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This thesis analyses the role on infrastructure in rural non-farm employment in Ukraine using data from State Committee of Statistics Household Survey 2004. The research identifies and describes personal, household, regional and infrastructural factors that influence rural non-farm employment participation in Ukraine. In this study I discovered determinants that are essential in a person’s decision to work off-farm. For this purpose probit estimation model was applied. The research show that such infrastructural variables as centralized gas, running water and sewerage do not influence RNFE. The only infrastructural factor that affects decision to work off-farm is telecommunication availability. It was also proved that determinants of RNFE differ for genders. Hence, it turned out that the level of education is important only for females` decision to work off-farm. At the same time land owning and livestock availability appeared to be significant factors in determining RNFE only for males. Overall obtained results are mostly in line with previous findings on the RNFE issue. 
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Glossary

RNFE - all economic activities conducted in rural areas except agriculture, livestock, fishing and hunting.

Infrastructure – includes centralized gas, running water, sewerage and telecommunication.
Chapter 1

Introduction

The objective of my research is to empirically find out what the role of infrastructure is in rural non-farm employment (RNFE) in Ukraine.   

RNFE spreading is important for sustainable development of rural areas. The key reason is diversification of rural employment opportunities and sources of income.  These allow to avoid or lower agricultural risks, overcome negative shocks, increase incomes and, thus, raise the living standard in rural areas.

As a great part of Ukrainian population lives in rural areas (more than 30 %) sustainable rural development policy is highly important for Ukraine. Still there is a large disparity between urban and rural areas in terms of income, life quality, job opportunities, physical and economic infrastructure. For a long time rural areas were associated with farm activities while urban areas with non-farm activities (Reardon, 1998). And, indeed, traditionally people who live in rural areas are engaged in farming. However, reformation and modernization of agriculture releases labor employed in farming. This is one of the reasons of rural unemployment. Therefore, promoting other types of employment such as off-farm employment is becoming more and more important. Moreover, RNFE is an important source of income in rural areas. It was found that those involved in off-farm activities usually have a higher living standard (Janvry et al., 2005). Furthermore, for an efficient agricultural process the development of agro-industrial sector is necessary. So, off-farm employment absorbs excess labor supply, provides rural people with an income source, improves the life quality and assists in efficient agricultural development. Therefore, RNFE promotion is essential for sustainable development of rural areas in Ukraine.

Considering the importance of the RNFE issue in Ukraine, it is useful for the government to know what factors determine off-farm participation and how they influence the participation probability. This research can provide the government with proper information while conducting rural policies. As, for instance, one could expect a positive influence of infrastructure on participating in off-farm activities. Moreover, it is obvious that investing in infrastructure would be beneficial not only for off-farm sector but also for agriculture as well as for the rural areas in a whole. The government should consider this fact in their rural policy. And instead of farm subsidizing the money could be spent on improving infrastructure, education, training and other development expenditures. This will have a positive effect on both farm and off-farm activities. “Despite challenges to agriculture and the need to promote non-agricultural activities in rural areas, many policies and investments that support agricultural growth also support growth of the non-agricultural rural economy. Investments in transport and communication infrastructure, education, health, and improvements in factor and output markets can help stimulate agricultural and non-agricultural activities in rural areas” (Siegel, 2005).
The issue of RNFE is also of current importance for Ukraine in the context of WTO accession. One of the problems of the accession process is connected with agriculture: large subsidizing of agricultural activities (which is a common practice in Ukraine) is restricted by the WTO as such activities are considered to be trade-distorting kinds of support. Those activities belong to so-called “amber box”. Thus, farm subsidizing is considered to be a part of “amber box”. 

As we can see from the Diagram 1, “amber box” expenditures are increasing and approaching the WTO restriction.

Diagram 1: Budget financing and the WTO “amber box” expenditures restriction in Ukraine, 2006, 2007

Source: Own calculation on the basis of the Law “On State Budget 2006”, Draft Law “On State Budget 2007”, second reading.

