predators 

mentioned by the farmers are Wild cat, dogs, hawk, genet, 

snake and fox in their order of importance. Although all 

those predators were mentioned by the farmers as main 
causes of chicken loss, their order of importance varies 

with season (Alem, 2014). 

The average survival rate of chicks was 61.95% in 

lowland and 69.4% in midland agro-ecology. Average 

mortality of chickens was 10 per year and it was 

significantly higher. Relatively local chickens in have 

better performance   (Alem, 2014)  
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Characteristics of Modern Poultry cage 

Trial ability of the modern Poultry cage–Trial ability 

is defined broadly as how easily a farmer can learn about 

an innovation’s performance and management. Besides 

how easy it is to establish a physical trial, this depends on 

how easy it is to understand what the trial tells you about 

the innovation, which depends in part on how complex the 

issues involved are. The value of trials is that they reduce 

uncertainty about the innovation and develops skills in 

applying the innovation. That is, they contribute to both 
stages of the learning process the authors identify earlier: 

decision making; and skills development. (Pannell et al., 

2006) 

Based on these idea 9 characteristics of innovations 

that affect an innovations’ trial ability is used to evaluate 

the technology and the technology is evaluated by 

researcher, experts and farmers accordingly. The following 

are characteristics of a highly trial able innovation which 

was used to evaluate the modern poultry cage: 

 

Highly divisible or trial able: Modern Poultry cage 
might be made in different size. Based on the interest and 

socioeconomic back ground of the household, the 

technology is available at any size. Thus the technology is 

easily trial able in small scale at any time and place. 

 

Strongly observable results: Modern Poultry cage has a 

short response lag time between using the innovation and 

seeing results. It takes no time to observe the result or merits 

just in few months’ farmers can evaluate the technology. 

 

Complexity: Modern Poultry cage is very simple 

technology. No need special training to understand how to 
operate or use moreover it is easy to hand and requires 

only small space. Thus this technology has low or no 

complexity to understand and to use it. 

 

Cost: The initial investment cost of modern Poultry cage 

technology is relatively high from the current statue of the 

households in Tigray especially for woman. The initial cost 

may range from 110 -130, and 148-166 US dollars for the 

holding capacity 15 and, 21 respectively. In terms of its 

medium and long term advantage this cost is relatively low 

with the consideration of highly expected mortality due to 
lack of proper housing. Thus, poultry producer may need to 

incur this cost to benefit more in the near future. 

 

Low risk of failure of the trial: Modern Poultry cage has 

no risk of failure. It can operate with simple maintenance 

for more than 15 years. If it is implemented well, it could 

be managed at any time and place by any member of the 

household, men, women and children. 

 

Innovation similar to normal practice: Chickens are 

living with human all over the night unless otherwise they 

become attack by predators. Some farmers try to separate 

and build traditional houses; however, these traditional 

houses are not safe and not provide complete services for 

the given chickens. Modern Poultry cage which was 
developed by researchers is simple and manageable. It 

could be operated with all members of the household. 

Thus farmers do not need any additional skill or special 

training to operate with. 

 

Strong linkage between the landholder’s practices and 

the problem being addressed: Lack of housing is one of 

the constraints of the smallholder poultry production 

systems. A study in livestock improvement program 

showed that chick mortality in Ethiopia was 66 % without 

any housing improvements (Kitalyi, 1998). Thus Modern 
poultry cage was developed to address such problems. 

Therefore, this technology is effective to solve such 

poultry production problem. Besides this technology has 

no any spillover effect while solving the problem being 

addressed. 

 

Gender Aspect of the technology: Despite all the 

regional differences in smallholder poultry production, 

one observation seems to remain the same, whether 

talking of smallholder households in Africa, Asia or Latin 

America, namely the day-to-day management of poultry is 

undertaken by women, often with assistance from their 
children, whereas, men may assist in the construction of 

housing (night shelters for the animals). Women and 

children are, as a general rule, the ones who feed and 

water the birds, clean the housing and apply treatments 

(Mathias, 2006; Tadelle et al., 2003, FAO, 2010). 

Poultry are kept at the homestead. Poultry keeping is, 

thus, an activity that the women can undertake without 

having to leave the household, where they will usually be 

occupied by domestic duties such as cooking, cleaning 

and caring for children. As such, they do not have to 

allocate a lot of extra time to manage the poultry (the 
daily cleaning of the poultry house, feeding, etc.),thus, 

this improved poultry cage has directly intended to help 

women and their children as they are directly involved in 

poultry production and it Make work easier for women 

and children. 

