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Abstract 

For the last two decades, governmental and non-governmental organizations, 
bilateral and multi-lateral agencies have been launching land management and 
environmental rehabilitation projects using food aid resources, in the study 
Wereda. Despite these efforts, however, the wereda still has not achieved food 
security.  
 
Based on this rationale, the primary objective of this research was to assess the 
role of food aid in rehabilitation of communal and farmlands by empirically 
evaluating the impacts and strategies of past natural resource conservation 
endeavors and factors underlying sustainable land management. 
 
The study employed systematic and scientific methods for data collection and 
analysis purpose. Formal survey, focus group discussion, key informant 
interviews, and review of secondary sources were used as major data collection 
methodologies. Soil analysis to assess the biophysical contribution of past 
natural resource management interventions was also employed. Descriptive 
statistical method and qualitative analysis were used as methodological tools. 
More over, one way analysis of variance (ANOVA) was used as one of the tools 
for interpretation of soil laboratory results. 
 
The findings of the study revealed that FHI/E past natural resource management 
interventions have greatly contributed to the conservation and management of 
natural resources in the study wereda. It was found that as a result of the 
reforestation, the proportion of people who were using natural forest and cow 
dung cake as household energy consumption has dramatically reduced from 
82.3% before food aid intervention to 48.8% after commencement of the 
program. Similarly, the communal and farmland conservation, and gully 
rehabilitation activities have played a vital role in curbing land degradation and 
sustaining the livelihood of  the poor which could have not possible in the 
absence of these interventions.  
 
Despite all these efforts, the number of people demanding food aid and annual 
volume of food shows an increasing trend. The problem of land degradation and 
depletion of soil fertility is still pervasive in the study wereda. Nonetheless, the 
study identified different factors such as land redistribution, both human and 
livestock pressure, and poverty as the major bottlenecks for the realization of 
sustainable land management and food security in the wereda. 
 
Hence, rather than concentrating on the physical problems of soil erosion which 
is a symptom of bad land management, sustainable land management and short-
term attainment of food security by increasing the developmental effectiveness of 
food aid in the study wereda can be achieved by a process of addressing these 
underlying causes.   
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CHAPTER ONE 

INTRODUCTION 
 
1.1 BACKGROUND 

1.1.1 Land Degradation and Food Aid in Ethiopia 

Agriculture is the dominant economic sector upon which the vast majority of the 

Ethiopian population directly or indirectly depends for livelihood. It accounts for 

54% of the Gross Domestic Product (GDP) and employment sources for over 

80% of the population and accounts for about 90% of the export (CSA, 2004). 

The agricultural sector is characterized by a subsistent mixed farming, which 

derives the majority of rural livelihood from land resources.  In spite of this, 

however, land degradation and its associated deterioration of physical, chemical 

and biological features of the land and its resulting loss in productivity are the 

major features constraining the agricultural sector (Lakew, 2003).  

 

Degradation and deterioration of the agricultural resources base has led to the 

decline in crop and livestock production and productivity, which threatens the 

livelihood of the population in Amhara region as well as the economic and social 

development of the country at large. Study shows that even though annual 

agricultural production in the country fluctuates depending on various factors, the 

trend in food production is declining from time to time in relation to the growth of 

human population (Befekadu and Birhanu, 1999/2000). As a result of this 

unbalanced growth, shortfalls in domestic food availability are increasingly 

covered by food aid (Alemayehu, 1986). According to him, the first food aid came 

to Ethiopia from the USA in 1959 under Public Law (PL) 480. 

 

Towards the evolution of food aid to Ethiopia in the 1960s, food aid was solely 

distributed to beneficiaries through free hand out with the primary purpose of 

saving lives of disaster victims. As time goes on, however, due to the donor 

demand and government’s aspiration to address the root causes of food 
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insecurity, the food aid has been distributed to beneficiaries through labor 

exchange for the implementation of natural resource management activities, 

particularly soil and water conservation and reforestation/fodder development 

programs. Despite all these efforts, still the country is food insecure and depends 

to fill shortfalls in crop production through food aid. The situation in the study area 

is not different. Hence, this demands to assess the contribution of food aid to the 

sustainable management of land and over all food security, by undertaking a case 

study in Tach Gayint Wereda. 

1.1.2. Food for the Hungry International/Ethiopia (FHI/E) 
According to the information obtained from the Wereda Office of Agriculture and 

Rural Development (OoARD), Bilateral and Multi-lateral agencies, and different 

Non governmental Organizations (NGOs) have been engaged in the study 

wereda in both emergency and development activities for more than two decades. 

However, in terms of area coverage, resource allocation, staffing and duration in 

the wereda, (FHI/E) was considered as the major NGO.  

 

FHI/E is a Christian motivated organization committed to working with the poor to 

overcome hunger and poverty through integrated self-development and where 

necessary, relief programming. It has been working for more than 20 years in 

study wereda. In the past one decade for which data is available, FHI/E has 

attained significant physical achievements in the areas of land management and 

environmental rehabilitation. In terms of supporting the reforestation and fodder 

shortage in the wereda, 11.6 million forests and fodder seedlings have been 

produced and planted on communal degraded lands and around homesteads and 

other institutions. Similarly, 3121 Kms of different physical conservation measures 

constructed and maintained in the wereda (Project reports, 1997-2005) 

(Appendix 3).  
 

Due to limitation of time and resources, therefore, this study tries to concentrate 

its evaluative research based on past achievements of FHI/E in sustainable 
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management of land and its contribution to the food security of Tach Gayint 

Wereda.    

 

1.2. Statement of the Problem 
The study wereda (Tach Gayint) is one of the 105 Weredas in Amhara Regional 

State that are regularly affected by drought and chronic food insecurity (FHI/E, 

2003). The topography of the Wereda which is mountainous, rugged and 

undulated coupled with poor land use and bad land management practices 

reinforced by population growth has led the wereda to suffer from severe land 

degradation and its consequent decline in crop and livestock productivity and 

production. In the past six years, farm productivity averaged a mere 0.5 tons of 

cereal equivalent per hectare which is by far 3 times lower than the national 

average of 1.78 tones per hectare (FHI/E, 2003). As a result of the decline in 

agricultural productivity, the wereda for more than 20 years depends on external 

food aid to fill the food deficits.  

 

Although the level of food need could vary from one year to another depending on 

the magnitude and scope of external shocks, which in recent years is coming 

back frequently, the study area suffered food stress every year. Even under the 

best rain, several households were at risk of food shortage and depend on 

external assistance (FHI/E, 2003).  

 

The food aid in the Amhara Region in general and the study area in particular 

have been delivered either as emergency free hand out or developmental food in 

return for an exchange for labor contribution in the implementation of 

development activities. In the past 10 years, however, there was a strong interest 

on the Ethiopian government in replacing free handout by arranging some 

schemes for employment for all able-bodied people to increase the developmental 

effectiveness of food aid in land management and environmental rehabilitation 

(DPPC, 1997). For this purpose, continuums of different strategies have been 

developed for integrating food aid with the long-term development activities. Every 
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time, the new approaches were designed with the objective of enhancing the 

developmental effectiveness of food aid in sustainable rehabilitation of communal, 

grazing and farmlands.  

 

Even though this effort has lasted for more than a decade, sustainable results 

have not yet achieved in terms of meeting the developmental objective of food 

aid, which is poverty alleviation and ensuring food security. As a result of this, the 

study area today is still one of the food insecure weredas as reported by the 

regional government and included in the currently launched PSNP program (PIM, 

2004).  

 

On the other hand, different NGOs and scholars working in the areas of food aid 

in the country have different schools of thoughts and arguments. Some of them 

argued that payment of food in return for contribution of labor in the development 

activities have created a dependency-syndrome among the target beneficiaries 

(WFP, 1999; Azene, 1997). While some others argue that food aid is effective in 

contributing to the food security and poverty reduction effort of a country or 

locality. The other group of scholars also argue that the effectiveness of food aid 

in the contribution to long term-development depends on the strategies used in 

delivering food aid to beneficiaries (UNRISD, 1989).  

 
Thus, these all have put a big question in the minds of development practitioners 

and farmers on the role and effectiveness of food aid in achieving its long-term 

objective. Hence, the purpose of this study is to bridge this knowledge gap by 

undertaking a thorough assessment of the role and effectiveness of food aid in 

sustainable management of land. 

 
1.3. Research Objectives 
The overall objective of this the research is to undertake a though assessment of 

the role and effectiveness of food aid in sustainable management of forest, 

grazing and agricultural lands in Tach Gayint Wereda.  

The Specific Objectives are; 
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1. To evaluate the contributions of food aid supported natural resource 

management interventions launched by FHI/E in the past. 

2. To study the effectiveness and sustainability of the various food disbursement 

strategies, pursued by FHI/E; 

3.  To assess factors which contribute to the sustainable land management and 

environmental rehabilitation/reclamation; 

 
1.4. Organization of the Paper 
This thesis has five chapters. The first chapter gives back ground information on 

land degradation and food aid in Ethiopia, about Food for the Hungry 

International/Ethiopia, problem statement and research objectives. The following 

chapter shows the theoretical foundation of this study and the main concepts 

used. Chapter three briefly describes the overall background of the study area, 

sample site selection, methods used for data collection and analysis. Chapter four 

presents the empirical and comprehensive findings of this study and discussions 

based on these findings. Chapter five presents the main conclusions in a relation 

to the objective of the study. It also forwards key recommendations and future 

focus areas for practitioners, policy makers and researchers. Other essential 

matters like research questionnaire, focus group and key informant checklists are 

also annexed. 
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CHAPTER TWO 

LITERATURE REVIEW 
 
2.1. Land Degradation and Trends in Food Production in Ethiopia 
a) Land Degradation 
Land degradation results primarily from incorrect land use and bad land 

management (Blum et al., 1998). Similarly, most studies in Ethiopia have also 

strengthened this thought and put the causes of land degradation as proximate 

and underlying causes. The proximate causes of land degradation are 

deforestation, overgrazing, burning of dung and crop residues and limitation of 

replenishing soil nutrients through external inputs. On the other hand, the 

hypothesized underlying causes encompass population pressure, poverty, limited 

capital, land tenure insecurity and land fragmentation, limited access to 

infrastructure, information and market (Lakew, 2003; Fitsum et al., 1999; Pender, 

2002). 

 

In Ethiopia, soil erosion is the most visible form of land degradation affecting 

nearly half of the agricultural land and resulting in soil loss of 1.5billion tons 

annually, equivalent to 35 tones per hectare and monetary value of US $ 1 to 2 

billion per year (Hurni, 1989).Though annul soil loss estimates differ among 

studies, the country has been described as one of the most serious soil erosion 

areas in the world with a national estimated average soil loss of 42t/ha/yr (Bekele, 

1998). It can be even higher on steep slopes with a soil loss rate greater than 

300t/ha/yr (USAID, 2000). The Ethiopian Highland Reclamation Study (EHRS) 

estimated crop production reduction amounting 2-6 million tons in the Ethiopian 

highlands due to soil erosion by the year 2010 (Fitsum et al., 1999). 

 

Large scale deforestation and removal of vegetation cover of the country is one of 

the direct causes of soil erosion and land degradation in Ethiopia in general and 

Amhara Region in particular. According to estimation made by Ethiopian Forestry 

Action Plan (EFAP, 1994), approximately 150,000 to 200,000 hectares of forest 
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are lost each year mainly for the expansion of rainfed agriculture and also for fuel 

wood and through overgrazing.  

 

The other direct cause of soil erosion and land degradation is the increasing 

livestock density and the associated overgrazing on both arable and grazing 

lands that have serious impact on the land vegetation cover (Dejene, 1989). 

Shortage of feed due to overstocking and expansion of cultivation has also forced 

households to divert crop residues to feeding livestock and burning as fuel. 

Hence, such farm resources, which traditionally used to replenish the soil, are 

often diverted to meet other pressing needs. This probably has reduced both 

nation’s production capacity and agricultural productivity by about 10 to 20% 

below potential and 2 to 3%, respectively (Hurni,1989).   

 

The cumulative effects of all these would jeopardize the sustainability of traditional 

mixed farming system and adversely affect the household food security position of 

the country in general and the Amhara Region in particular.  

 
b) Trends in Food Production 
According to Alemayehu (1986), in the history of subsistence faming, from time 

immemorial up to mid-1980s, Ethiopia has passed through three distinct levels of 

food self-sufficiency and food dependency: 

1) Period of food self-sufficiency….until 1958 

2) Period of relatively narrow food gap and less food import(1959-72) 

3) Period of widening food gap and massive food import (since 1973) 

 

The major failure of crop production started since, 1972 (Alemayehu, 1986). 

According to him, food growth rate was 2.9% between 1960-70 and 1.7 percent 

between 1970-82. Unlike the 1960-70 periods, growth in food production failed to 

keep pace with population growth in 1970s and 1980s (Alemayehu, 1986). Food 

growth rate during this period was estimated at below 1.7% per annum while 

population growth rate was over 2.0% per annum. Since 1980s the situation is 
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getting worse and the growth in population growth could not pace along with the 

domestic production. As population increased from 23.5million in 1960/61 to 

48.6million in 1989/90, the per capita food declined from 240.2kgs to 141.7kgs in 

the same period (Dessalegn, 1990). Most studies show that even though annual 

agricultural production in the country fluctuates depending on various factors, the 

trend in food production is declining from time to time in relation to the growth of 

human population. 

 
2.2. Food Aid Trend and Integration to Long-Term Development in Ethiopia 
a) Food Aid Trend 
The first food aid came to Ethiopia from USA in 1959 under PL480 (Alemayehu, 

1986). Data obtained from CSA also indicated that food imports grew from 3% of 

the total imports in 1975 to 12% in 1990 (CSA, 1996). Food aid accounted for 

about 81% of the total food imports during the same period. In terms of food aid 

volume, Cereal aid to Ethiopia rose from 24,900 tons in 1971/72 to 344,000 tones 

in 1982/83(which is 138% increase) to 1, 000,000 tons in 1990/91 (401% increase 

compared to 1972/73)  (Figure 1). Though the quantity of food aid delivered to 

Ethiopia has fluctuated from year to year, depending on the extent of food 

supplied from the domestic sources, the trend shows an increasing pattern (Clay, 

1998).  
Figure 1: Total Food Aid to Ethiopia (1972-1990) (in ‘000 tons) 
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The food aid in the above table includes both the humanitarian assistance and 

those for implementation of labor intensive works. 

 
b) Relief-Development Linkage  
The main aim of food aid is to address the underlying causes of hunger and 

underdevelopment and thereby help eliminate the need for food aid in the future. 

Emergency food aid provides immediate relief to victims of natural and human 

disasters. The assistance while essential can not on its own reduce the future 

food needs of people already struggling against poverty (WFP, 1992). Apart from 

the FFW project launched by World Food Program (WFP) in the 1970s & 1980s, a 

substantial portion of (over 80% in bad years) of the total annual food aid flow to 

Ethiopia has been used for emergency relief purposes (Eshetu et al., 1990). For 

instance, during the period 1979/80-1984/85, 71 and 24 percent respectively went 

to emergency and development purposes (Dejene, 1989). 

 

But later, some donors also started giving food aid for the purposes of 

supplementing development projects that are being undertaken by the Ethiopian 

government besides relief operations (Alemayehu, 1986). Accordingly, in recent 

years, with the aim of linking relief with development, the Ethiopian government 

has placed greater emphasis on development-oriented aspects of food aid 

programming. During a period of January–May, 1996 for example, the Disaster 

Prevention and Preparedness Commission reported that 63% of the relief food aid 

was distributed through Employment Generation Schemes (DPPC, 1997). This 

shows a dramatic shift in the mode of transfer of food to the recipient beneficiaries 

from the free hand out to the development oriented interventions.  