At the same time development expenditures are not forbidden by the WTO. In Ukraine the share of “amber box” expenditures is still dominant. It accounts for 64.6 % of budget expenditures (Table 1). 
Table 1: Budget expenditures in Ukraine according to the WTO classification, 2006 and 2007

	
	2006
	2007

	
	UAH bn
	% of all expenditures
	UAH bn
	% of all expenditures

	“Amber box” expenditures 
	4.2
	57.8
	5.8
	64.6

	“Green box” expenditures
	3.1
	42.2
	3.2
	35.4

	Total 
	7.3
	100.0
	9.0
	100.0


Source: own calculations based on the Law “On State Budget 2006”, Draft of the Law “On State Budget 2007”, second reading.

Meanwhile, rural development expenditures are remaining extremely low – about 35.4 % and continue to decrease. However, “green box” expenditures have positive long-run impact on both agricultural and non-farm sector. This part of expenditures is crucial for sustainable rural development. It is necessary to change budget expenditures towards the improvement of rural areas as it will not only assist sustainable development of rural areas but also allow Ukraine to enter the WTO.  

Development of reliable and affordable infrastructure constitutes a great share of rural development expenditures. Therefore, it is important to recognize the relationship between infrastructure and RNFE.  The results of this research could be used by policy makers in the rural development policies, particularly for RNFE promotion.

Chapter 2

literature review

Rural non-farm employment is defined as all economic activities conducted in rural areas except agriculture, livestock, fishing and hunting (Lanjouw and Lanjouw, 1995). Rural non-farm activities include agro-processing, small business in rural areas, migration, or switching from farming to commodity trading or household assets selling in response to negative circumstances (Davis and Pearce, 2001). Natural Resource Institute describes RNFE in the following way “RNFE is related to employment, income and livelihoods not directly derived from crop and livestock production.”

The most discussed issues in the literature could be structured as those that describe:

· determinants of RNFE;

· factors of RNFE diversification;

· non-farm employment opportunities in countries with different levels of economic development;

· and methods of estimation of RNFE participation.

I will shortly describe and summarize all of these issues in my literature review section.

Most researches agree that the main determinants of RNFE participation are education, gender, credit, land, ethnicity (Wandschneider, 2003). In his article Davis (2003) considers also physical infrastructure and information as determinants that influence the probability of participating in RNFE. Both economists mention wider factors determining participation in off-farm activities: agricultural development, natural resource endowment, economic infrastructure, public services, investment, rural town development and business environment (Wandschneider, 2003; Davis, 2003). 

Also so-called peer
 effects were recognized to have a positive role on household’s decision to participate in off-farm activities.  The distance to the country capital decreases the probability of participation in RNFE (Janvry et al., 2005). Similar results were received by Lass et al. (1992) in their research. They included distance to the nearest town as an explanatory variable and found out that it has a negative effect on participating in off-farm activity. Another variable they added is years of farming, which also decrease the probability of RNFE participation. Additional important factors that determine RNFE participation are a size of household, age and existence of livestock (Bezemer and Davis, 2002).


The key point in the literature is to comprehend whether a person is engaged in off-farm activities due to revenues and new opportunities or is forced to conduct off-farming because of all those factors that discourage to continue farming. Those factors are risky agriculture, bad soil, drought, land scarcity etc. Thus, all factors that determine participation in off-farm activities are defined as demand-pull or distress-push (Efstratoglou-Todoulo, 1990; Islam, 1997; Bright, 2000). A more detailed description of the pull and push factors is presented in the following Table 2.
Table 2:  The Pull and Push Factors of RNFE Diversification

	Pull Factors
	Push Factors

	Higher returns to off-farm activities
	Population growth

	Higher returns on investment in RNFE
	Limited availability of  quality land

	Lower risk of non-farm activities comparing with farming
	Farm productivity decreasing

	A source of cash to households` needs
	Decreasing of returns to farming 

	Economic opportunities: social advantages of urban centers 
	Insufficient access to farm input markets 