 

Table 1: Evaluation of the characteristics of modern Poultry cage 

Characteristics Response  Remark 

1. Highly divisible/easily manageable yes Different capacity 
2. Strongly observable results  yes  
3. A short response lag time  yes In months 
4. Low complexity yes To use 
5. Low cost no Relatively 
6. Low risk of failure of the trial yes  

7. Well implemented trial yes  
8. Innovation similar to normal practice yes  
9. Strong linkage between the landholder’s practices (and thus innovation) and the problem 
being addressed  

yes  

10. Gender sensitive yes  
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Perception of farmers on attributes of the modern 

Poultry cage 

An innovation’s perceived relative advantage is the 

decisive factor determining the ultimate level of adoption 

of most innovations in the long run’ (Pannell et al. 

2006).The implement had to perform satisfactorily in the 

job it was intended for. The advantage that it gives the 

farmers has to be in line with the identified problems. In 

Addition to the economic advantage, the modern Poultry 

cage has the following relative advantages as perceived by 
participants: Easy to handle or manage specially for 

women and children, more safe for chicken, easily 

manageable for hygiene, less space requirement, relatively 

inexpensive, more adaptable to the needs of small 

farmers, makes for greater food security and offers 

marketing advantages during time of scarcity. And this 

advantage makes the technology more popular. 

 

A. The cost or profitability of the practice  

Whatever cost was to be incurred due to the new 

technology it needed to be recovered immediately in 
terms of the advantages that farmers got through the use 

of the new technology. These may have been in terms of 

addition income, labour and time saving or other 

advantages when we come to these poultry cage 

technologies.  

Though the traditional practices do not have direct 

cost, they cause large economic loss. The new technology, 

modern poultry cage, however, involves some initial cost 

but result inconsiderable loss. The cost benefit analysis 

shows that the overall economic advantage of modern 

poultry cage over the traditional ones and the perception 
of participant farmers are in line with the economic 

verification trail result under taken by MAMRERC.(see 

table 2) 

 

Partial Budget Analysis of introduction of improved 

poultry cage 

Improved poultry cage could be made with different 

chicken holding capacity. Based on their holding capacity 

partial budget analysis was done for the 15, and 21  

poultry cages and the result shows that introduction of 

improved poultry cage has better return than the tradition 
practices. 

 
Table 2: Partial Budget Analysis Poultry cage with holding capacity of 15 chickens 

  No cage Traditional  
night cage 

Modern cage 
Capacity( 15/cage) 

price 

 Cost     
 Investment cost 0 240 3500  
 Depression cost 0 80 350 Per year 
 Maintenance cost 0 0 25  
 Transportation cost 0 20 50  

 Total cost per year 0 100 425  
 Survival rate (%) 50 60 98  
 benefit     
 Number chicken in the given year 

 
7.5 
 

9.0 
 

14.7 
 

 

Income from sell in birr 900 1080 1314 120 birr 
 Income from egg 1200 1440 2352 2 birr 
 Total income 2100 2520 3666  

 Net  benefit 2100 2420 3241  
 MRR  4.2 3.53  
     3.68 

Source own survey, 2017 
➢ MRR21 =2520-2100/100-0=204/100=4.2 
➢ MRR32=3666-2520/425-100=3.53 
➢ MRR31=3666-2100/425-0 =3.68 

 

Table 3: Partial Budget Analysis of Poultry cage with the capacity of 21 chickens 

  No cage Traditional night cage Improve cage      Price  

 Investment cost 0 330 4500  
 Depression cost 0 110 450 Per year 
  Maintenance cost 0 50 50  
 Transportation cost 0 50 80  
 Total cost per year 0 210 580  

 Survival rate(%) estimated 50 60 98  
 Number chicken in the given year 11.5 12.6 20.58  
 Income from sell of chickens in birr 1380 1512 2469.6     120 birr 
 Income from egg 1840 2016 3292.8  
 Total income 3220 3528 5762.4  
 Net benefit 3220 3318 5182.4  
 MRR  1.47 6.04  
     4.38 

Source: MAMRERC 
➢ MRR21 =3528-3220/210-0 =1.47 
➢ MRR32=5762.6-3528/580-210 =6.04 

➢ MRR31=5762.6-3220/580-0 =4.38 
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2. Marginal analysis  

 Marginal rate of return = the marginal net benefit 

(i.e., the change in net benefits) divided by the 

marginal cost (i.e., the change in costs), expressed as 

a percentage.  

➢ This partial analysis shows that one birr addition 

investment in the improved poultry cage will provide 

3.68 and, 4.38 birr gain from 15 and, 21 chicken 

capacities respectively as compared with no cage. 

Thus the use of this improved poultry cage with 
different chicken holding capacities is economically 

profitable. 

➢ The partial budget analysis comparing with tradition 

poultry cages also shows that one birr addition 

investment in the improved poultry cage will provide 

3.53 and, 6.04 9 birr gain in 15 and, 21 chicken 

holding capacities respectively. Thus, the use of this 

improved poultry cage with different chicken holding 

capacities is also economically profitable. 

 

Time  and  Labor saving: Even though many farmers do 
not seem spent much time and labour in managing back 

yard poultry production, still indirectly they  spent 

considerable time and labour in keeping their chickens 

from predators and the chicken themselves create many 

problems in the daily activities of the farm. Thus the 

modern poultry cage gives them a great advantage in 

controlling the damage on the chicken and caused by 

chickens themselves. 