 
2.3. Debates on Food Aid 
There has been an endless debate among scholars regarding the use of food aid 

for development purposes. There are many who argue in favor of the use of food 

aid in underdeveloped countries, and yet there are a large number of scholars 

arguing against the use of food aid (ABI, 1996). There are also scholars who are 
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in the middle of the two extremes who contend the use of food aid as having 

positive or negative effects on the recipient country, community or household 

depending on how it is supplied, deployed and utilized.  

 
a) Proponents of Food Aid as an Effective Mechanism for Development  
A growing school of thought suggests that food aid can be used to support the 

rehabilitation and growth in Africa and can therefore be a valuable resource for 

development. Dessalegn (1990) discussed the ideas of proponents as follows, 

“according to its proponents, food aid has a positive effect on the development 

effort of recipient countries for the following reasons: i) it will substitute for 

commercial imports, thus saving the country concerned scarce foreign exchange; 

ii) it will help remove food as constraint on economic growth; iii) it can be used to 

build up food stocks of use in emergencies or in lean years; iv) if properly 

administered, food aid will be of greater benefit to the less privileged class, 

involves an element of economic justice; v) project food aid will help build up 

much needed infrastructure in the recipient countries , as has been done in a 

number of Asian Nations.”   

 

Most studies in Ethiopia revealed that the food aid imported and distributed to the 

target communities generally has not caused any signs of micro-and macro-

disincentive effect in terms of depriving investment to the agricultural sector, 

inflating prices and changing consumption patterns (Alemayehu, 1986; Dejene, 

1989; WFP, 1992).  

 
b) Opponents of Food Aid as an Effective Mechanism for Development  
On the other hand, an increasing number of critics argue that food aid can be 

seen to have contributed to dependency at the institutional and household level. 

According to the opponents, food aid is not a long-term solution for economic 

development. Cathie (1982) has emphasized, a significant price declines caused 

by food aid, as one of his argument against the massive use of food aid for 

developmental purpose.  
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The most common disincentive effect of food aid in Ethiopia as identified by 

different studies was its creation of dependency among the farming communities 

(Azene, 1997; WFP, 1992; Paul, 1993). Study conducted by Azene (1997) 

revealed that many farmers in Ethiopia have developed dependency on the grain 

and edible oil for almost every kind of development activities. In many occasions, 

farmers uprooted seedlings and destroyed functional terraces in order to get paid 

with grain and edible oil by doing them again.  

 
c) Middle Class Extremists 
According to this group of people, certain condition should be met in order to 

obtain the greatest benefit for development. First, there should be an integration 

of food aid within a national development policy framework, its coordination with 

other forms of development assistance. Second, there should be a confidence in 

its assured future supply through, for example, a multi-year programming to 

permit incorporation into longer-term plan. Finally, Food aid almost always needs 

to be combined with financial and technical assistance if it is to play its 

developmental role most efficiently (WFP, 1992; Edward and Olav, 2000). The 

disincentive effect of food aid, according to these group only happen due to 

mismanagement. For instance, labor demand for FFW may cause a significant 

disincentive where there is low density population and relative less number of 

economically active populations of working ages. Similarly, labor intensive work 

may also cause labor shortage if it is done in agricultural peak season (WFP, 

1992).  

 

Though there has not been a conclusive victory or defeat by any of the parties in 

the controversy, the majority seem to have in favor of the use of food aid for 

developmental purpose in developing countries (ADC, 1982).  
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2.4. Food Aid Disbursement Mechanisms and Effectiveness 
On a national and regional level there have been various strategies for disbursing 

food aid commodities to communities who engaged in labor intensive 

development activities. The relief and project food aid have been delivered to 

beneficiaries though FFW, EGS or PSNP. These food aid disbursement 

mechanisms vary in different aspects. Based on the review of literatures, the 

nature, time frame, differences and effectiveness of these mechanisms can be 

summarized as follows:  

 

a) Food-For-Work 
FFW is a work scheme transferring regular (non-emergency) resources (Cathie, 

1982). The location, initiation and duration of the work do not depend on 

emergency declarations (though they are most often located in chronically food 

insecure and /or disaster prone areas). They may or may not be targeted at the 

household level. The normal payment for each participant is 3ks of grain wheat 

and 120grams of vegetable oil per day (FHI/E, 1999).  

 

In terms of time frame, FFW was the first labor-intensive work initiated in our 

country though implementation of Food for Work projects by WFP (WFP, 1992). 

The food for work project-2488 run by the Ministry of Agriculture (MOA) in 

Ethiopia since 1980 with WFP food aid is the biggest WFP project in Africa and 

the second biggest in the World (WFP, 1992). In Amhara region, FFW was 

initiated in the 1970s in response to environmental management practices to 

restore the fertility of the soil which could not be possible through traditional 

indigenous methods, of which crop rotation and fallowing system are the major 

ones (BoPED, 2000). FFW is regarded as an effective tool for reducing food aid 

dependency and achieving self-sufficiency (ONCCP, 1986). 

 

b) Employment Generation Scheme (EGS) 
Though the FFW program dates back to 1970s, EGS is a recent approach 

adopted by the Ethiopian government. In the 1980s relief food aid was distributed 
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to disaster victims though emergency free hand out. Since 1993, however, the 

government of Ethiopia has introduced a new policy on disaster prevention and 

management. One of the major policy shifts is the linking of relief and 

development through Employment Generation Schemes (EGS). This intervention 

strategy is different from the conventional food-for-work programs mainly because 

EGS is implemented in disaster affected areas employing only the most affected 

and able-bodied people within their vicinity.  

 

The time frame for the implementation of EGS is generally short, in most cases it 

is designed to be initiated rapidly and completed within a limited time frame, 

typically 3 to 6 months. The essential difference of EGS from FFW, is the parallel 

provision of free or gracious relief for vulnerable groups in households without 

able-bodied labor (WFP, 1999). This feature is rarely found with regular FFW.  A 

standard, national food-wage rate is as defined by DPPC is 3kgs of grain per 

person-day of work accomplished (DPPC, 1997). Evaluation of past EGS projects 

revealed poor workmanship and sustainability of the interventions (WFP, 1996).   

 
c) Productive Safety Net Program (PSNP) 
In terms of time frame, Productive Safety Net Program is the last type of food aid 

disbursement mechanism in Ethiopia, which was launched officially for the first 

time in 2005. Before 2005, implementation of Employment Generation Schemes 

in the country in general and Amhara region in particular was designed and 

implemented on a yearly basis based on the national and regional appeal. 

Beginning from 2005, however, the disbursement of food aid to the chronically 

vulnerable population has been carried out though Productive Safety Net 

Program (PSNP), which has a secured multi-year resource allocation in contrast 

to the regular EGS program (PIM, 2004). This major shift in strategy was 

practiced by the government due the worsening of food insecurity, despite the 

efforts exerted in maintenance and rehabilitation of the natural resources base of 

the country in the past through FFW and EGS (PIM, 2004).  
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Under this program, the government wants to shift from food aid to cash. 

Graduation is a key to PSNP. That is, the targeted beneficiaries are expected to 

become food secure and withdraw from food aid after 3 to 5 years of continues 

assistance. The government strongly stressed this could be achieved only 

through integration of the on-going food security program with the Safety Net 

Programme (PIM, 2004).  

 

The mode of payment is conducted both in cash and kind. A standard national 

food-wage rate is as defined by the PIM is 3kgs of grain or 6 ETH Birr per person-

day of work accomplished. From this, one can infer that PSNP is a variant 

approach of EGS with the fundamental difference in multi-year predictable 

resource allocation in PSNP while resource mobilized in response to crisis in case 

of EGS.  

 
2.5. Contribution of Labor-Intensive Works to Long-Term Objectives 
Under the Ethiopian context, analyzing the level and quality of long-term social 

and economic impact of labor intensive public works is limited by the availability of 

past evaluation of these projects/programs (Edward and Olav, 2000). Most of the 

past evaluations were limited to FFW and pilot EGS projects, which are localized 

in some weredas of the country. Edward and Olav (2000) asserts, “….little 

attempt had been put by NGOs to measure the assets contribution to increased 

sustainable food production, nor indeed their potential contribution when 

matured.” The other fact is that the impacts of labor intensive work programs on 

food and livelihood security appear to be highly dependent up on the 

circumstances in which they are implemented (WFP,1999). 

 

 Nonetheless, the available data on impact evaluation of the past food aid labor 

intensive projects show both failures and successes. Most of the evaluation 

results witnessed the positive economic, social and ecological benefit of these 

past interventions (Alemayehu, 2003; ONCCP, 1986; Alemayehu, 1986). For 

instance, the long-term conservation activities carried out under FFW schemes 
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particularly construction of bunds contribute towards rejuvenation of degraded 

land and gradual increase in yields in highlands of Ethiopia as a result of soil 

stabilization and increased water retention (Alemayehu,1986). Similarly, study 

conducted by Office of the National Committee for Central Planning ONCCP 

(1992) through interview of concerned agencies who have been engaged in the 

work indicated that the respondents replied that the FFW will increase agricultural 

production in the short and medium than in the long-term.  

 

Some other studies estimated that if conservation measures were not practiced at 

all and if the present rate of degradation continue, some 9.6 million rural people 

are to be affected by the year 2010 of which 5.3 million would have lost their crop 

land (up to 10cm depth) and 4.3 million would have lost grazing land because 

pastures will be changed to bare land (Aggrey, 1984).  

 
On the other hand, evaluation of some of labor intensive works revealed that the 

long-term development objectives are either difficult to measure or end in non-

rewarding results due to various socio-economic, political, administrative and 

policy issues associated in the planning and implementation of these projects. A 

review of the Canadian Government’s multi-year program in Ethiopia, for 

instance, found it impossible to determine whether its goal of increasing long-

term, sustainable household food security had been achieved (Edward, 2000).  
 

Similarly, according to Shawl Consult’s draft proposal for conservation strategy, 

many of the conservation measures have been found to have had no impact on 

the land degradation process in the country. The physical conservation works 

deteriorated due to lack of maintenance and the results of afforestaion and closed 

areas were disappointing because of poor care, illegal cutting as well as 

deliberate large scale destruction (Berhe, 1996). 
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2.6. Factors for Sustainable Land Management 
As adopted from (Blum et al., 1998), sustainable land management can be 

defined as, “a system of technologies and /or planning that aims to integrate 

ecological with socio-economic, and political with ethical principles in the 

management of land, for productive and other functions, to achieve intra-and 

inter-generational equity.” According to him, soil and water conservation 

programmes have concentrated for too long on the physical problem of soil 

erosion which could not succeed because soil erosion is only a symptom of bad 

land management. The problem can only be overcome by a process of 

addressing the underlying causes such as insecure land tenure system, 

community empowerment and respect for local knowledge, poverty, pressure on 

land and biophysical issues (Blum et al., 1998). Therefore, under the following 

sub-sections these factors that are affecting the sustainable management of land 

will be discussed based on the available literatures in the field.  

2.6. 1. Biophysical Issues for Sustainable Land management 

For a land management technology to be adopted and sustainable, it must be 

appropriate and contribute to the restoration of soil fertility.  

 
a) Plantations and Soil Fertility Restoration 
Fast-growing tree plantations, mainly Eucalyptus species, Pinus Species, and 

Acacia species, are wide spread in the tropical countries (Yohannes 1998; 

Mulugeta, 2004; Bernhard, 2001). Research findings with respect to reversal of 

soil degradation following establishment of tree plantations on degraded lands are 

inconsistent (Mulugeta, 2004). Some studies indicate considerable improvement 

in the soil attributes following plantation establishment on degraded lands, while 

others report limited capacity for improvement of soil attributes (Mulugeta, 2004; 

FAO, 1980). 

 

In terms of individual Plantations, a number of possible effects of eucalyptus on 

the nutrient balance have been suggested. One criticism of eucalyptus is that they 

may deplete the nutrient on the site, particularly if they are grown and cropped for 
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several rotation (FAO, 1985), and when grown on newly cleared forest sites the 

effects are reported to be adverse (Bernhard, 2001). On the other hand, it has 

been claimed that eucalyptus may improve soil characteristics when planted on 

degraded lands (FAO, 1985). Hence, Soil attributes under Eucalyptus species 

depend on the prior plantation establishment site soil fertility. However, the 

introduction of N fixing species in general improves N balance and tree growth 

(Bernhard, 2001). Tagasaste (Chamaecytisus palmensis) also known as tree 

lucerne is an ever green, hardly leguminous shrub that originated in the Canary 

Islands (Getnet,1998). It is well known in its nutritive value as livestock feed and 

restoration of soil fertility.  Acacia saligna is also one of the acacia species that 

normally grows from medium to low land areas.  

 

b) Improvement of Soil Chemical Properties 
Chemical degradation of a soil is a change in soil’s chemical properties that 

regulate nutrient activity and capacity or which maintain a favorable balance 

among principal nutrient elements (Lal et al., 1989).  This property of a given soil 

can be analyzed though the measurement of the following factors, Viz., organic 

matter content, Cation Exchange Capacity, PH, soil salinity and acidity. For the 

purpose of this study, however, soil organic matter, Cation Exchange Capacity, 

soil pH and some selected essential macro-nutrients will be analyzed to see the 

contributions of biophysical conservation measures. 

 
Organic Matter Content 
Soil organic matter is the organic fraction of soil derived from living organisms.  

On a volume basis, a fertile, loamy top soil has an average organic matter content 

of only 5% ,  while most soils have less than 5% organic materials by weight, but 

this has nevertheless has a profound impact on soil properties (Wild, 1996). The 

organic matter contents of a soil various from 0.344% in very sandy arid soils to 

more than 86% in peats (Tan, 1996). Generally, soils with comparatively higher 

organic matter content are considered more fertile than soils low in organic matter 

content. The most significant chemical and physical changes in soil parameters 
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as a result of forest plantation occur at or near the surface and are related to the 

supply of organic matter from litter (FAO, 1980).  

 

In quantitative determination of soil organic matter, it is customary to measure the 

organic carbon content, not the total carbon content of soils. The soil organic 

matter is then obtained by multiplying the organic carbon content by a factor of 

1.724 (Baruach, 1998). 

 
Table 1: Rating of Organic Matter and its Categories 

Rating Total Organic matter (%) 
V. High >6.0 
High 4.3-6.0 
Medium 2.1-4.2 
Low 1.0-2.0 
Very Low <1.0 
  

Source: (Tan, 1996) 
 
Cation Exchange Capacity 
Cation Exchange Capacity (CEC) is the other parameter used in the analysis of 

the chemical properties of soils.  It is the total amount of exchangeable cations 

that can be held by a given soil mass/colloids. The amount is usually expressed in 

miliequivalents (me) per 100 g, its SI equivalent is cmol (+)/kg of soil.   

 
Soil PH   
The other chemical parameter that determines many of the soil reactions is the 

soil PH. In aqueous solutions the PH scale ranges from 0 to 14.  Acidity is related 

to CEC of the soil (Tan, 1996).  

Table 2: PH Values with Associated Soil Reactions 
PH values Acidity PH Values Acidity 
7.0-6.0 Slightly acid 7.0-8.0 Slightly Alkaline 
6.0-5.0 Moderately Acid 8.0-9.0 Moderately Alkaline 
5.0-4.0 Strongly Acid 9.0-10.0 Strongly alkaline 
4.0-3.0 Very Strongly Acid 10.0-11.0 Very strongly alkaline 

Source: (Tan, 1996) 
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Most plants grow best in soils with slightly acid reaction. In this PH range, nearly 

all plant nutrients are available in optimum amounts for plant growth. Soils with a 

PH less than 6.0 are more likely to deficient in some available nutrients. Because 

of this, as indicated by Tan (1996), soil PH is perhaps the most important soil 

determinant of soil chemical properties. 

 
Macronutrients 
The other parameter used to assess the chemical property of a given soil is the 

analysis of the available macro-nutrients. Nitrogen, Phosphorus and potassium 

are the major macronutrient that are found in limiting quantities but required by 

plants for normal growth.  

 

The Ap horizon of most mineral soils contains on average 0.15%N (Tan, 1996). 

Since soil nitrogen is mostly organic in nature, N concentrations in soils increase 

with increased organic matter contents. The N content of the AP horizons of most 

cultivated soils is estimated to range between 0.05-0.4 %N (Jones, 2001). 

Nitrogen exists in soils in two major forms, viz. inorganic and organic form. Total 

nitrogen is the sum of inorganic and organic nitrogen. Plants satisfy their nitrogen 

requirement from the inorganic fraction.  