	Urban life preferences of young people
	Exhausting of natural resources

	
	Temporary circumstances and shocks 

	
	Limited access to rural financial markets


Source: Davis and Pearce (2001)
In their work Davis and Pearce (2001) suggest that in poor rural areas people tend to switch to non-farm activities due to the higher returns and lower risks. However, in spite of strong motivation in non-farm employment engagement, poor individuals often have limited access to RNFE because of lack of resources (Reardon, 1998).  Therefore, participation in non-farm activities depends on household’s wealth. Less wealthy households will prefer less risky activities, as it is difficult for them to overcome shocks. The rate of RNFE also depends on rural agroclimatic characteristics. Thus, households situated in areas with high-risk agriculture are “pushed” into RNFE to avoid negative shocks. While, households situated in areas with low-risk agriculture are engaged in non-farm activities primarily due to additional income opportunities.

Obviously, with an increase in returns to farming RNFE will decline (Davis and Pearce, 2001). Moreover, demand-pull influence increases with the increase in incomes of poor or middle-income households together with an increase in demand of urban territories for rural products (Islam, 1997).  Distinguishing between the reasons of non-farm activities is important for authorities that conduct rural policies. It gives an understanding whether a livelihood experience prosperity or distress   (Davis and Pearce, 2001).

The RNFE also differs across the countries and the ways of RNFE promotion varies with different levels of economic development. For developing countries it is necessary to increase access of the poor households to financial assets, improve the quality of education and rural infrastructure, and take away land constraints (Reardon, 1998).  These measures as well as the experience of the developed countries can also be applied to the countries in transition. 

Agriculture of developed countries is characterized by increasing diversification. Thus, some rural areas managed to specialize in tourism or rural products, for example. And stress is made on the peculiarities of a region so that different policies are required and multi-sectoral approach is needed (Von Meyer et al., 2000). 

To capture relationships between RNFE participation and explanatory variables most researches use bivariate probit model (Lass et al., 1992; Lanjouw 1998; Isgut, 2002; Janvry et al., 2005). In addition to probit model Serra et al. (2003) estimate RNFE participation by Tobit model, as she supposes to have censoring of the samples due to the fact that most individuals are working on farm but not off farm. 

A logit model allows to receive results similar to probit estimation. Ther logit method was applied in estimations of Buchenrieder (2003). While Mduma (2003) uses another approach. He tries to estimate factors that determine the number of households in a cluster (village) participating in wage employment. In order to do this he runs Poisson regression. 

In spite of the importance of rural non-farm sector to agriculture and the economy as a whole, little research has been done in this area for Ukraine. And the topic is new and of current interest for the economy of Ukraine. This paper determines the factors that influence participation in off-farm activities and particularly find out the role of infrastructure in the off-farm employment. There are lots of studies on RNFE conducted for other countries. I want to conduct such a research for case of Ukraine in order to determine what factors influence RNFE participation in Ukraine and whether estimates differ from those obtained for other countries.  

There was an attempt to find out determinants of RNFE participation in Ukraine by Nivyevskiy (2005). However, that research does not convey much information for policy makers as most of the variables used can not be directly influenced by the authorities. For example such an important policy variable as infrastructure is omitted in the model. I am going to find out what the role of infrastructure in the RNFE is. 

Chapter 3

methodology 
I am going to take a research based on existing experience of RNFE estimation but apply it to the case of Ukraine. Considering previous studies on RNFE issue and my suggestions, the following independent variables will be used in my model: age, gender, education, number of children, household size, land, geographical regions, infrastructure, and livestock.

To account for a life-cycle effect two variables age and age squared are introduced.