 

Safety and comfort of modern poultry cage: 100 % of 

the participants said the cage is better in term of safety 

and comfort comparing with no cage and the traditional 
poultry houses which causes great poultry loss. Although 

many other factors such as accidents and theft cause 

poultry loss, high chicken mortality occurred at time of 

disease outbreak and due to predators and this cage secure 

chickens.  

 

Makes for greater food security and Offers marketing 

advantages during time of scarcity 

Improving the productivity of village chicken through 

improved managements including proper housing will 

result in increasing opportunities of equitable distribution 
of food and income for the households of rural areas of 

Tigray. Farmers can  sale their chicken at any time and at 

fear price because their chicken is often kept safe. 

Suitability in small scale: all of the participant farmers 

perceive that this improved poultry cage is very suitable in 

use at any place in their back yard. If someone has the 

ability to afford large size, he/she can use effectively 

where as those who has and need small size they could 

use the small ones. Thus, the improved poultry cage 

technology is adaptable to the needs of small farmers. 

 

Hygiene aspect of modern poultry cage: Village or 

backyard poultry production system is characterized by a 

low input (scavenging is almost the only source of diet), 

low input of veterinary services, minimal level of bio‐ 

security, high off ‐ take rates and high levels of mortality. 

Lack of housing is one of the constraints of the 

smallholder poultry production systems as a result every 

waste material is exposed somewhere and this cause 

hygiene problem for both the chickens as well their 

owners. Moreover the poultry are kept in close proximity 

to the human population. To solve the existing problem 

which is associated with poultry production, introduction 

of this newly developed poultry cage is crucial one as it is 

closely managed and one of the main advantages the 

improved poultry cage to keep both the chickens and 

human healthy and this advantage was perceived well by 

all participants. 

 

Perception of farmers on Cost of modern poultry cage: 

with their current income and understand level, farmers 

perceive that the initial investment cost of modern Poultry 

cage technology is relatively high particularly for woman. 

Even though the technology is effective in solving many 

of the problems associated with back yard poultry 

production and resulted better economic advantage in 

medium and long term, the initial cost which ranges from 

110 -130, and 148-166 US dollars for the holding capacity 

15, and 21  respectively seems unaffordable as the 

perception of farmers. Considerable number of farmers 

however shows great interest to own the technology. 

 

The innovation’s effect on the family lifestyle: 

Improved poultry cage is introduced to decrease mortality 

rate and increase the production and productivity of 

chicken. The technology has no any negative effect in the 

family life style rather it is supportive and can be used and 

managed by any member of the family including men, 

women and children. 

 
Table 4: Perception in the Attributes of Modern poultry cage: Relative Advantage 

Parameters Relative Advantage % (yes) Remark 

1. The expected profitability of the innovation 100  
3.  low cost or  profitability of the practice the innovation would replace 90 high 
4.  low Adjustment costs involved in adopting the innovation 25 No cost 
5. No effect on the riskiness of production/outcome 98  
6. No Negative effect on other components of the farming system 100  
7. No  Negative effect on the family lifestyle 100  
8. compatible with a farmers' existing technologies, practices and resources 100  
9. The innovation’s compatibility with existing beliefs and values 100  

10. The innovation’s perceived environmental credibility 100  
11. The innovation’s low complexity 100  

Source (MAMRERC, 2017). 
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The innovation’s compatibility with a landholder’s 

existing technologies, practices and resources 

The technology needed to resemble the traditional 

implement as much as possible. The modern poultry cage 

has minimum deviation from the existing practices. It 

needs no more addition skill to manage. Thus farmers do 

not face any difficulty, orientation and simple training is 

enough. All the participant farmers perceive that the 

modern poultry cage has no compatibility problem with 

existing beliefs and values. Moreover the technology is 
produced by governmental Institute which is loyal and it 

is more supportive to the Government policies. 

 

Conclusion and Recommendation 

Improving the productivity of village chicken through 

improved managements including proper housing will 

result in increasing opportunities of equitable distribution 

of food and income for the households of rural areas of 

Tigray.  

Modern Poultry cage is the house which can assist 

chickens in door. It provides all necessary living facilities 
to chickens. It is simple, close, and manageable and 

relatively in expensive technology which was verified 

during the participatory evaluation.  

The simple statistical analysis across all the 

demonstration sites indicated that the improved poultry 

cage had higher advantage over the Traditional cages. In 

addition the technology is land economy; it is the house 

which can assist chickens in door because it provides all 

necessary living facilities to chickens. Most of the farmers 

interviewed perceived that improved poultry cage was 

suitable and have great relative advantages and it was 

highly appreciated, except its initial cost, especially by 
women farmers. Therefore, this kind of improved poultry 

cage is necessary to popularize and scale out to benefit 

small scale farmers  
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