 

Table 3: Classification of Soil Based on Total Nitrogen Content 
Total Nitrogen (%) Classes 
<0.03 Low 
0.03-0.06 Medium 
>0.06 High 

Source: (Baruach, 1998) 

 

Like nitrogen, phosphorus is also an essential plant nutrient and is taken up by 

plants in the form of inorganic ions. On the average the total P content in surface 

soils ranges from 50 to 80 mg P/100gm (Tan, 1996). It also occurs in soils as 

inorganic and organic forms, and both forms affect the amount available to plants. 

The total P content does not reflect the amount of P in soils available to plants, 

and numerous efforts have been exerted to define that fraction of P in soils that 
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available for plant growth (Jones, 2001). This fraction is the third category of 

phosphorus and is called the available. 

 
c) Improvement of Soil Physical Properties 
Bulk Density    
Soil bulk density is one of the major parameters used to gauge the physical 

quality and status of soil in terms of its physical property. It refers to the mass of 

soil per unit volume soil (Tan, 1996). Average soil bulk density of cultivable loam 

is approximately 1.1-1.4 gm/cm3 (Danahue, 1990). The same source states for 

good plant growth bulk density should be below 1.4gm/cm3 for clays and1.6g/cm3 

for sand. According to (Tan, 1996), low bulk density values (1-1.5g/cm3) generally 

indicate a favorable physical condition of soils for plant growth. While high bulk 

density values (1.8-2.0g/cm3) indicates a poor physical condition of soils for plant 

growth.  

2.6.2. Land Tenure System 

The nature of the land tenure system and land use right in many places have 

contributed to degradation of land and poor management of natural resources 

(Brehanu, 2002). Under the Ethiopian context, land tenure insecurity is one of the 

debatable areas that most scholars and development practitioners regarded for 

long time as one of the potential constraints for agricultural development and 

sustainable management of natural resources. It is considered as one of the 

hypothesized causes for land degradation and poor management of natural 

resources (Benin, 2002).  

 
Land Redistribution in Amhara Region  
In Ethiopia in general and Amhara Region in particular, one major source of 

tenure insecurity derived from land redistribution, which have been frequent and 

ongoing since 1975 (Benin, 2002; Eshetu, 1990; Alemneh, 2003). Based on the 

study report by Benin (2002), redistribution in Amhara Region may cause tenure 

insecurity. According to the same report, expectation of future land redistribution 
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may undermine farmers’ incentive to invest in land improvements and soil fertility, 

since farmers’ ability to reap the long-term benefits of such investment is 

undermined. 

2.6.3. Empowerment and Respect for Local Knowledge  

Many literatures accounted that lack of community participation (to the extent of 

empowerment) and poor consideration of the indigenous technical knowledge 

have resulted in undermining the contribution of past land management strategies 

by international agencies, NGOs and GOs (Blum et al., 1998; Alemneh, 2003; 

Taye, 2001; Azene, 1997; WFP, 1992). Most facilitators are unaware of the range 

of indigenous soil and water conservation techniques that are available in 

Ethiopia (Taye, 2001). The major weakness of the land conservation and 

rehabilitation effort over the past twenty years in Ethiopia according to Alemneh 

(2003) has been the top-down approach.  

2.6.4 Poverty  

Poverty is one of the socio-economic factors that determine the sustainable 

management of land and economic development in general. Even though the 

relationship between poverty and environmental degradation is very debatable, 

most studies highlighted that poverty affects sustainable land management in two 

ways. First, the nature of the conservation measures that demands much amount 

of investment in terms of labor, capital and land constrained the poor to undertake 

these measures. Second, poverty tends to encourage the farmers to focus on 

immediate needs rather than on those whose benefits that may materialize only in 

the long term (Stocking, 2001). 

 

Generally, the poor have taken the burnt of the blame for causing society’s many 

problems, including environmental degradation (Eshetu, 1990). However, there 

has been a rising trend in the economic literature which disputes the conventional 

theory and argues that a major complex set of variables are in play between 

poverty and land management/degradation. (Alemneh, 2003). 
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Under the Ethiopian context, a recent study conducted by Befekadu and Brehanu 

(2002), indicates a direct relationship between farms size and household income 

and indirect relationship of land management with respect to wealth. That is, 

based on this study report, the relatively poor families with small farm size 

positively contribute to the problem of land degradation compared to the better off 

families. One might argue that this is mainly due to the entire dependence of the 

poor on the natural resources for their livelihood in contrary to the off-farm income 

accrued to the better off people complementary to the farm production. It is, 

therefore, difficult to conclude that poverty is the cause for land degradation or 

lack of sustainable land management (Stocking, 2001). 

2.6.5 Pressure on Land   

a) Human Population Pressure 
As with poverty, views of opposite nature have been reflected with regard to the 

issues of population pressure on the land resources. Amongst which the most 

popular one, which has got many supporters, is that of the pessimists. The 

essential proponents of this view in general argue that population pressure has 

seriously degraded the environment and hence limit to growth is necessary 

(BoPED, 2000). 

 

However, recent breakthrough in science and technology makes production 

possible to have risen higher than the growth rate of population. For instance, data 

obtained from Food and Agricultural Organization reveals that as a result of the 

green revolution of the 1960s, agricultural production in North America increased by 

16% and in Asia by 10% (Cathie, 1982). In contrary to this view is that of the 

optimists. According to this view, an additional labour, will increase production 

and brings development. They contend that having more people means having 

more minds to solve problems (BoPED, 2000).  

 

The views regarding population and development in Ethiopia are far from uniform. 

Different scholars attributed the causes of our underdevelopment and food-in-
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sufficiency to the high rate of population growth. The essential ideas of this 

thought is that the country is overpopulated and becomes incompatible with the 

economic development of the country  and is now growing beyond carrying 

capacity (Tadesse, 1999).  

 

However, many scholars challenge this argument (Desalegn, 2001; Taddesse, 

1999). These scholars questioned the argument by citing empirical facts on the 

issue. For instance, Tadesse (1996) argues, with regard to the population 

pressure, the fact that Ethiopia can not feed itself does not prove that the country 

is overpopulated. The average population density is 56 per sq. km. There is no 

reason, with regard to population pressure, why China with average population 

density of 100 sq. Km and India with 225sq. km. are self-sufficient in terms of food 

while Ethiopia is not. 

 

Generally, many literatures in the field have examined the interrelationship between 

population growth and resource utilization in Ethiopia. Although their opinion is of 

different and contrary, those who have a pessimistic view of explaining the causes 

of our underdevelopment, poverty, and food self-insufficiency still dominates and 

many writers confirm to this idea. With this view, Federal Democratic Republic of 

Ethiopia (FDRE) adopted a population policy aimed at creating a harmony between 

the rate of population growth and the carrying capacity of the country (TGE, 2000).  

 
 
 
 
b) Livestock Overstocking 

The pressure that livestock population exerts on land is found through livestock 

density. Greater livestock density results in surface compaction, increased run-off 

and accelerated erosion. The expansion of livestock beyond the carrying capacity 

of land exacerbated the degradation of soil mainly through overgrazing. The 

average livestock density of the Amhara Region is 3.2 and 7.43 per hectare 

arable and pasture land respectively (BoPED, 2000). 
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According to  Alemneh (2003), farmers in general are negative towards hillsides 

and area closures (particularly in communities where even cut and carry is not 

practiced) as it has meant taking away the grazing land in their communities 

forcing them to use their own productive land there by exposing it to further 

degradation. In addition, cropland is left open for grazing during the long-dry 

season denuding all vegetative cover and causing soil crusting, which exacerbate 

the incidence of soil erosion and decline in soil fertility (Hurni, 1989). 
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CHAPTER THREE 

MATERIALS AND METHODS 
 
3.1. Description of the Study Area 

3.1.1. Location  

Tach Gayint wereda is located in South Gonar Zone, Amahra Regional Satiate, 

Ethiopia. It is about 770kms northeast of Addis Ababa and about 200kms from 

Bahir Dar, the regional capital. The wereda lies within the geographical grid 

coordinates of 11022’N Latitude and 37041’E Longitude (SEARA, 2002). According 

to the current administrative division, the wereda encompasses 15 Peasant 

Associations (PAs) and one urban kebele. This study selected six rural PAs out of 

the total PAs (appendix 2).  The wereda is bordered by Lay gayint wereda in the 

North, South Wollo & Simada in the South, North Wollo in the East and again 

Simada wereda in the West (Pitcture/Map1).    
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Pictures/Map 1: Map of the study site, Amhara Region (top), South Gondar Zone and the 
study Wereda, Tach Gayint (below) 
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3.1.2. Topography and Climate  

Data obtained from Tach Gayint wereda Office of Agriculture and Rural 

Development indicates that the total area of the wereda is about 994.83 sq.km, 

out of which approximately 23% is characterized by plains, 22% mountainous and 

the remaining 55% is characterized as rugged and gorges (figure 2).  
Figure 2: Topographic Classification of Tach Gayint Wereda 

22%

23%

55%

Plains
Mountainous
Gorges and Rugged

 
Source: (SEARA, 2000) 

From this one can deduce, how topography of the wereda has obliged the farmers 

to cultivate against the normal land use practices. Agro-climatically the wereda 

include three of the traditional climatic zones, viz., Dega, accounting 20%, Weyna 

Dega (30%) and Kolla (20%). Similarly, out of the total 15 PAs, 3PAs fall in the 

Dega zone, 6PAs in the Weyna Dega zone while the remaining 6PAs fall in the 

Kolla climatic zone (Wereda OoARD, 2006).  

 

In terms of Altitude, the wereda ranges from 750m to 2800m above seal level with 

the highest and lowest temperature of 270C and 130C respectively. According to 

the information obtained from the OoARD, rainfall ranges in mean annual amount 

between 900mm to 1000mm. There is one long summer season that lasts from 

mid June and extends up to mid September, and which is the main season for 

crop production. The other season is one short (“Belg Rain”) season that lasts 

from March to April. Big rivers available in the wereda are bounded by gorges and 

are not suitable for irrigation purposes. 
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3.1.3. Population and Socio-Economic Futures 

According to the 1994 (CSA) data, the total population of the wereda was 99,827, 

of which 49,991(50%) constitute male and the remaining 49,836(50%) female. 

Based on the projected estimation from the wereda OoARD, the total population 

has grown to 104,298, of which 52,230(male) and 52,068(female) in 2005. 

According to this figure, land to man ratio stands at 105 persons per sq.km, which 

is almost twice the national average of 56 persons per sq.km. Around 98% of the 

total population belongs to the Orthodox Christians and the remaining 2% belongs 

to Muslims. The major language spoken in the wereda is Amharic. 

  

The people in Tach Gayint Wereda are predominantly dependent on traditional 

subsistence agriculture with crop and livestock husbandry. Agriculture is the 

means of earning livelihood and income for the majority of people in the wereda.  

Livestock feed is the major problem that constrained productivity of the sector. 

According to the oxen data, synthesized from the wereda office of agriculture, 

26% of the households have no oxen, 26% have one ox, 18% have two oxen, 3% 

have three oxen and 0.6% has four oxen (OoARD, 2006).  

3.1.4. Vegetation, Crop and Land Use 

The major land use patterns of the study wereda comprise, cultivable land (18 %), 

grazing land (8.1%), forest/bush land (3.1%), infrastructure and settlement (5.2%), 

unproductive land (59.9%) (Table 4). Cereals, pulses, oil crops and root crops 

mainly potato are the main crops grown in the wereda.   

 

Land degradation due to sever soil erosion is a predominant feature of the 

wereda. Except the traditional practices of ‘oxen grass,’ demarcated for 

communal grazing of oxen in  some localities, the majority of farmers in the 

wereda graze their animals either on degraded communal hillsides or on 

farmlands particularly during the long-dry season. Animals are allowed to graze 

crop residues and left over on the farmland. A free grazing type of livestock 

management is practiced in the wereda. 
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Table 4: Tach Gayint Wereda Land Use Classification 

Land use type Hectares % 
Cultivable land(annual Crops) 17947.52 18.04
Perennial crops 353.04 0.35
Grazing Land 8107.11 8.15
Forest land 1617 1.63
Bush and Shrubs 1509.91 1.52
Water body 5190 5.22
Uncultivable land 59612.88 59.92
Infrastructure & settlement 5146 5.17
Total 99483.46 100.0

Source: (OoARD, 2006) 

3.2. Methods and Processes of Data Collection  
The research involves three major components for gathering the necessary 

information. The first component represents survey of relevant literatures. The 

second and major component of the research methodology involved conventional 

household survey, focus group discussion and key informants interview. The third 

component was soil sample collection to see the biophysical contribution of food 

aid launched land management practices in the wereda. 

3.2.1. Review of Relevant Literatures 

As part of the research methodology, available literatures on land degradation, 

evolution of food aid and its debates, food aid assisted land management, factors 

for sustainable land management and evaluation results of past labor-intensive 

works employing food were reviewed to provide a useful bench mark for this 

research.  

3.2.2. Qualitative and Quantitative Method of Data Collection 

a) Household Survey 

The conventional household survey was the fundamental data collection method 

used to collect those information that are more of quantitative. 

The Sampling framework: Due to the homogeneity of the households in the 
study wereda, 130 households in the wereda interviewed for this study. FHI/E 

past food aid projects targeted 10 PAs out of the total 15 rural PAs in the wereda. 
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A multi-stage stratified random sampling and purposive sampling was employed 

in the selection of households for interview. First, out of the 10 PAs, 6PAs (2 from 

each of the three traditional Agro-Ecologic Zone-Dega, Weyna Dega and Kolla) 

were selected through purposive sampling technique. Intensity of FHI/E’s food aid 

activities and their representatives for their respective climatic zones were used 

as bases for selection. Accordingly, the selected PAs include Enjit (02), 

Kutmender (03), Beteyohnnes (04), Anseta (05), Jajie (08), and Agat (13). After 

identifying 6PAs, the predetermined objective of interviewing 130 households was 

divided among each PAs based on the weight of the total households in each PA 

(Appendix 2). And finally, the actual households were selected based on 

systematic random sampling from the household lists available at the hands of 

Peasant Association and Development Agents. 

 

Field Survey: Before the actual field work the questionnaire was translated into 

local language (Amharic) and pre-tested. Preliminary reconnaissance survey to 

the study area was also conducted by the researcher together with his advisor, 

with the objective of refining research methodology. The actual field survey was 

conducted from April10-26, 2006 by trained enumerators.  
  
b) Focus Group Discussion 
Focus group discussion was used as one of the PRA techniques for qualitative 

data collection. The information generated through this technique can help 

triangulate the findings of the research with the formal surveys and key informant 

interview. 

 

The researcher supported by one field assistance facilitated the actual discussion. 

A pre-prepared checklist (Appendix 6) was used for facilitating the discussion. 

Filed notes taken from this discussion will be reviewed after each discussion to 

verify its quality and consistency. 
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c) Key Informant Interview 

As one of the participatory methodologies, individuals who have expert knowledge 

in the areas of food aid and its role in sustainable land rehabilitation were 

selected and interviewed based the pre-prepared checklist. Under this technique 

FHI/E staff, wereda OoARD staff and community elders were interviewed. Refer 

Appendix 4 for the complete list of individuals who participated in the key 

informant interview. 

3.2. 3. Observations/Measurements 

The third component of the research methodology was soil sample collection from 

the selected sites to see the biophysical contribution of food aid launched land 

management practices in the wereda.  

 
a) Site Lay Out & Soil Sample Collection 

For gathering information related to technical sustainability and improvement of 

reclaimed land in the study area, soil parameters that were assumed to measure 

the physical and chemical characteristics of different land uses types were 

collected from the selected three PAs. To make the study more representative of 

the whole wereda, purposive random sampling was employed to include one PA 

from the three major agro-climatic zones in the wereda.  