Under a variable “land” I consider land per member of a household (in 0.01 hectares). To account for a change in probability of RNFE with an increase of land per a member, this variable will also be introduced in the squared form. 
To capture an influence of geographical location on RNFE probability I divided the territory of Ukraine into five main geographical regions: Northern, Western, Eastern, Southern, and Central
. 
In my model I add infrastructure as an important explanatory variable. It includes telecommunication, gasification, sewerage, and running water. This factor is expected to be essential in determining RNFE participation as many studies recognize positive impact of infrastructure on growth of rural non-agricultural activities (Lanjouw and Lanjouw, 2000; Davis, 2003; Siegel, 2005). And what is more, evidence of infrastructure impact on RNFE participation will allow policy makers to consider this fact in rural policy targeting. As already mentioned, investment in the rural development in Ukraine is of great importance nowadays. This becomes even more evident when the process of Ukraine WTO accession is considered. 
I think that it would be innovative to include the issue of migration in my research. Namely, to see what makes rural people leave rural areas. However, my data set does not allow me to do this as I have static picture: I do not know whether people work in the same region where they live or not. So I cannot analyze migration (that is exiting from rural areas) in my research. What I do, I consider to some extending work migration or commuting. It is included in RNFE as it is alternative non-agricultural activity.

 It would be interesting also to address the issue of what rural types of development would make rural areas more attractive for urban-based firms to “migrate” to the rural areas. In this context distance to the city could be an explanation of what makes rural areas attractive to urban-based firms for reallocation to the rural areas. But unfortunately I do not have information about distance to the city. However, this is captured to some extend by including infrastructural variables. Areas with well-developed infrastructure could attract firms from urban areas. Moreover, I think that regional variables to some extend capture this issue.

Except adding infrastructure as an explanatory variable, I consider also the existence of livestock as a factor that contributes to the model specification. It accounts for existence of domestic animals, poultry or bees in a household.  I consider this variable to be significant in determining RNFE as people that have livestock tend to be engaged in traditional agricultural activities rather than in off-farm activities. That is existence of livestock is supposed to lower the probability of RNFE. 
Adding new important explanatory variables will allow to avoid omitted variable bias.

The dependant variable is the probability of RNFE. It takes either value 1 if a person is engaged in off-farming or 0 otherwise
.
So, the model is of the following form:

RNFE participation = f (Personal characteristics, household’s characteristics, rural area characteristics), where
Personal characteristics: age, gender, number of children education (basic secondary education, high school education, basic higher education, complete higher education and basic technical education);
 Household’s characteristics: household size, land per a member, livestock (exists or not);

 Rural area characteristics: infrastructure (gasification, telecommunication, running water, sewerage), geographical regions (North, West, East, South, Centre).

To find out what factors determine off-farm employment bivariable probit and logit models will be used. 

However, a problem of causality may arise in the estimation. Indeed, empirical research shows positive correlation between a higher non-farm activities diversification and level of education, quality of infrastructure and other variables (Davis and Pearce, 2001). However, the direction of causality is not clear.

It was found that panel data is more efficient in explaining causality. While, cross-sectional data sets fail to detect the causality direction (Ellis, 1998). 
In my case theoretically the problem with causality can arise with such variables as telephone and land (households that work off farm usually earn more and can effort to buy telephone and land). However, considering telephone I came to conclusion that availability of telephone can be considered to be a good proxy for telecommunication and I explain why. The reason is that relatively it is not too costly to buy a telephone set and a number when telecommunication is provided. Therefore, existing of a telephone can reflect telecommunication provision in the village. In support of this in a World Bank Survey (Brook and Smith, 2001) they also use telephone for analyzing telecommunication.
Regarding land issue, I could include just the inherited land as an explanatory variable. This variable is less likely to be a root of inverse causality. However, I do not have data on inherited land and therefore cannot go further in my research. Moreover, I think what is valued more for my research is correlation not causal effects.
In addition, I can face the problem of violation of assumption about homoscedasticity of error terms that is variances of disturbance terms are not constant. And it should be mentioned that in case of probit and logit violation of homoscedasticity leads to inconsistent estimators (Coupe, 2007). I suspect the following variables to be a root of heteroscedasticity: household size, number of children, age, and land per member. To deal with this problem I will use a command “hetprob” in STATA for probit regression. This will allow to efficient estimates that are adjusted for heteroscedasticity.
After applying these methods of estimation I expect the following results. Age is supposed to have a positive influence on off-farm participation up to some point and then decrease the probability of RNFE participation (Ferreira and Lanjouw, 2001). Gender is supposed to be significant and women are expected to have fewer chances to be engaged in off-farm activities (Wandschneider, 2003). Educated people are expected to have more chances to start off-farm business (Wandschneider, 2003). However, the probability of non-farm employment may change due to the level of education (Nivyevskiy, 2005). The explanation for that may be that RNFE are more skills and knowledge involving. That is why additional level of education is believed to contribute to RNFE increasing. 