 

In each of the PA, one communal land rehabilitated through biophysical 

conservation measures were randomly selected from all the reclaimed communal 

lands through food aid resources by FHI/E in the past. The sites selected for this 

study include ‘Behaybado’ plantation site in PA 13, which was terraced and 

planted with mixed plantation of Eucalyptus saligna and Eucalyptus globules 

in 1997. The other site which was terraced and planted with Tagasaste 

(Chamaecytisus  Palmensis ) was found in PA 04 and is called ‘Setmisesso’ 

plantation site, which was planted in 1999. The third site is ‘Kega’ plantation site 

in PA 08 that was terraced and planted with Acacia saligana, in 1998.  
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Here the objective was to see the changes brought on physical and chemical 

property of soils under communal land reclaimed by food aid resources in 

comparison with the adjoining non-treated degraded communal gazing land. More 

over, the study also empirically analyzed the effect of rehabilitating upslope 

hillsides on the down slope farmlands by comparing the selected physical and 

chemical soil attributes with the corresponding soil attribute under farmland below 

the untreated/non-reclaimed upslope hillsides. 

 

Composite sampling was used in soil sample collection. Accordingly, four 

composite samples from each sampling site (from treated communal land and its 

down slope farmland; and untreated communal land and its down slope farmland) 

was taken and analyzed for the selected physical and chemical soil attributes 

such as soil pH, organic matter content, Cation Exchange Capacity and essential 

nutrients (mainly total nitrogen and available phosphorus) and bulk density. For 

comparison purpose composite sample was also taken from the near by natural 

forests in PA (03).  A stratified random sampling technique was used in making 

the composite samples representative of the whole plot by dividing each sampling 

plot into the top, middle and bottom slope classes. Auger sampler was used for 

taking individual samples to a depth of 30cm. Undisturbed soil sample was also 

taken by core sampler for analysis of bulk density, one of the physical soil 

properties (Appendix 1). 

 
3.3. Data Analysis 
a) Quantitative & Qualitative Data  

Descriptive statistical analysis using SPSS Statistical Package was used to 

analyze data collected by household survey. The other informal data gathered 

through focus group discussion and key informant interviews were presented 

manually according to theme. 
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b) Soil Analysis  

The soil samples were analyzed at Bair Dar Soil Laboratory. Cation Exchange 

Capacity (CEC) of the soil sample was determined in the laboratory by using 

ammonium acetate (NH4OAC) Method (Tan, 1996). While the total organic matter 

were estimated from the organic carbon, by using the Walkley and Black methods 

and also called titrimetirc determination method (Baruah, 1998). Soil pH was 

determined by indicator or colorimetric method 1:2.5, soil-water ratio. The total 

nitrogen was determined through titration method, while the Olsen method was 

used for the determination of the available phosphorous (Appendix 1).  

The bulk density of undisturbed soil was determined by the tube core method 

which involves determining the mass of solids and the water content of the core, 

by weighing the wet core, drying it to a constant weight, in an oven at 115o C, and 

reweighing after cooling (Baruah, 1998). Bulk density was, then, calculated from 

the measurement of the bulk volume, using the core length and the diameter of 

the cutting edge of the sampler (Appendix 1). 

The data from soil analysis were subjected to one-way analysis of variance 

(ANOVA). Least Significance Difference (LSD) was used for mean separation for 

those properties that were found significantly different. The level of significance 

used was 0.05. The outcome of this result could be used for deducing the 

contribution of past food aid projects in sustainable management of land. 
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CHAPTER FOUR 

RESULTS AND DISCUSSIONS 
 
4.1. Results and Discussions 

4.1.1 Household Characteristics 

In the formal household survey, the composition of the sex of the respondents 

was 91.5% male and 8.5% female (Table 5). Where as in focus group discussion, 

the average proportion of female was 30%. Family size of the respondents in the 

formal survey ranges from one to nine, with an average household size of 5.24.  

 
Table 5: Sex of the Respondents 

Sex  # of people % 
Male 119 91.5
Female 11 8.5
Total 130 100.0

 

In terms of marital status, more than 90% of the sampled respondents were 

married and has lived in the wereda since birth (Table 6). Educational status of 

the sampled households shows that 25.0% of the households were illiterate and 

39.8% can read and write, and the remaining 35.2% was above grade one (Table 
6). The farm size in all the sample households ranges from zero (landless) to as 

high as 2 hectares, while the average landholding was 0.82hectare(Table 6a).  

 
Table 6: Marital and Educational Status of the Sampled Households 

Marital Status Educational Status 
 Married Separated Widowed Non-

literate 
Read and 

Write 
Grade 1-4 Above 

grade 4 
# of 
cases 

119 1 3 32 51 17 28

% 96.8 0.8 2.4 25.0 39.8 13.3 21.9
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Table6a: Land Holding Size for Sampled Households 
Land Size(Ha) Frequency Percent 

.00 1 .8

.13 1 .8

.25 9 6.9

.38 1 .8

.50 20 15.4

.75 36 27.7
1.00 51 39.2
1.25 5 3.8
1.50 5 3.8
2.00 1 .8
Total 130 100.0

4.1.2. Sustainable Land Management Practices  

Impacts and benefits accrued due to FHI/E past natural resource management 

activities as generated from household survey, focus group and key informants 

are summarized under the following sub-sections. The benefits were broadly 

categorized in to two namely ecological/biophysical and economic. 

4.1.2.1. Ecological Benefits 

1) Attenuation of Soil Erosion and Restoration of Soil Fertility 
Some contacted farmers who owned farm lands under the rehabilitated communal 

lands reported that reclamation of communal lands have greatly contributed in the 

arresting soil erosion and flooding that were a great challenge for their farmland 

and residences. Before the rehabilitation of the communal lands, their down slope 

farm lands and even in some localities their residence were under the threat of 

sever soil erosion and flooding. Even in some bad years, the flood caused 

complete damage to farmlands to the extent that it washed away the soil together 

with the planted crops.  

 

After reclamation, however, they are now safely cultivating their fields without the 

fear for soil erosion and flooding. They also claimed that reclamation of upslope 

communal lands helped in increasing crop yield because the washing away of soil 

along with the planted crops have now halted. From the sampled households, 

95.4% (N=130) of the respondents believed that reclamation of upslope 
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communal lands have prevented soil erosion on down slope farmlands, and 

43.5% (N=129) of them reported it   contributed to increasing crop yield.  

 

2) Improvement in Soil Chemical and Physical properties 
For a land management technology to be adopted and sustainable, it must be 

appropriate and contribute to the restoration of soil fertility. With the view to 

assess the biophysical contribution of the past communal land rehabilitation 

efforts, the mean values of the soil attributes that are believed to measure the 

fertility status of soil under the reclaimed land was compared with the 

corresponding soil attributes under the adjoining non-reclaimed communal land 

and nearby natural forest (picture 2). The three sampled rehabilitated communal 

lands were physically terraced and biologically planted with three different types 

of forest and fodder species, viz., Eucalyptus spp., Acacia saligna and 

Chamaecytusis palmensis. 
 
Pictures/Map 2: Reclaimed (left) and non-reclaimed (right) communal land 
by food aid payment 
 
 
 

 
 

 Likewise, comparison was also made on 

the mean values of soil attributes of down 

slope farm lands located below 

rehabilitated and non-rehabilitated 

upslope communal lands. This was 

included with the primary objective of 

assessing the contribution of reclaiming upslope communal lands on the down 

slope farmlands. Accordingly, the findings obtained from the laboratory analysis 

and statistical computation of the selected soil physical and chemical parameters 

are described below. 
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                          Figure 3: Farmland (bottom) below reclaimed communal land  

 
 
a) Organic Carbon (%)  
One of the soil attributes selected for evaluating the fertility level of soils under 

different land use was organic matter content. As in most studies, organic matter 

of the sampled soils was estimated from the percent of organic carbon (Baruah, 

1998). Under communal lands, statistical analysis of the soil samples indicated 

that there was a significant difference in mean organic carbon (%) under 

reclaimed, non-treated and natural forests. The mean values of organic carbon for 

the three land use types stands at 3.77, 1.23 and 6.4 percent for rehabilitated 

land, non-rehabilitated and natural forests respectively (figure 4). In terms of 

individual contributions, sample site planted with nitrogen fixing tagasaste 

contributed the highest percentage of 5.8 percent organic carbon, which is almost 

close to the soil organic carbon content under the near by natural forest of 6.4 

percent.  Similarly, percentage of organic carbon under eucalyptus saligna and 

acacia saligna plantation was found to be 2.8 and 2.7 respectively. 

 

  

 
 
 
 
 
 
 
 
 

Farm land 
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Figure 4: Mean plot graph of %OC for the different land use types (1, reclaimed, 2 
non-reclaimed, 3, natural forest) 
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The Least Significance Difference (LSD) statistical method was used in 

conducting pair wise test to verify the significant change in organic carbon 

percentage between pairs of land use types (Table 7). As it can be seen from the 

table, the lower limit of the 95% confidence interval between rehabilitated land 

and non-treated land, forest land and both rehabilitated and non-treated sites was 

greater than zero.  Hence, one can concluded that the percentage of organic 

carbon under the rehabilitated communal land was significantly greater than non-

reclaimed communal land. Similarly, it was significantly greater under natural 

forest compared to both rehabilitated and non-rehabilitated lands.  

Table 7: Mean difference of percentage of organic carbon between pairs of land 
uses 

 
Type of 

treatments(I) 

Type of 
treatments(J) 

Mean 
Differenc

e 
(I-J) 

Std. 
Error 

Sig. 95% 
Confidence 

Interval 

     Lower 
Bound 

Upper 
Bound 

1.  Reclaimed land 
 

2.Non-reclaimed 
land 
3. Natural forest 

2.5333*
-2.6333*

.83754

.83754
.023 
.020 

 

0.4839
-4.6827

4.5827
-.5839

2. Non-reclaimed  
land 
 

1. Reclaimed land 
3. Natural forest 

-2.5333*
-5.1667*

.83754

.83754
.023 
.001 

 

-4.5827
-7.2161

-.4839
-3.1173

3. Natural forest 
 

1. Reclaimed land 
2.Non-reclaimed 
land 

2.6333*
5.1667*

.83754

.83754
.020 
.001 

 

.5839
3.1173

4.6827
7.2161

*. The mean difference is significant at the .05 level 
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The soil organic matter is obtained by multiplying the organic carbon content by a 

factor of 1.724 (Tan, 1996). Accordingly, the average percentage of soil organic 

matter based on this computation was found to be 6.4, 2.1 and 11.03 under 

reclaimed, non-reclaimed and natural forest respectively. Based on this 

classification, the soil under the natural forest and reclaimed communal land was 

regarded as very high while that of the non-reclaimed land was medium (Tan, 

1996). This shows that communal lands reclaimed through food aid in the past by 

an integrated approach of both physical and biological conservation measures 

contributed to the improvement of the fertility of communal lands.  

 

In terms of plantations, nitrogen fixing leguminous plantation of Chamaecytisus 

palmensis has greatly contributed to the improvement of soil fertility followed by 

eucalyptus saligna and acacia saligna in that order. In compliance with this 

finding, most studies revealed that all nitrogen fixing plantations helped in 

restoring soil fertility, while that of eucalyptus depends on the type of previous 

land use (FAO, 1985; Mulugeta, 2004).  

Regarding the down slope farmlands, similarly, the percentage of organic carbon 

differed significantly among down slope farmlands under reclaimed and non-

reclaimed sites in comparison with each other and nearby natural forest.  
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Figure 5: The average organic carbon percentage of the different land use types 

 
 
LSD analysis indicated that mean difference of organic carbon percent between 

the two farmlands was statistically very significant (P=0.000) at 0.05 level. The 

same holds true for the relationship between the farmlands and the natural forest. 

The 95% lower limit was greater than zero for mean difference between natural 

forest and both farmlands. Likewise, the limit was greater than zero between 

farmlands below non-reclaimed and reclaimed lands. Hence, from this one can 

deduce that the average organic carbon percentage on farmlands under non-

reclaimed land was significantly greater than the corresponding soil attribute of 

farmland below the reclaimed land. This was attributed to the fact that soil erosion 

and sedimentation of fertile top soil was reduced by the obstruction caused by the 

reclaimed and reforested communal land, while there was a washing away and 

sedimentation of top soil from the up slope lands to the down slope farmland 

below non-reclaimed communal lands.  Similarly, the percentage of organic 

carbon under the nearby natural forest was significantly greater than both 

farmlands. 
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Table 8: Mean difference of percentage of organic carbon between pairs of land 
uses (farm lands) 

 
Type of treatments(I) 

Type of 
treatments(J) 

Mean 
Differenc

e 
(I-J) 

Std. 
Error 

Sig. 95% 
Confidence 

Interval 

     Lower 
Bound 

Upper 
Bound 

3. Natural forest 
 

4.  
5.  
 

 5.2667*
4.4333*

.32203

.32203
.000 
.000 

 

4.4787 
3.6454 

6.0546 
5.2213 

4. Farmland below RCL 
 

3.  
5.  
 

-5.2667*
-.8333*

.32203

.32203
.000 
.041 

-6.0546 
-1.6213 

-4.4787 
-.0454 

5. Farmland below 
NRCL 
 

3.  
4.  
 

-4.4333* 
.8333*

.32203

.32203
.000 
.041 

-5.2213 
.0454 

-3.6454 
1.6213 

*. The mean difference is significant at the .05 level 
 Where: NRCL=non-reclaimed Communal Land, RCL= Reclaimed Communal 

Land 

 
b) Cation Exchange Capacity 
There was no significant difference observed in average cation exchange capacity 

(cmol) (+) kg-1 among all land use types (P=.737 for farmlands & P=.677 

communal lands) at 0.05 level. This was most probably due to the uniformity of pH 

among all the land use types that was slightly acidic condition.  However, the 

individual average value ranged from 49.06ppm to 54.06ppm. The mean value of 

the soil under the reclaimed land was slightly greater than the soil under the non-

reclaimed land (Figure 6). Similarly, the average value of CEC under the 

farmland below non-reclaimed land was greater than the corresponding attribute 

under the farmland below the reclaimed land. Most studies revealed that there is 

a direct relationship between organic matter and CEC.  Even though the mean 

values were not significant, the overall mean value of CEC under the reclaimed 

and non-reclaimed land and their associated farmlands was in comply with the 

percent of organic carbon level. 
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Figure 6: The average CEC (cmol) (+) kg of different land use types 
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c) Soil pH   
The other chemical parameter selected for assessing the improvements made as 

a result of natural resource management interventions was soil pH, which 

determines many of the soil reactions. Statistical analysis of laboratory results 

revealed that the mean soil pH among the sample plots ranges from 6.08 under 

farmland below non-reclaimed land to 6.6 under the nearby natural forest. Based 

on the classification of soil reaction by (Tan, 1996), all the sample plots were 

categorized under the slightly acidic reaction, which is a conducive range where 

by nearly all plant nutrients are available in optimum amounts for plant growth.  

 
d) Soil Macronutrients (Total Nitrogen and Available Phosphorous)   
The other parameters selected under this study to assess the chemical property 

of the sample plots was macro-nutrients, mainly Nitrogen and Phosphorus that 

are found in limiting quantities but required by plants for normal growth.  
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Total Nitrogen 
Findings of this study revealed that the mean values of total nitrogen could not 

vary significantly among the sampled communal lands of reclaimed, non-

reclaimed and natural forest. However, the average value of these sample plots 

ranges from 0.076% under the non-reclaimed communal land to 0.19% for both 

reclaimed and natural forests. This indicates that the soil attributes under the 

reclaimed land was much better than the adjoining non-reclaimed communal 

lands. This indirectly suggested that the biophysical conservation measures on 

communal lands have contributed to the sustainable management of land through 

replenishing soil nutrients.  

 

The content of total nitrogen in soils is usually very small. According to most 

literatures it ranges from 0.05% to 0.4% in the Ap horizon of most soils. Hence, 

the finding in Tach gayint wereda was in agreement with this range. According to 

the classification by (Baruach, 1999), the sample pots in the study wereda was 

categorized as high in total nitrogen content. In terms of individual contributions, 

soils under tagasaste has contributed the greatest quantities of total nitrogen 

(0.29%) followed by soil under eucalyptus (0.21%), which was even greater than 

the corresponding soil attribute under the natural forest (0.19%). Acacia saligna 

contributed 0.07%, which was the lowest quantity of all the sites (Figure 7). 

Similar studies also identified leguminous nitrogen fixing plantations contributed to 

the restoration of fertility of degraded lands, in particular in the replenishment of 

nitrogen (Mulugeta, 2004). 
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Figure 7: Summaries of the mean values of total nitrogen under different land 
uses. 
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1= Reclaimed communal land, 2= Non-reclaimed communal land, 3=natural 

forest, 4=Farm land below reclaimed, 5=Farm land below non-reclaimed land  

 

On the other hand, the mean value of total nitrogen was significantly differed 

among farmlands below reclaimed and non-reclaimed farmlands in comparison 

with the near by natural forest at 0.05 significance level (Table 10). Based on 

LSD, the mean difference in percentage of total nitrogen was very much 

significant between natural forest and farmlands below reclaimed and non-

reclaimed communal lands. The LSD table for total nitrogen indicated that the 

95% confidence interval for the mean total nitrogen between these two land uses 

does not include zero in it. This highlights the average total nitrogen (%) under the 

natural forest was significantly greater than the corresponding soil attributes under 

the farmlands below the reclaimed and non-reclaimed communal lands.  

 

On the other hand, even though there was no significant mean difference existed 

between the two farmlands, the mean values of the soil under the farmland below 

non-reclaimed land was relatively greater than farmland under the reclaimed land. 

As with other parameters, this was probably attributed to the nutrient 

sedimentation from the unprotected upslope lands.  
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 Table 9: Mean difference of percentage of total Nitrogen between pairs of  land 
uses 

 
Type of treatments(I) 

Type of 
treatments(J) 

Mean 
Differenc

e 
(I-J) 

Std. 
Error 

Sig. 95% 
Confidence 

Interval 

     Lower 
Boun
d 

Upper 
Boun
d 

3. Natural forest 
 

4.  
5.  
 

.1033*

.0900*
.03311
.03311

.021 

.035 
.0223 
.0090 

 

.1844

.1710

4. Farmland below RCL 
 

3.  
5.  
 

-.1033*
-.0133

.03311

.03311
.021 
.701 

-.1844 
-.0944 

 

-.0223
.0677

5. Farmland below 
NRCL 
 

3.  
4.  
 

-.0900*
.0133

.03311

.03311
.035 
.701 

-.1710 
-.0677 

 

-.0090
.0944

*. The mean difference is significant at the .05 level 
 Where: NRCL=non-reclaimed Communal Land, RCL= Reclaimed Communal Land 

 
Available Phosphorous 
Like nitrogen, phosphorus is also an essential plant nutrient and is taken up by 

plants in the form of inorganic ions. It was one of the soil attributes selected to 

evaluate the changes brought as a result of the past land management efforts of 

FHI/E. Available phosphorus was significantly differed among different land uses. 

LSD was applied to identify this significant difference between pairs of treatments. 

Accordingly, it was found that the mean difference in available phosphorous 

(ppm) was significant between natural forest and non-reclaimed communal land.  

Besides, the mean value of the available phosphorus under natural forest was 

significantly greater than the corresponding soil attributes under the non-

reclaimed communal land.  

On the other hand, the value of the mean available phosphorus (ppm) under the 

natural forest was not significantly greater and different from the corresponding 

soil attributes under reclaimed communal land. Hence rehabilitation of communal 

lands through integrated approach of physical and biological conservation 

measures contributed to the improvement the phosphorus content of the soil. 
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Table 10: Mean difference of percentage between pairs of land uses 
 

Type of 
treatments(I) 

Type of 
treatments(J) 

Mean 
Differenc

e 
(I-J) 

Std. 
Error 

Sig. 95% 
Confidence 

Interval 

     Lower 
Bound 

Upper 
Bound 

1.  Reclaimed land 
 

2.Non-reclaimed 
land 
3. Natural forest 

7.3333
-10.3667

5.1366
5.1366

.203 

.090 
-5.2356
-22.935

19.902
2.202

2. Non-reclaimed 
land 
 

1. Reclaimed land 
3. Natural forest 

-7.3333
-17.7000*

5.1366
5.1366

.203 

.014 
-19.902
-30.268

5.235
-5.1311

3. Natural forest 
 

1. Reclaimed land 
2.Non-reclaimed 
land 

10.3667
17.7000*

5.1366
5.1366

.090 

.014 
-2.2023
5.1311

22.935
30.268

*. The mean difference is significant at the .05 level 
 

Similarly, there was a significant mean difference of available phosphorous 

among farmlands and the nearby natural forest (p=0.001) at 0.05 level (Table 11 

and 12). Further analysis of the data through the LSD showed that the mean 

difference of available phosphorous under the natural forest was significant 

compared to both farmlands below reclaimed and non-reclaimed communal 

lands. However, there was no significant mean difference between the two 

farmlands. The mean value of the individual plots, however, showed a slight 

improvement of farmland soil under the non-reclaimed communal land (3%), 

which was attributed to the probable deposition of nutrients from the unprotected 

upslope lands. 

 
Table 11: ANOVA for Available Phosphorous (ppm) 

 Sum 
of Squares 

df Mean 
Square 

F Sig. 

Between groups 634.220 2 317.110 23.891 .001 

Within groups 79.640 6 13.273   

Total 713.860 8    
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Table 12: Mean difference of available phosphorous (ppm) between pairs of 
different land uses 

 
Type of treatments(I) 

Type of 
treatments(J) 

Mean 
Differenc

e 
(I-J) 

Std. 
Error 

Sig. 95% 
Confidence 

Interval 

     Lower 
Bound 

Upper 
Bound 

3. Natural forest 
 

4.  
5.  
 

18.1000*
17.5000*

2.9747
2.9747

.001 

.001 
10.821
10.222

25.378
24.778

4. Farmland below 
RCL 
 

3.  
5.  
 

-18.1000*
-.6000

2.9747
2.9747

.001 

.847 
-25.378

-7.878
-10.821
6.6788

5. Farmland below 
NRCL 
 

3.  
4.  
 

-17.5000*
.6000

2.9747
2.9747

.001 

.847 
-24.778
-6.6788

-10.221
7.8788

*. The mean difference is significant at the .05 level 
 Where: NRCL=non-reclaimed Communal Land, RCL= Reclaimed Communal 

Land 

 

e) Soil Bulk Density 
Soil bulk density was one of the major parameters used in this study to assess the 

quality and status of soil in terms of physical property. 

 
Table 13: ANOVA for Bulk density (gmcm-3) 

 Sum 
of 

Squares 

df Mean 
Square 

F Sig. 

Between groups .014 3 .047 13.816 .002 
Within groups .027 8 .003   
Total .167 11    

 

Bulk density (g cm-3) of the sampled soils differed significantly among reclaimed 

land, non-reclaimed land, farmland below reclaimed and non-reclaimed land 

(ANOVA: F (3, 8)=13.81,P<0.002)(Table 13 and 14). This indicates at least the 

bulk density of one land use type differed significantly. Accordingly, LSD was 

used to distinguish pair of land uses that significantly varied in bulk density. The 

mean difference between all pairs of land uses except the mean bulk density 

between the non-reclaimed degraded communal land and its associated down 
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slope farmland differed significantly. The mean bulk density (gmcm-3) of both 

farmlands was significantly greater than the corresponding soil attribute under 

both reclaimed and non reclaimed communal grazing lands. This was most likely 

due to soil crusting/sealing because of lack of vegetation cover on the farmlands 

and compaction by livestock. Due to shortage of grazing lands in the study 

wereda, livestock during the long dry season particularly after the main harvest 

graze on crop left on farmlands. This was also attributed as one of the major 

physical degradation of soil on farmlands. Similarly, the mean bulk density of both 

farmlands differed significantly.  

 
Table 14: Mean difference of bulk density (gmcm-3) between pairs of land use 
types 

 Mean 
Difference

(I-J) 

Std. Error Sig. 95% Confidence 
Interval 

 
(I) Treatment (J) 

Treatments
Lower 
Bound 

Upper 
Bound

1. Reclaimed land 
Communal Land 

2 -.1267* .04743 .028 -.2361 -.0173

  4 -.3033* .04743 .000 -.4127 -.1939
  5 -.1267* .04743 .028 -.2361 -.0173
2. Non-reclaimed 
communal Land 

1 .1267* .04743 .028 .0173 .2361

  4 -.1767* .04743 .006 -.2861 -.0673
  5 .0000* .04743 1.000 -.1094 .1094
4. Farmland below 
reclaimed land 

1 .3033* .04743 .000 .1939 .4127

  2 .1767* .04743 .006 .0673 .2861
  5 .1767* .04743 .006 .0673 .2861
5. Farmland below 
non-reclaimed land

1 .1267* .04743 .028 .0173 .2361

 2 .0000* .04743 1.000 -.1094 .1094
 4 -.1767* .04743 .006 -.2861 -.0673

* The mean difference is significant at the .05 level. 
 

Comparison made between the two types of communal lands indicated that the 

bulk density (gmcm-3) of non-reclaimed communal degraded grazing land was 

significantly differed from that of the reclaimed communal land. Besides, the mean 

bulk density (gmcm-3) was significantly greater under the former land use than the 
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later. This again was most probably attributed to the trampling effect of livestock 

overgrazing in the non-reclaimed land, which was free to livestock access. 

 

In general, the bulk density in the study wereda ranges from 0.81 to 1.05 on 

communal lands and from 0.95 to 1.14 gmcm-3 on cultivable lands. According to 

(Danahue, 1990), average soil bulk density of cultivable loam is approximately 

1.1-1.4 gm/cm3 (Danahue, 1990).  

 
f) Soil Degradation Index (DI) 
A more descriptive approach to demonstrate whether overall soil attributes have 

changed due to shifts in land management may be to compute soil deterioration 

index (DI) (Mulugeta, 2004). To compute DI, the difference between mean values 

of individual soil properties under reclaimed and non-reclaimed communal lands 

and their corresponding down slope farmlands and the values of the same soil 

properties under natural forest were computed and expressed as a percentage of 

the value under the natural forest. These percent changes were then summed 

across all soil properties to compute the soil DI. This cumulative DI was used as 

an index of soil degradation or improvement. The degradation indices (%) for the 

selected soil properties under different land use types of this study are 

summarized in the following table 15. 

 
Table 15: Deterioration Index (DI) (%) for some soil properties under the different 
land uses. 

 Degradation Index (%) 
Soil parameters Reclaimed 

Land 
Non-

reclaimed 
land 

Farmland 
Below 

reclaimed 

Farmland 
Below 

reclaimed 
Organic carbon (%) -41.25 -80.78 -82.34 -69.37
Cation exchange 
capacity(cmol)(+)kg- 

+3.60 +0.88 +5.58 -4.18

Total Nitrogen (%) 0 -59.47 -54.73 -47.37
Available 
Phosphorous(ppm) 

-36.90 -62.98 -64.41 -62.27

  
Overall DI -74.55 -202.35 -195.90 -183.19
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Except for a few soil properties most of the soil properties contributed with 

negative values to the DI (Table 15). As per the purpose of this study, the overall 

DI under the non-reclaimed communal land was negatively the strongest with 

(DI=-203.35%) compared to the soil under the reclaimed land (DI=-74.55%). Even 

the DI of non-reclaimed communal degraded grazing land was negatively greater 

than that of cultivable lands. This indicates the continues degradation of 

communal grazing lands due to the absence of vegetation cover to overcome 

effects of livestock trampling and soil erosion. Besides, the contribution of each 

individual soil properties towards the overall DI was weak compared to the same 

soil properties under the non-reclaimed communal land.  Even though the overall 

DI under different land uses were negative signaling the severity of soil 

degradation in the study area, the significant variation of DI between the 

reclaimed and non-reclaimed land, indicated that past land management efforts 

employing food aid has greatly contributed to the improvement soil properties. If 

this is so, one can concluded that the past conservation efforts have biophysically 

positively contributed to the sustainable management of land in the study wereda.  

 

Similarly, comparison of the two farmlands indicated that the overall DI in 

farmland below non-reclaimed land shows slight improvement compared to the 

farmland below the reclaimed land. As it was repeatedly mentioned, this was 

attributed to the washing away of fertile soil from unprotected upslope lands and 

sedimentation on down slope farmlands. 

 
3) Soil and Water Conservation on Farmlands 
Soil and water conservation structures on farmlands mainly cut-off drains, check 

dams, water ways and terraces played a vital role in controlling soil erosion and 

land degradation (Picture 3). During the time of this research, out of the average 

land holding size of 0.92 hectares for the sampled households, an average of 

0.54 hectares per household of land was found to be constructed with soil 

conservation structures, which was 59% of the total holding.  Out of this, on 

average, 0.24 hectares (44%), 0.14 hectares (30%), 0.16 hectares (30%) was 
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constructed though food aid, free community mobilization and private farm owners 

respectively (Table 16).  

 
Table 16: Minimum, Maximum and average land holding of the sampled 
households currently covered with soil conservation measures (in hectares) 
 

 Strategies for constructing 
conservation measures 

N Minimum Maximum Mean 

1 Food payment 130 .00 1.75 .24
2 Free community participation 129 .00 1.00 .14
3 Private farm holder 130 .00 1.00 .16
4 Total covered 130 .00 1.50 .54
5 Average land holding 130 .00 2.00 .92

 
Pictures/Map 3 :  Farm land terracing (top) and gully rehabilitation(bottom) 

 
Of the soil and water conservation activities carried out in the past, more than 

80% of the respondents prioritized check dam, cut off drain and reforestation as 

the most effective and greatly adopted activities in arresting soil erosion in the 

study wereda (Table 17). 
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Table 17: Preference Ranking of Soil and Water Conservation Activities by 
sampled households in terms of effectiveness of results and adoption. 
 Type of measures Frequency Percent
1st Check dam 47 35.9
2nd Cut of drain 41 31.3
3rd Reforestation 18 13.7
4th Hillside terrace 14 10.7
5th Stone bund 5 3.8
6th Soil bund 2 1.5
7th Fodder development 2 1.5
8th Stone faced terrace 1 0.8
 Total Cases 130 100

Regarding the benefits accrued from farmland conservation, there was no 

consistent answer among discussants. The majority of them without hesitation 

said, soil conservation structures on farmlands increased crop production. While 

others said soil conservation on farmlands could not increase but maintained crop 

production. The first group supported their argument and contended that in the 

absence of these conservation structure as it usually happened in high rainfall 

areas, the sever erosion could not only remove the soil but also washed the 

planted crops along with the soil. This automatically resulted in the reduction of 

production per unit area of farm land. The second group, however, argued that 

the physical structures simply prevent the available soil from being washed away 

and unless farmers use fertilizers and other improved seeds, production did not 

increase because of the conservation structures alone.  

 

Similar studies carried out in the past in compliance with this finding have also 

indicated that the soil and water conservation activities have played a vital role in 

curbing land degradation in Ethiopia. For instance, the large-scale investment of 

food aid in soil conservation and land rehabilitation by the Ethiopian government 

following the 1974/75 famine has resulted in many ecological benefits, such as 

restoring soil depth, water holding capacity, improved woodlot and pasture land 

(Alemneh,2003). 
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4.1.2.2. Economic and Social Benefits 

a) Reforestation and Fodder Development Program  
The study identified two types of benefits from the reforestation and fodder 

development interventions in the area. Regarding the communal forest plantations 

that are mainly composed of Eucalyptus species, the community has already 

started utilizing these forests in their respective PAs. These plantations were used 

in the construction of social service facilities like farmers training centers, primary 

schools, health centers and electrification purposes. Had there been no 

communal plantations in the respective PAs, the local community members were 

the one who contributed the forest products from their own plantations. Hence, 

the communal plantations enabled the community to use their own private 

plantations for domestic fuel wood and construction purposes.  

 

On the other hand, the economic benefits of fodder species planted on communal 

lands could not go beyond the supply of seed for nurseries in the wereda. This 

was substantiated through the finding obtained from the household survey that by 

the time of this survey, only 9.3% of the respondents were using from developed 

fodder sites, while the majority of them (70.5%) used crop residues as the major 

livestock feed. The remaining 9.3% and 8.6% used communal and private grazing 

land as the major sources respectively, while 2.3% did not have animals (Table 

18).  
 