In addition, it could be that people with general education have more employment opportunities than people with more specific education. Thus, former are more likely to work in rural areas, while educated people have richer economic opportunities and can use them more successfully than people with rural specific education. Hence, migration to the urban areas might be among those opportunities. Therefore, it would be interesting to differentiate between those kinds of education. For this reason I use a variable for technical education. I think that technical education to some extent reflects rural specific schooling since such people learn a profession, probably demanded in rural areas. Hence, people with technical education are more likely to be engaged in traditional farming rather than in off-farm activities.

Concerning number of children, results received by Nivyevskiy (2005) show that greater number of children in a household results the less chances of RNFE participation. The reason for this may be the fact that children require lots of time. And with every additional child a person has less time available for starting non-farm activities. While, the bigger is the size of a household, the greater is the probability of participation in non-farm activities (Bezemer and Davis, 2002).  What concerns the influence of land possessing it is believed that households with greater access to land are less likely to participate in RNFE (Berdegue et al., 2000). Nivyevskiy (2005) found that up to some point land availability decreases the probability of RNFE participation but then with the increase in land ownership participating in non-farm activities rises. The reason for this is that variety of activities is greater for large landowning households than for households with less land owned. Wealthier households have more opportunities and, thus, are more likely to participate in off-farm activities. 

There is also variation of RNFE probability due to location factor. Considering geographical regions it is found (Nivyevskiy, 2005) that people who live in the Western region of Ukraine are the most likely to participate in off-farm activities. 

As for the new factors added I expect them to contribute to the model specification. The quality of the infrastructure is expected to raise off-farm participation rate (Davis, 2003). Using estimation results for Georgia I expect that with an increase in livestock the probability of RNFE will fall (Bezemer and Davis, 2002). That is due to the fact that livestock owning households are more likely to be engaged in traditional farming rather than in RNFE. 

Chapter 4

data description

Data for my research is available from State Committee of Statistics (Derzhcomstat) Household Survey for 2004. Total number of observations is 10059. Among them there are 1178 observations for rural areas that I am interested in. The survey covers all 25 regions, Kyiv and Sevastopol cities. Probability of selection is proportional to quantity of population. 
This household survey is random. A sample represents all the population of Ukraine except enlisted personnel, prisoners, people that live in boarding schools and in retirement homes as well as marginal population strata.  Households take part in a survey one year.  

According to the data set RNFE includes the following activities: mining and manufacturing industries,  electrical energy, gas and water production, construction, commerce and fixing services, hotel and restaurant businesses, transportation and communication, financial activities, real estate operations, state administration, health care and social aid, education and services.
The variable education consists of basic secondary education (8 years of studying at secondary school), high school education (last 3 years of studying at secondary school), basic higher education (5 years of education at a higher educational establishment), complete higher education (last 1-2 years of education at a higher educational establishment) and basic technical education.

Before estimation we can look at summary statistics for farm and non-farm employed (see Table 1A in Appendix A). Among total number of observations in rural area that is 1178, 708 units are engaged in non-farm activities, the rest 476 are employed in agricultural sector. As we can see from the Table 1A in Appendix A, the variables that constitute infrastructure (running water, sewerage, gasification, and telecommunication) appear more frequently in non-farm sector than in farming. Therefore, I believe that infrastructure is an important determinant of RNFE. 

Another interesting fact is that in both sectors the share of males is dominant. However, it is greater in farming than in off-farm activities. 

One more fact from the summary statistics is that the share of those with complete higher education and with basic higher education is greater in off-farm sector than in traditional farming. While in farming the share of people with basic secondary education and with technical education is larger than in off-farm activities. Hence, there are more people with higher education in RNFE than in traditional farming. This confirms the assumption that off-farm employment is associated with higher level of education.

It could also be seen that those who are off-farm employed have less land per a member and less probability of having livestock. Indeed, availability of land and livestock are more associated with agricultural activities rather than with non-agricultural. 

I also provide descriptive statistics of data for males and females in rural areas (see Table 2A, 3A in Appendix A).  As we can notice, the share of females with higher education is greater than the share of males with higher education. At the same time, males are more likely to have high school education and basic technical education if compared to females. As for infrastructural variables, they are more likely to be present in a household where the head is male. Moreover, on average males have more land than females. For the table we can see that females are more frequently working off-farm than males.

Further more precise results are received from probit estimation that are presented in the next section. 

Chapter 5
estimation results

After I run both probit and logit it appeared that they give very similar results (see Appendix B). Therefore, I will report results only after probit regression. 

An impact of each explanatory variable on the RNFE probability is estimated by marginal effects (elasticities). The marginal effects show how the probability of non-farm employment changes when a particular explanatory variable changes by one unit (or change from 0 to 1 for dummy variable) keeping all other explanatory variables constant. The base dummy variables in the probit regression are basic secondary education for the education levels and Central region for the regions. 

The elasticities are provided for a household with average characteristics where the head of a household is a male (to avoid average value for gender dummy). It appeared to be that the probability of RNFE for this particular household is 54.7 %. 

The marginal effects of explanatory variables are presented in Table 3.
Table 3:  Estimated marginal effects (elasticities) after probit

	 Variable
	dy/dx
	Std. Err.

	Household size
	0.014
	0.019

	Number of children in a household
	-0.021
	0.027

	Age
	-0.0002
	0.013

	Age squared
	-0.000004
	0.0002

	Gender (*)
	-0.191**
	0.032

	Complete higher education(*)
	0.225**
	0.060

	Basic higher education(*)
	0.209**
	0.058

	High school education(*)
	0.105***
	0.059

	Basic technical education(*)
	0.016
	0.036

	Running water(*)
	0.024
	0.114

	Sewerage(*)
	-0.079
	0.117

	Centralized gas(*)
	0.052
	0.036

	Telephone(*)
	0.119**
	0.037

	Land per member of a household
	-0.001**
	0.0001

	Land per member of a household squared
	0.000**
	0.000

	Livestock(*)
	-0.071
	0.047

	Southern region(*)
	0.138**
	0.045

	Northern region(*)
	0.111**
	0.046

	Western region(*)
	0.341**
	0.039

	Eastern region(*)
	0.188**
	0.050

	Observations
	1178

	Pseudo R2
	0.1614

	Log likelihood
	-666.41537

	LR chi2(20)      
	256.60

	Prob > chi2    
	0.0000

	Standard errors in parentheses

** significant at 5%; *** significant at 10 %  


(*) a dummy that takes values either 0 or 1

As we can see from the table above, such coefficients as household size, number of children in a household, age, age squared, basic technical education, running water, sewerage, centralized gas and livestock, appear to be insignificant even at 10 % level of significance. 

Ceteris paribus, a man has 19.1 % more chances to be engaged in RNFE than a woman. This result confirms the expectations. The higher is the level of education, the higher is the probability of RNFE. 
What is odd in the results obtained is that such infrastructural variables as running water, sewerage, and centralized gas appear to be insignificant. Moreover, running water and sewerage have opposite signs. The reason for that might be a correlation between these two variables. A prediction is that a household with running water available is supposed to have also sewerage. Hence, a test for correlation is provided (see Table 4). 