Table 18: Major Sources of Livestock Feed of the Sampled Households 

Types/sources of feed Frequency Percent (%) 
1. Crop residue 91 70.5 
2. Developed fodder plots 12 9.3 
3. Communal grazing land 12 9.3 
4. Private grazing land 11 8.6 
5. No livestock 3 2.3 
Total 129 100 

 

According to terminal evaluation of FHI/E three year project by ITAB consult, it 

was estimated that tagasaste (Chamaecytisus palmensis), one of the major 

highland fodder in the study area, planted in ‘Beteyohanes’-04 (Setmisoso) village 
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was expected to give 0.6-0.7 tons of seeds per year that was very expensive in 

the country and by then the local market price was 30Birr/kg. Based on this 

calculation, the consultant estimated the village could earn 18,000 to 21,000Birr 

every year from the sale of the seed alone, if market channels were mediated by 

the wereda office of agriculture.  However, after the hand over of these fodder 

sites by FHI/E to the local forest task forces and village utilization committee, the 

study identified no radical promising change observed in this regard. Physical 

observation of the site by the researcher confirmed that apart from proper 

protection, there was no move observed in letting the community to use the 

fodder site for its intended purpose.  

 

The other strategy of fodder and forest development followed by FHI/E as 

mentioned above was homestead or private forest or fodder development 

approach. The study identified that this approach greatly benefited farmers and 

other social institutions in the reforesting their surroundings and eventually has 

helped in the alleviation of fuel wood and construction wood problem prevailing in 

the wereda. More over, the communities were also benefited from the backyard 

fodder plots 

 

One of the indicators set by FHI/E to measure the impacts of reforestation was, 

“number of mature eucalyptus per household.” The baseline in 1996 indicated 

that the average number of matured Eucalyptus per household was 7.6.  Annual 

result survey conducted in 2001 by the organization showed that this average has 

grown to 34 matured poles per household. However, household survey conducted 

by this research revealed that the average number of matured eucalyptus per 

household had raised to 59, which is a 776% increment compared to the baseline 

and 173% increment compared to the end of project result (Figure 8).  
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Figure 8: Number of mature eucalyptus pole per household in time series 

  
As a result of this, there was a major change in patterns of household energy 

consumption. Before the evolution of food aid, the three major sources of 

household energy were natural forest (54.6%), cow dung cake (27.7) and private 

wood lot (17.7%). As a result of the evolution of food aid and its use in the long-

term natural resources development in the study wereda, the household energy 

consumption pattern was changed, with private woodlot accounting 46.9% of the 

total share of household energy consumption during the time of this study, 

followed by natural forest (33.1%) (Table 19).  

 
Table 19: Major source of household energy before and after food aid program in 
the study wereda 

Major sources of 
HH Energy 

Before food aid After Food aid 

 # of Households % # of Households % 
Natural Forest 71 54.6 43 33.1
Cow dung cake 36 27.7 23 17.7
Private woodlot 23 17.7 61 46.9
Kerosene 0 0.0 3 2.3
Total 130 100.0 130 100

 
The findings in this study shows homestead or private plantations have greatly 

contributed to wood demands of wereda. This has contributed in reducing regular 

workload of women and children, which was collecting firewood from distant 

areas. Similar studies in the past also indicate that forestry projects, apart from its 
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short-term economic benefits of providing lumber, reforestation has  the 

advantage of helping to prevent soil erosion (ONCCP, 1986).  

 
 c) Gully Reclamation 
Gully formation and expansion is a common phenomenon in the study wereda. 

Gully reclamation through an integrated approach of both physical and biological 

conservation measures was outstandingly mentioned by the community 

discussants as the best interventions that addressed both the short-term and 

long-term benefit to farmers. Gully rehabilitation works have shown a remarkable 

achievement in terms of preventing prevailing threats on the adjoining farmlands 

and providing immediate benefits. Fodder species planted along and inside the 

gully sides apart from checking the growth and expansion of gullies, provided feed 

for livestock and branches for fuel wood. That is, this approach of gully treatment 

helped in increasing the potential of the gully by enabling farmers to plant both 

annual and perennial crops. 
 
Picture 4: Gabion check dam (left) and wooden check dam (right) for gully 
reclamation 

    
 

4.1.3. Food Aid Trend and Integration to the Long-Term Development 

4.1.3.1 Integration of Food Aid with Long-Term Development 

In the study wereda, during its inception, food aid was mainly distributed to 

disaster victims on free handout basis. Out of the sampled 130 households, 
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71.4% of the respondents had received food through free emergency distribution 

when they first participated in the food aid program, 21.4% though their 

involvement in labor intensive pubic works, and the remaining 0.08% did not 

remember the mechanism(Table 20). Most studies have also suggested that 

initially in the 1970s all types of food aid donors were destined for emergency 

purposes in Ethiopia (Alemayehu, 1986; WFP, 1994).   

 

Table 20: Number and proportion of the sampled households and mechanisms of 
food disbursement (at the first food aid involvement) 

Modalities # of respondents % 
Free hand out 97 71.40
Labor exchange for work 27 21.40
Both free and labor exchange 9 6.30
Those who does not remember 1 0.80

Total 126 100.00
 

However, distribution of food aid through integration with the long-term 

development of the area began during the Derge Regime in 1979. Since then the 

efforts of integrating relief with development has been intensified, though there 

was emergency free handout periodically along with the development endeavors.  

According to the discussants, the integration has been greatly intensified during 

the EPRDF government to the extent that food aid has been considered as one of 

the strategies for achieving food security in the study wereda. Based on the report 

from FHI/E field staff, more than 80% of the PSNP resources in 2006 was being 

delivered through development work while the remaining 20% could be delivered 

through direct transfer. As indicated by the report generated from Disaster 

Prevention and Preparedness Commission, during the period between January-

May,1996, 63% of the food aid resources was distributed through labor intensive 

works mainly EGS (FDRE,1996). The situation in the study area is not different, 

the efforts exerted in linking relief with development has been intensified the 

1990s. 
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4.1.3.2 Food Disbursement Mechanisms and their Effectiveness  

The study identified three food aid disbursement modalities or strategies used by 

FHI/E in the natural resource management in the study wereda. In terms of time 

frame, FFW has elapsed from 1994 to 2001, Multiple Year Employment 

Generation Schemes from 2003-2005 and Productive Safety Net Program (from 

2005 to 2007). Moreover, it was identified that EGS employed by FHI/E in land 

management and environmental rehabilitation programs in the study area were 

classified in to two types, viz., regular EGS and Triple Years EGS program.  

 

Based on the administered household questionnaire, 90% of the respondents 

have so far involved in FFW (N=123), 93.3% in EGS (N=122) and 94.7% of them 

in PSNP (N=123) as strategies for integrating food aid with the development 

activities. This shows the majority of people in the study area involved in food aid 

financed development activities.  Among these strategies, 68.75% of the 

households considered PSNP as the most preferred strategy for integrating food 

aid with the long term development and 25.80 % food for work and the remaining 

3.10% EGS. On the contrary, 65.3% of the respondents classified EGS as the 

least preferred strategy for disbursing food aid for the implementation of labor 

intensive schemes, while FFW and PSNP stands at 8.90 and 11.3 respectively 

(Table 21).  

 
Table 21: Farmers’ preference of strategies as the best and least in integrating 
food aid with long-term development 

 Best Least 
Strategies/Mechanisms # of 

respondents
 (%) # of 

respondents 
 (%) 

PSNP 88 68.75 14 11.30 
FFW 33 25.80 11 8.90 
EGS 4 3.10 81 65.30 
Don’t know 3 2.30 18 14.50 
Total 128 100.00 124 100.00 

 

A qualitative description of the basis for categorizing these strategies on their 

effectiveness is discussed under the following sub-headings; 
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a) Food for Work (FFW) 
Respondents who selected FFW as the best strategy for integrating food aid with 

the long-term development of the area highlighted various reasons. First, the 

planning, implementation and monitoring and evaluation of the program were very 

strong and bottom-up planning was used. Local community, government officials 

from wereda to the PA level had actively participated beginning from the site 

selection though implementation and monitoring and evaluation of this program. 

Second, in terms of labor force, the poorest of the poor who had physical strength 

and capable of working the tiresome physical conservation measures were 

identified by the PA Administrators and development agents. Third, the quality of 

the workmanship was very high in standard which had high supervision and 

monitoring strategy. The work was carried out according to the WFP/MOA work 

norm standards. Lastly, assignment of FFW guards for protecting physical 

structures and plantation sites until the seedlings have grown beyond the reach of 

animals and the final hand over to the PA level established forest task forces were 

also considered as one of the strengths of this strategy.  

 

On the other hand, major shortcomings of FFW identified in this study include. 

Scattering of the resources on wider geographic area was considered as one of 

the draw back of this strategy that really undermined the impacts to be measured 

at the wereda level. The other weakness was the paradox existing between 

physical fitness of the poorest of the poor in achieving the heavy soil works. 

Based on similar study conducted by Gebremedhen (2000), in Tigray during 

1992-1995 indicates that the multiple objectives inherent in FFW projects cannot 

all be optimized at once. 

 

b) Triple Year Employment Generation Scheme (EGS) 
The planning, implementation and monitoring and evaluation of the Triple EGS as 

reported was carried by the involvement of all stockholders. This was mentioned 

as one of the strengths of the triple years EGS. Besides, the quality of the 
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workmanship was very good and to the standard of WFP/MOA. The work was 

executed during the slack period and there was no occurrence of clash with 

agricultural period and there was no disincentive effect on the agricultural labor.  

  

c) Regular EGS 
The major weakness associated with this strategy was its hasty and unrealistic 

planning and implementation. Unpredictable nature of the resources under this 

strategy prohibited wereda concerned people from implementing activities kept on 

the shelf-project during the slack agricultural season. Hence, labor disincentive 

effect and poor quality of the work was observed under this strategy.       

 

d) Productive Safety Net Program (PSNP) 
As indicated above (Table 26), 68.75% of the sampled respondents identified 

PSNP as the best preferred and effective strategy for integrating food aid with 

long term development and achieving food security. On the other hand, 11.30% of 

the respondents regarded it, as the least effective strategy for achieving food 

security for rehabilitating the natural resource basis of the study area. There were 

two groups of people in support and against the PSN program. 

 

Those who preferred PSNP as the best food disbursement strategy based their 

argument on the following facts. First, PSNP was considered as the most 

preferred and effective strategy due to its nature to cover the entire family 

members of a targeted household in terms of food supply.  That is, under this 

strategy, not all family members are let to engage in labor intensive public works. 

The number of labor forces per household who engaged in the public work ranges 

from one to five depending on the family size. Those who participated in the work 

from a family can cover the work for the rest of the family members, which was 

not true with other strategies.   Nevertheless, regardless of the number of people 

engaged in the implementation of public work activities, all family members were 

entitled to get monthly food transfer. This according to this group has helped 
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parents to send their children to school and contributed to the reduction of school 

drop outs.  

 

Second, the PSNP program was considered as flexible in planning and 

implementation. The planning followed bottom-up approach. In triple year EGS 

and FFW, the work schemes were mainly fixed to the conventional physical 

measures of soil and water conservation, reforestation and fodder development 

activities. In contrast, activities under PSNP are very much diversified mainly 

including the social infrastructures and natural resources maintenance and 

rehabilitation. Cash payment along with the commodity payment was also 

considered by some of the discussants and key informants as the strength of this 

strategy. 

 

 On the other hand, those who argue against the developmental effectiveness of 

PSNP outlined their argument under the following shortcomings currently 

observed in the planning, implementation and monitoring of the program. First, 

just like FFW program there was a challenge of addressing the dual objectives of 

PSNP, viz., transfer of food for food insecure vulnerable groups and the long-term 

development objective of alleviating poverty. According to this class of 

respondents, there was a paradox between the two objectives. The criteria set for 

beneficiary targeting particularly in 2006 were, “the poorest of the poor who are 

landless.” Beneficiary selection was not flexible, and once a given household was 

included in the PSNP, it was not possible to change the labor force for any reason 

due to the objective of graduation, while in other strategies this could not hold 

true.  This group of people has the fear that the targeted poor households who 

are not physically strong enough could not maintain the quality of the 

development activities, which are believed to address the underlying cause of 

food insecurity. Related to this, PSNP targeted all the PAs in the wereda, and 

according to key informants this will undermine and minimize the impacts of 

achieving sustainable land management through scattering limited resources 

along wider geographic areas.  
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The second point raised was its disincentive effect on the local agricultural 

production through its competition for available labor. Under the PSNP,  the labor 

force was allowed to work from 8am in the morning and go home at about 5pm. 

This coupled with the late start of the work during the slack period, have resulted 

in competition with the local agricultural production for labor. Absence of keeping 

work norms was also one of the problems associated with this program.  

 

Third, the PSNP contradicts with the government’s family planning program to 

control the growing number of population, to reduce pressure on the natural 

resources.  This is because, under PSN program, all family members of a 

targeted household are entitled to get food. Hence, households with large number 

of family members earn greater amount of food. According to some informants, 

this might have the probability of adversely affecting the family planning program.  

 

Last but not the least, the annual fluctuations of beneficiary targeting criteria set 

by the PSN program, might have caused some social and economic disturbance. 

For instance, in 2005, the criterion for beneficiary selection was ‘the medium class 

people.’ Being reluctant to the resettlement program, the poor had denied their 

economic status.  Similarly, in 2006, the criterion was, ‘the poorest of the poor 

who was landless.’ Under this circumstance again, most people had sold their 

animals to be targeted under the PSNP program that in turn led to decline in 

livestock market price on local market.   

 

According to the local market data obtained from the wereda early warning report, 

however, there was no evidence of decline in price of both livestock and major 

crops in the wereda. There is no significant price drop observed between the year 

2005 and 2006 when the PSNP program was launched in the study wereda 

(Figure 9 and 10). This shows the PSNP program has no price disincentive effect 

on the local livestock market. The average price for oxen, cow, goat and sheep 
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which was 690,810,140 and 178 Eth. Birr in 2005 was increased respectively to 

827,827,151 and 176 Eth. Birr in 2006. 

Figure 9: Average local market price for major livestock in Tach Gayint (2002-
2006)(in Eth. Birr) 

 
Source: Based on the analysis made from monthly market price of OoARD, 2002-2006 

 

The average price for almost all types of major crops shows an increasing trend. 

In particular, the price for wheat, which is the major cereal component of the food 

aid program, has shown an increasing trend in all of the years. The average price 

of Teff, Wheat, Barely and Beans which was 268,189,162 and 182 Eth. Birr in 

2005 in that order was increased to 285,210,173 and185 Eth. Birr in 2006. 

 

Figure 10: Average major crop price in Tach Gayint Wereda (2002-2006), in Eth. 
Birr 
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the respondents for the first time joined food aid program (Figure 11). This 

indicates that the wereda has a long history of food aid dependency, which 

according to Alemayehu (1986) is only after 7 years of food aid evolution in 

Ethiopia in 1959.  

 
Figure 11: Proportion of sampled households who joined food aid program for the 
first time 
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The figure shows every year there were a certain number of people newly joining 

food aid program. Within the last 13 years time for which data was available, the 

annual number of beneficiaries assisted by food aid showed an increasing trend 

compared to the preceding year in nine of the years except in 1995, 1996, 1997, 

2001 and 2003. The number of beneficiaries that were 20,000 in 1993, has 

increased respectively to 39,670 and 54,000 in 1999 and 2006, which is a 98% 

and 170% rate of increase in that order (Figure 12).The trends in annual food 

volume followed the same trend as the number of beneficiaries. The annual food 

volume which was 1500 tones in 1993 has increased to 2,975 tons in 1999 and 

4,860 tons in 2006. 
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Figure 12: Trends in number of beneficiaries assisted by emergency food aid in 
Tach Gayint wereda (1993 to 2005) 

 
Source: (Wereda OoARD, 2006) 
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97.4% of the respondents claimed that the fertility of the soil was declining from 

time to time. 

 
Table 22: Community attitude on the current extent of land degradation compared 
to the time before the commencement of food aid interventions 

Status of land degradation # of cases %(percent) 
Put under control 13 10.3 
Slightly controlled 61 48.4 
Aggravating  33         26.2

  
Others 19 15.1 
Total N=126 100 

 

These findings indicate that even though long-term development activities, which 

were undertaken in the past has contributed to the food security situation of the 

wereda, still the majority of the population are under the food aid program. The 

problem of land degradation and depletion of soil fertility is still pervasive in the 

study wereda.  

 

However, for estimating the contribution of FHI/E past natural resource 

conservation and environmental rehabilitation interventions, an indirect approach 

of, ‘the without conservation measures’ was used in this study. What could have 

happened, if food aid in the past were distributed on a free hand out basis without 

integrating it with the long-term development activities in the area? More than 

3.8% of the respondents replied that there were no soil conservation and 

reforestation activities apart from simply saving lives. While 36% of the 

respondents claimed that the soil in the wereda will be totally washed away and 

end in neighboring countries, and there could have been a radical change in 

climatic and entire ecosystem of the wereda that could not support life.  While the 

remaining 45.8% attributed it could have caused dependency syndrome among 

beneficiaries. And 9.8% had a pessimistic view that if the food aid was distributed 

freely to all of the residents indiscriminately, there would have been good natural 

resource conservation and management effort by the farmers and the situation 
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would have been better today. According to this group of people, the food aid has 

caused dependency among the farmers in the wereda. 

 

The findings of similar studies in the past is not different from this. According to 

some estimations, if conservation measures were not practiced at all and if the 

present rate of degradation continue, some 9.6 million rural people are to be 

affected by the year 2010 of whom 5.3million would have lost their crop land (up 

to 10cm depth) and 4.3million would have lost grazing land because pastures will 

be changed to bare land (Alemayehu, 1986).  

4.1.4. Factors Affecting Sustainable Land Management 

Even though remarkable impacts registered from past food aid interventions, this 

study identified sustainable land management and food security could not be 

attained due to the following factors: population pressure, land redistribution, 

livestock overgrazing/free grazing and poverty. 

 

a) Land Redistribution  
The findings of this study revealed that the current land tenure insecurity in the 

form of land redistribution was the main constraint for farmers to undertake 

indigenous conservation measures and adoption of new conservation 

technologies.  

 

Before the redistribution when there was greater farm holding size per household, 

42.9% of the sampled households reported that they were used to practicing 

fallowing, crop rotation, diversion, contour plowing and terracing as traditional 

methods of soil fertility replenishment. About 38% of the respondents claimed 

they were practicing fallowing and crop rotation (Table 23). 
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Table 23: Traditional land management practices promoted by the sampled 
households before the conventional soil conservation schemes 
No. Practices # of 

respondents 
%(Percent) 

1 Fallowing, contour plowing, 
crop rotation, terracing  

52 42.9 

2 Fallowing and crop rotation 46 38.0 
3 Diversion drain 6 4.9 
4 Terracing 4 3.5 
5 Fallowing 3 2.5 
6 Contour plowing 2 1.6 
7 Others 8 6.6 
 Total 121 100 

 

The average land holding which was 2.0hectares in 1996 has declined to 

1.3hectare in 2005 (OoARD, 2006). Due to this decline in land holding size, 

however, 41.2% of the respondents abandoned the traditional land management 

practices of fallowing. The occurrence of unusual crop pests and diseases mainly 

on beans and peas has also become the main cause for abandoning crop 

rotation. 
 
The frequent land redistribution which is the characteristics of the current land 

tenure system has also undermined the adoption of farmers’ willingness to 

undertake soil conservation on farmlands and its subsequent maintenance.  

 
Current Move by the Regional Government   
Amhara Regional Government has clearly recognized the effects of the current 

land tenure and use right insecurity on natural resource management and has 

issued Regional Rural Land Administration and Use policy in 2000. The new land 

policy has been prepared and the draft proclamation is ready for action. According 

to this proclamation, most of the aforementioned constraints of the current land 

tenure system are addressed. The proclamation, declares no further land 

redistribution in the region. More over, owners of land have the right to lease their 
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land for long periods of at most 25 years and the land possessor has the right to 

transfer his possession rights and rights of use by inheritance or gift.  

 
b) Human Population Pressure 
Based on the household survey, 78.6% (N=105) of the respondents replied the 

ever increasing human population pressure as the underlying cause for lack of 

sustainable land management and overall food insecurity of the wereda. 

Population pressures has resulted in land fragmentation and reduced farmland 

holding that consequently resulted in reduced agricultural production due to 

abandonment of the traditional fertility improvement mechanism of fallowing and 

crop rotation. The average land holding of the wereda according to the sampled 

household survey stands at 0.82%. In the 1996 land redistribution, youths of not 

greater than 24 years for men and 18 years for men were not given land. As a 

result, the number of landless youth has been increasing from time to time. Those 

youth who got married shared part of the farmland size from their parents. This 

has also aggravated the problem of land fragmentation. 

 

The current government’s effort in halting population pressure through promotion 

of family planning was also mentioned as a good start for the future. Even if views 

are various, population pressure is considered and agreed by most scholars as 

one of the underlying causes of land degradation and poor land management in 

Ethiopia (BOADR, 2000). 

 
c) Livestock Overgrazing and Free Grazing 
The research identified overgrazing and free grazing as the major challenge for 

sustainable management of land in the study wereda. The expansion of livestock 

beyond carrying capacity of land exacerbated the degradation of soil mainly 

through overgrazing.  According to the livestock count data obtained from wereda 

OoARD, the number of livestock has shown an increasing trend. According to 

time series data, the number which was 94,924 in 2000 has grown to 108,937 in 

2005, excluding chickens (OoARD, 2006). Similarly, the average livestock density 
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computed against the total grazing land in the wereda has increased from 11.7% 

in 2000 to 14.2% in 2005, while that of the regional average stands at 7.43. This 

greater livestock density resulted in surface compaction, increased run off and 

accelerated erosion. 

 

The other factor related to livestock management is the free grazing system. 

According to the community discussants, livestock which were partly used to 

graze on degraded communal lands are now predominately pasture on farmlands 

feeding on crop residues. Findings from the sampled household confirmed that, 

70.5% of the respondents were using crop residue as the main sources of 

livestock feed, which would otherwise used for fertilizing land(Table 18, pp 54). 

Apart from interrupting nutrient cycling, this could also contribute to the physical 

degradation of farmlands though compaction.  

 
Farmers in the study wereda did not want to practice cut and carry/zero grazing 

system of livestock management due shortage of labor at the household level.  

The majority of the household labor during the slack agricultural period engaged 

in other off-farm activities to earn means of living for the family. They either 

engaged in the labor intensive work in wereda or went to the neighboring PAs in 

search of labor work. This has compelled farmers to practice free grazing. This 

system has greatly challenged the adoption of biological conservation measures 

on both communal and farmlands.  Findings from the sampled households 

revealed that 88.3% of the respondents could not practice biophysical soil 

conservation measures, while only 11.7% of them have practiced (Table 24). 

 
Table 24: Number and proportion of sampled HHs who practiced biophysical 
conservation measure 

Values  Percent (%) 
No 113 88.3
Yes 15 11.7
Total 128 100

 

Various reasons were attributed for non-adoption of this measure. 40% of the 

respondents attributed to the free grazing system, 13.9 % due to lack of 
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knowledge, 15.6% due to insecure land tenure system, and 17.4 % because it 

took productive land out of production, 12.3% due to smaller land holding (Table 

25).   

 
Table 25: Reasons for not practicing biophysical conservation measures 
No Reasons # of 

respondents 
(%) 

1 Free grazing  40.0
2 It took productive land out of crop 

production 
20 17.4

3 Insecure land tenure system 18 15.6
4 Lack of knowledge 16 13.9
5 Smaller Land holding size 14 12.3
6 Others 1 0.80
7 Total 115 100

 

Most studies suggested that livestock overgrazing have adverse impact on soil 

degradation, compaction and reduction in vegetation and biomass cover. Based 

on the available literature, though it is challenging to deal with policy issues that 

restricts the number of livestock, improved feed and forage production is crucial 

from both food security and prevention of natural resources degradation. In terms 

of promoting proper and smooth adoption of different types of soil conservation 

measures, finding solution for free grazing is has no option. 

 

d) Poverty 
Poverty was the other factor that became a bottleneck for sustainable 

management of land in study area. It was found that farmers with relatively 

extreme smaller and larger sizes that could practice soil conservation measures 

on their private farmland without food payment was low compared to the middle 

class farmers with farm sizes closer to the average landholding. 38.8% of the 

respondents who owned one hectare of land, 6.9% who owned 0.25 hectares and 

3.9% who owned 1.25 hectares constructed soil and water conservation 

measures on their farmland by their own initiative with the view to maintain the 

natural resource base up on which their livelihood depends(Figure 13).  
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Figure 13: The relationship between land holding size and proportion of 
respondents who constructed soil conservation measures privately without 
payment. 

 
 
  
Under the Ethiopian context, study conducted by Berhanu (2002) indicates that it 

is the relatively poor families with small farm size positively contribute to the 

problem of land degradation compared to the better-off families. This according to 

him was mainly due to the entire dependence of the poor on natural resources for 

their livelihood in contrary to the off-farm income accrued to the better off people 

complementary to the farm production. The finding in this study was different from 

this.  

 

Similarly, more than 90 percent of the respondents believed that incurring food for 

the construction of soil and water conservation structure on private farmlands as 

an appropriate mechanism. More than half of the respondents accounted 

shortage of labor and time as the main constraint for undertaking this activity 

privately. As the wereda is chronically food insecure, farmers could not cover their 

annual food demand from domestic agricultural production, even in normal years. 
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slack agricultural period. Twelve percent (12%) ascertained that in the absence of 

employment generation schemes in the wereda, specifically the men partners 

used to travel to the neighboring towns in search of daily labor work. Apart from 

this, 16.7 percent of the sampled respondents attributed physical weakness due 

to lack of obtaining adequate calorie requirement as the main constraint for 

undertaking laborious soil and water conservation activities on their private 

farmland (Table 26).  

 
Table 26: Reasons for not constructing soil conservation structures on private 
farmlands 
No Reasons # of 

respondents 
percent 

1 Shortage of labor at the household level 66 61.1
2 Engagement on other income generating 

activities  
11 10.2

3 Labor selling in neighboring towns 13 12.0
4 Lack of sufficient calories  18 16.7

 Total 108 100.0
 

Even though the relationship between poverty and environmental degradation is 

very debatable, most studies revealed that poverty affects sustainable land 

management in to ways. One, the nature of the conservation measures that 

demands much amount of investment in terms of labor, capital and land 

constrained the poor to undertake these measures. Two, poverty tends to 

encourage farmers to focus on immediate needs rather than on those whose 

benefit may materialize on the long-term. The finding of this study regarding the 

relationship between poverty and investment on land management is not different 

from this.  

 

e). Community Empowerment and Respect for Local Knowledge 
The study has identified that FHI/E has given a due attention to the issue of 

community participation and empowerment in its projects. Beginning from staffing, 

FHI/E has included community empowerment personnel in two out of three of the 

project phases implemented within the last one decade.  
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According to the information obtained from FHI/E, the community empowerment 

personnel in each of the project was in as much as possible tried to ensure the 

sustainability of projects by sensitizing project staff and the community to be 

involved at all levels of the project process. Above all, the community were 

sensitized and encouraged to revive and establish traditional and indigenous 

institutions who assume to have self-help and developmental role in administering 

and sustaining project benefits and services. As part of this effort, the organization 

established ‘forest task forces’ in each of the 10 target PAs, who assumed to 

took over communal plantation sites and manage the protection and the equitable 

distribution of the benefits derived from the sites.  

 

Even though participatory approaches were followed, the organization could not 

have wide experience in considering indigenous technical knowledge of the local 

community. Instead, most of the land management activities concentrated on the 

conventional conservation measures. 
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CHAPTER FIVE 

CONCLUSIONS AND RECOMMENDATIONS 
 
4.1. Conclusions 
FHI/E past food aid interventions have contributed to the sustainable 

management of land and food security of the study wereda. It rendered various 

ecological, economic and social benefits to the community. 

 

From the sampled households, 95.4% (N=130) of the respondents believed that 

reclamation of upslope communal lands have prevented soil erosion on down 

slope farmlands, and 43.5% (N=129) of them reported it   contributed to 

increasing crop yield. Regarding the benefits from farmland conservation, there 

was no consistent answer among discussants. The majority of them without 

hesitation said, soil conservation structures on farmlands increased crop 

production. While others said soil conservation on farmlands could not increase 

but maintained crop production. 

 

The reforestation intervention has also played a vital role in bringing major change 

in patterns of household energy consumption. Before the evolution of food aid, 

the three major sources of household energy were natural forest (54.6%), cow 

dung cake (27.7) and private wood lot (17.7%). However, after the reforestation 

program, this pattern was changed, with private woodlot accounting 46.9% of the 

total share of household energy consumption during the time of this study, 

followed by natural forest (33.1%), which contributed in reduction of women and 

children workload 

 

Gully rehabilitation works have shown a remarkable achievement in terms of 

preventing the prevailing threats on the adjoining farmlands and provided 

immediate benefits in the form of livestock fodder and fuel wood. 
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In terms of biophysical contribution, the reclaimed communal lands have 

significantly contributed to the improvement of land compared to the non-

reclaimed adjoining communal lands. The overall Deterioration Index under the 

non-reclaimed communal land was the strongest with (DI=-203.35%) compared to 

the soil under the reclaimed land (DI=-74.55%). Even though the overall DI under 

different land uses was negative signaling the severity of soil degradation in the 

study area, the significant variation of DI between the reclaimed and non-

reclaimed land, indicates that the past land management efforts employing food 

aid has greatly contributed to the improvement soil properties.  

 

Though the study wereda has a long history of food aid dependency, the efforts 

exerted in linking relief with development has been intensified in the 1990s. The 

study also identified three food aid disbursement modalities or strategies used by 

FHI/E for this purpose, viz., FFW (1994 to 2001), Triple Year Employment 

Generation Schemes (2003-2005) and Productive Safety Net Program (2005 to 

2007). Among these strategies, 68.75, 25.80 and 3.10% of the respondents 

considered PSNP, FFW and EGS as the most preferred strategy for integrating 

food aid with the long term development, in that order.  

 

Despite the efforts exerted in the integration of food aid with the long-term 

development of the area to enhance sustainable land management and food 

security, the number of people demanding food aid and annual volume of food 

show an increasing trend in the study wereda. The problem of land degradation 

and depletion of soil fertility is still pervasive in the study wereda. However, 82.4% 

of the respondents have the perception and attitude that natural resource 

development and management activities carried out on communal lands and farm 

lands through food aid program contributed to the food security of the wereda.  

 

Hence, the research identified land redistribution, population pressure, livestock 

overgrazing and free grazing, and poverty as the major detrimental factors for not 

achieving sustainable land management and food security in the wereda. 
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Weaknesses associated with different strategies used in disbursing food aid for 

natural resource management has also partly undermined this effort. 

 

The diminishing farm size per household due to land redistribution and human 

population growth compelled the study community to abandon indigenous soil 

management practices of fallowing and crop rotation, and it also became an 

obstacle for adoption of new conservation technologies. In recognition of this 

problem, however, the regional government has drafted a new Land Use 

Proclamation, which was a good shift committed to end future land redistribution 

in the region.    

 

The expansion of livestock beyond carrying capacity of land exacerbated the 

degradation of soil mainly through overgrazing. It was found that, 91% of the 

respondents were using crop residue as the main sources of livestock feed. The 

free grazing system in the wereda was also the major challenge for promoting 

sustainable land management. It was the main cause of land degradation and 

bottleneck for the introduction of biological soil conservation measures that are 

proved to increase soil fertility and crop yield.  

 

Economic status of people in the study wereda was the other major factor that 

became hindrance to sustainable land management and food insecurity. The 

household survey showed that small proportion of farmers with relatively extreme 

smaller and larger farm sizes engaged in the construction of soil conservation 

measures on their private farmland without food payment. Middle class farmers 

with farm sizes closer to the average landholding was found to be the one who 

gave due attention to the management of land by constructing soil conservation 

structures. As the wereda is chronically food insecure, farmers could not cover 

their annual food demand from domestic agricultural production, even in normal 

years. To augment this demand, they used to engage in different income 

generating activities. Hence, this was one of the bottlenecks to use the available 

labor for land management purpose. 
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4.2. Recommendations & Future Research Areas 
Based on the research findings, the following recommendations and future 

research areas are drawn for future food aid programming in particular and overall 

natural resource management in general; 

 
1. Policy makers and those who engage in designing Natural Resource 

Management Strategies should give priority in solving the underlying 

causes of land degradation and poor land management, rather than 

directly embarking on erosion control measure which is a symptom of bad 

land management; 

2. The design and dissemination of the conventional soil and water 

conservation technologies should integrate the indigenous technical 

knowledge of the farming community and must be focused in increasing 

crop yield, which is a short-term economic incentive for land users to 

promote sustainable land management; 

3. Efforts should be put by the local government in integrating and promoting 

a watershed approach of natural resource management to avoid scattering 

of resources over wider geographic area. 

4. The sign of labor disincentive effect observed on the currently launched 

PSNP should be given due attention and the workmanship should stick to 

WFP/MOA work norms. 

5. The wereda OoARD should take initiative and design mechanisms by 

which the communal fodder plots can be utilized by the village dwellers. 
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Future Research Areas 

1. For assisting development practitioners in species selection in the future 

reforestation program, there is a research need to assess the biophysical 

contribution of different plantation species by comparing with each other 

and the near by natural forests. 

 

2. Except responses obtained from respondents, detailed analysis of the 

contribution of conservation activities on crop yield was not treated in this 

research due to the duration and time constraint. Therefore, there is an in 

depth future research need on the economic contribution of the past 

natural resource management activities in terms of increased crop yield 

from farmland and the benefits from reforestation and fodder development 

on communal lands. 
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APPENDICES: 

Appendix 1: Soil Sample Laboratory Analysis Result 
Lab 
No. 

Field 
Code 
No. 

PH H2O %O.C % TN CEC 
(cmol(+)kg-1 

Bulk 
density 

1 04-1 5.88 5.8 0.29 51.4 0.81
2 04-2 5.98 1.5 0.13 52.6 1.05
3 04-3 6.07 1.5 0.14 53.8 1.14
4 04-4 5.74 2.6 0.15 34.8 0.95
5 13-1 6.78 2.8 0.21 52.6 0.83
6 13-2 6.43 1.1 0.04 47.2 0.89
7 13-3 6.35 1.2 0.09 53.4 1.2
8 13-4 6.15 1.6 0.08 51.4 0.98
9 08-1 6.5 2.7 0.07 55.2 0.93
10 08-2 6.38 1.1 0.06 54.0 1.01
11 08-3 6.33 0.7 0.03 55.0 1.14
12 08-4 6.35 1.7 0.07 61.0 1.02
13 C-O 6.6 6.4 0.19 51.2 -
Where:   -04-1, 04-2, 04-3 and 04-4 represents soil sample taken from 
Beteyohanes 
               -13-1, 13-2, 13-3 and 13-4 represents soil sample taken from 
Setmisseso site  
               -08-1, 08-2, 08-3 and 08-4 represents soil sample from Jajie site 

-While in the code X-i, X stands for the sampling site and i stands for 
reclaimed          (1), non-reclaimed (2), farmland below reclaimed (3) and 
farmland below non reclaimed (4),  
-C-O stands for soil sample from natural fo 

Appendix 2: Number of households Interviewed per each sampled PA 

PAs HH Number 
Sample Size per 
PA 

  Male Female Total   
2 1157 386 1542 20 
5 950 392 1342 18 
8 964 255 1219 19 

13 1840 310 2150 33 
3 837 211 1048 16 
4 1121 1261 2382 24 

Total 6869 2815 9683 130 
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Appendix 3: Summary of FHI/E Major Physical Achievements in Natural Resource 
Management at Tach Gayint (1997-2005) 

No. Activities unit Target Total Achivment 
1997-2005 1997-1998 1999-2001 2003-2005 2005 1997-2005

I Soil Conservation Measures 
Construction

1 Hillside Terrace Km 1569.4 382.752 676.603 219.07 330 1608.4
2 Farm terrace/bunds Km 1171.0 0 253.066 868.42 1121.5
3 Check dam Km 71173.0 12.2 82.508 38339.36 63347 101781.1
4 Cut-off drain Km 51761.0 10.884 54.895 44127.44 14933.5 59126.7
5 Water Ways No 4.0 0 3.196 3.2
6 Micro-basins Km 395000.0 5087 25528 117035 147650.0
7 Fayanaa Juu 162459.0 0 156740 156740.0

Minatenace
1 Hillside Terrace Km 150.0 57.16 113.29 170.5
2 Farm terrace/bunds Km 0 0.0
3 Check dam Km 51.0 9.392 29.38 38.8
4 Cut-off drain Km 20.0 3.286 21.032 24.3
5 Water Ways No 2.0 0 1.3 1.3
6 Micro-basins Km 0 0.0
7 Fayanaa Juu 0 0.0

II Reforestastion/Fodder Development 
1 Seedling Production No 12821000.0 1950000 3778328 4384802 1535000 11648130.0
2 Seedling Planting No 1950000 3778328 4384802 1535000 11648130.0

III Infrastructure Development 
1 Access/Feeder Road coonstruction Km 178.5 15.423 26.799 23.2 35 100.4
2 Access/Feeder Road Maintenace Km 342.9 73.196 95.317 86.57 116 371.1

IV Capacity building trainging 
1 Farmers training No 3624.0 126 2013 2180 4319.0
2 Experts training No 4.0 4 0 4.0

Accomplishmnets against Project Phases

 
 
Appendix 4:  List of Key Informants accessed during data collection 

Name Organization/Agency Responsibility 
1. Cherent  Zeleke OoARD(wereda) Food Security and Disaster 

Prevention Team leader 
2.  Tiruneh Molle OoARD(wereda) Food Security and Disaster 

Prevention Expert 
3. Sisay Semagn OoARD(wereda) Land Administration and Use 

Desk 
4.   OoARD(wereda Agronomist 
5. Metekia FHI/E PSNP officer 
6.  Sahile OoARD(wereda Agro-forestry Expert 
7.  OoARD(wereda Soil Conservation Expert 
8. Wneduante FHI/E PSNP facilitator 
9. Arage Andarge PA 13 Nursery Technician 
10. Sisay Semagn PA 13 Chairman 
11. Muliye Bogalle PA 02 Elder/Farmer 
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Appendix 5: General/main Household Questionnaire 
 

Addis Ababa University 
School of Graduate Studies 

Environmental Science program, Science Faculty 
 
Woreda    PA     Village      
Name of Enumerator________________  HH Serial. 
No__________________   
Date of Enumeration     
 
I. Personal and household data 
 
1. Name of the household head        
2. Sex of the respondent   1. Male   2. Female..................................................................   
3. Family size(in number) Male_________ Female__________ Total____________   
4. Marital Status 1. Married   2. Not married 3. Divorced   4. Separated   5.Widowed…   
5. Educational Status 1. Non-literate 2. Read and write 3. Grades 00-03  4. Grades 4 & above   
6. Land holding size( in Hectares)_____________________   
7.  Length of residence within the wereda  
1. Since Birth          2. for other write exact number____________ 

  

8. Age of respondent                1. Age in completed years 2. Don’t know/No response                                
II. Food aid Trend and its integration to Natural Resource Conservation   
9. How long was external food assistance started in your village (number of years) _____________   
10. What was the main reason for the introduction of food aid assistance for the first time in to your 
village?1. Drought/Famine   2. Decline in production from existing land    3. others 4. I do not 
remember 

  

11. Did you participate in any of the food aid program in the wereda?  
1. Yes    2. No      (if No, go to question 15) ……………………….............. 

  

12. If yes, when was your first participation in the food aid assistance program (Year)__   
13. During your first enrollment in the food aid program, what was the modality for receiving food? 1. 
Labor exchange for work 2. Free distribution 3. Both free distribution & labor exchange   4. Don’t 
remember   5. others_______ 

  

14. How long was food aid for the first time distributed to beneficiaries in exchange for their 
contribution in the long-term development of the wereda (in Years)________________… 

  

III. Attitude and Perception of Local Community on the Long-term Development Role of Food 
Aid 

  

15. What do you think were the reasons for integrating food aid with the long-term development of the 
wereda?                   

  

16. Do you think natural resource development management activities carried out on grazing and 
farmland through food aid program has contributed to the food security of the wereda?  
1. Yes (go to no. 20)    2. No      

  

17. If yes, what were the contributions?   
18. Is your PA currently under the PSNP program? 1. Yes   2. No(if no, go to 20)   
19. If your answer is yes, what do you think are the causes that prevent the wereda from escaping 
food security? 1. Population pressure   2. Declining crop Yield    3. In compatibility of population and 
crop production   4. Land fragmentation 5. Declining livestock productivity 6. Chronic poverty   7. 
Dependency syndrome among the community   8. Conservation not practiced through catchments 
approach 9. Limitation of resource & wide area 10. Others_________________  

  

20. What do you think will happen if food aid could have been not used on the long-term conservation 
and management of the area, rather delivered on free distribution?(Multiple Responses are Allowed) 
1. It created dependency among the farming communities 
2. It could not go beyond saving lives 
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3. Both the physical and climatic situation of the wereda could be deteriorated to the extent that it 
could not support life 
4. I don’t know   5. Others(Specify) 
IV. Land Degradation and Conservation   
21. From your total land holding, how many hectares were covered with conservation 
structures?____________ 

  

22. From your total land holding, how many hectares work covered through Food 
aid?___________________ 

  

23. From your total land holding, how many hectares work covered through free community 
mobilization _____ 

  

24. From your total land holding, how many hectares work covered by private 
work?___________________ 

  

25. What do you mainly use as a livestock feed?(Multiple Answers are allowed) 
1. I have no animal 2. Crop residue 3. Communal grazing land 4 Private grazing land  
5. Crop left over 6. Others(specify)____________ 

  

26.  What did your household use manly for fuel before the introduction of food aid? 1. Natural forest 
2. Cow dung cake 3. Crop residue 4. Private plantation 5. Kerosene 6. 
Others(specify)________________ 

  

27.  What did your household use manly for fuel last year the introduction of food aid? 1. Natural forest 
2. Cow dung cake 3. Crop residue 4. Private plantation 5. Kerosene 6. 
Others(specify)________________ 

  

28.  How many matured eucalyptus poles do you have on your own holding?   
34. Do you believe there is land degradation problem in the area within your PA?  
1. Yes       2. No     3. There was but is arrested    4. I don’t know 

  

29. If yes, what is the extent of the problem compared to the time before the food aid program in the 
area?  
1. I don’t know    2.  Under control    3. Minor     4. Aggravating 5. others(specify) 

  

30. According to you, what are the causes of land degradation in your surrounding?(max of  four in 
order of seriousness) 1. Erosion   2. Deforestation   3. Shortages of grazing land/overgrazing   4. 
Improper farming practices 5. Climate change   6. Drought   7. Erratic pattern of rainfall 8. Rugged 
topography 
9. Human population pressure 10. Animal population pressure 11. others(specify)______ 

  

31. According to you, what are the effects of land degradation in your surrounding?(max of  four in 
order of seriousness) 1. Drought   2. Famine   3. Poverty   4. Reduced size of livestock 
5. Reduced Yield   6. Migration   7. Others(specify)______ 

  

32. Before the food based interventions and voluntary campaigns by external agents, what did you do 
individually to combat land degradation problem. 

  

33. If you had been taking such measures, what were the main constraints hampering your activities   
34. What were the major activities normally executed in an exchange for food aid?(Max. three 
responses)  
1. Natural resource management    2. Livestock development    3. Crop production     
4. Renovation of social services such as schools & health centers    
5. Don’t know   6. Others(specify)____________ 

  

35. Which group of activities took the highest share of labor generated out of food aid program? (Only 
one response-highest priority)  
1. Natural resource management      3. Renovation of social services    
2. Livestock development                 4. Crop production     5. Don’t know 6.  Others 

  

IV. Natural Resource Management Strategies   
36. Trough out the life of the food aid program in your village, in what type of implementation 
strategies you were involved in so far?(Multiple Responses are Allowed) 
1. Food for work (FFW)                 2. Employment generation Scheme(EGS) 
3. Relief to Development (R2D)     4. Safety Net Program (SNP) 
5. Don’t know                                  6. Specify others___________________________                            

  

37. Which of the strategies you like most? 
1. Food for work (FFW)                 2. Employment generation Scheme(EGS) 
3. Relief to Development (R2D)     4. Safety Net Program (SNP) 
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5. Don’t know                                  5. Specify others___________________________                             
38. What are the reasons you like most this strategy?   
39. Which of the strategies you like least? 
1. Food for work (FFW)                 2. Employment generation Scheme(EGS) 
3. Relief to Development (R2D)     4. Safety Net Program (SNP) 
5. Don’t know                                  5. Specify others___________________________                             

  

40. What are the reasons you like least this strategy?   
41. What can be done with these strategies to get the best long-term sustainable development out of 
the food aid program?  

  

42. Of those techniques and activities that were carried out under the food based interventions, which 
ones do you consider as offering the best results for conservation?(max. of three, in order of 
importance) 
1. Soil bunds 2.  Stone bunds 3. Stone faced terraces 4. Hillsides terrace 5. Check dam and gully 
reclamation 6. Reforestation 7. Fodder development 8. Road construction 9. Road maintenance 10. 
Cut-off drains 11. Pond construction  

  

43. Which of these techniques and activities carried out by food based program do you consider as 
least effective?(Max. of three in order of priority) 
(Use the code for question 12, 12. all    13. None 

  

V. Sustainability of Natural Resource Management Interventions   
44. What were the economic benefits of using food aid in the natural resource management on 
communal grazing land? (Multiple Responses are Allowed). 
1. Increased availability of fodder 3. Reduction of soil erosion down slope farmland 
2. Increased crop yield         4. Increased productivity of livestock   5. Increased income 
6. Minimized fuel wood problem   7. Don’t know   8. Others(specify)_____________________  

  

 
 
Appendix 6: Checklist for Focus Group Discussions and Key Informants 
Food aid Trend and its integration to Natural Resource 
Conservation 
1. What were the major causes that necessitate the requirement of food aid for the first 
time for the wereda and what historical events describe the situation? 
2. What types of modalities have been used in the distribution of food aid to beneficiaries 
beginning from its introduction? 
3. What were the purposes of integrating food aid with the long-term development of the 
area? 
4. What were the roles of food aid in the sustainable reclamation of land and hence its 
contribution to the food security of the area? 
5. What were the major bottlenecks that strongly affected the integration of food aid with 
the long-term development of the area? 
 
Problem of Land Degradation and Conservation 
1. What types of physical and biological conservation measures were implemented for 
conservation or reclamation of the area? 
2. From the measures mentioned in question -4, which do you think are relatively 
successful in meeting its objective and which were least meet its objectives? 
3. To what extent did you participate in the design and implementation of food aid 
programs? 
4. What were the factors that make women’s participation more difficult in the food aid 
program? 
5. What were the factors that make women’s participation in decision making aspect of 
the food aid program both at the household and community level?  
6. Who decided on whether women participate in a food aid programme? 
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Attitude and Perception of Local Community on the Long-term Development Role 
of Food Aid 
1. How do you perceive the contribution of food aid in the long-term development of the 
area and its ultimate contribution to food security? 
2.  In you opinion, what could have happened if either there was no food aid or the food 
aid was being distributed on a free basis with out integrating it with the development 
work? 
 
Natural Resource Management Strategies 
1. Since the commencement of food aid in the wereda, what types of strategies were 
employed in the integration of food aid with the natural resource management of the 
area?  
2. Which of these strategies do you think are the best in achieving results and why? 
3. Which of these strategies do you think are the least in achieving results and why? 
4. What do you think are the naming of these strategies has been changing through 
time? 
5. Was there any significant difference among these strategies? 
6. What are the bottlenecks for the integration of biological conservation measures with 
the physical measures on farmlands? 
 
Economical, Social and Technical Sustainability of Natural Resource Management 
Interventions 
1. Do you think the soil conservation structures undertaken through food based program 
will be sustainable in the future? If no why? 
2. In terms of protection, re-plantation and equitable distribution of benefits, do you think 
the fodder plots and forest areas developed on communal lands through food base are 
sustainable in the future? 
3. What type of protection system were in place in the sustainable protection these 
developed areas? 
5. Did the community undertake the maintenance activities on a free basis or expects 
food in return for labor? 
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