Table 4:  Correlation test

             | runwater sewerage

-------------+------------------

    runwater |   1.0000

    sewerage |   0.9565   1.0000
Indeed, these two variables are almost perfectly correlated: the level of correlation is 95.7 %.

Therefore, multicollinearity is present so that I cannot trust those coefficients any more. To deal with this problem, I will run separate regressions including first running water and then sewerage variables (See Tables 1C-4C in the Appendix C). After these estimations I get that my infrastructural variables – running water and sewerage are both insignificant.

Another way to cope with the problem of multicollinearity is to create a dummy that will take the value of 1 in case both running water and sewerage are available and 0 otherwise. Estimation results for this case are the presented in Table 6C, Appendix C. The results in Table 6C show that created dummy is statistically significant at 5 % significance level and decreases the chances to be non-farm employed by 8.7 %. These results are unexpected. Moreover, centralized gas provision appears to be insignificant.
In that case I provide a test for heteroscedasticity (Table 7C, Appendix C). I found that there is heteroscedasticity due to the variable land per member. Marginal effects after probit regression adjusted for heteroscedasticity are presented in Table 8C, Appendix C. It appeared to be that my infrastructural variables such as centralized gas and a dummy for running water and sewerage are insignificant.

The explanation can be that results could be different for males and females. Thus, I run separate regressions for males and females. And, indeed, as can be noticed from Table 5 below, I got different results (see also STATA output in Tables 2D and 4D, Appendix D). It appeared to be that infrastructural variables are more significant for males rather than females. I consider this estimation to be superior to previous one, since I found different output empirically. Therefore, if I do not separate regressions I will merge the effects and will not be able to trust the coefficient. 
Table 5:  Estimated marginal effects (elasticities) after probit for males and females

	
	Males
	Females

	 Variable
	dy/dx
	St.dev
	dy/dx
	St.dev

	Household size
	0.001
	0.024
	0.029
	0.027

	Number of children in a household
	0.019
	0.033
	-0.077***
	0.040

	Age
	0.003
	0.015
	-0.006
	0.020

	Age squared
	-0.00001
	0.0002
	0.00000
	0.0002

	Complete higher education(*)
	0.155***
	0.081
	0.222**
	0.055

	Basic higher education(*)
	0.160**
	0.075
	0.213**
	0.068

	High school education(*)
	0.048
	0.073
	0.154***
	0.081

	Basic technical education(*)
	0.016
	0.041
	0.013
	0.061

	Running water and Sewerage(*)
	-0.062
	0.046
	-0.019
	0.066

	Centralized gas(*)
	0.081**
	0.043
	0.003
	0.053

	Telephone(*)
	0.104**
	0.044
	0.108**
	0.053

	Land per member of a household
	-0.001**
	0.0002
	-0.0002
	0.0004

	Land per member of a household squared
	0.000**
	0.000
	0.000
	0.000

	Livestock(*)
	-0.146**
	0.056
	0.044
	0.074

	Southern region(*)
	0.126**
	0.055
	0.124**
	0.056

	Northern region(*)
	0.100***
	0.057
	0.089***
	0.058

	Western region(*)
	0.342**
	0.047
	0.226**
	0.047

	Eastern region(*)
	0.158**
	0.062
	0.178**
	0.052

	 
	 
	 
	 
	 

	Observations
	814
	 
	364
	 

	Pseudo R2
	0.1591
	
	0.1401
	

	Log likelihood
	-472.82382
	
	-181.45475
	

	LR chi2(20)      
	178.94
	
	59.13
	

	Prob > chi2    
	0.0000
	
	0.0000
	

	Standard errors in parentheses

** significant at 5%; *** significant at 10 %  


(*) a dummy that takes values either 0 or 1

Indeed, as we can see from the table above, the results obtained differ for males and females. Thus, such an important infrastructural variable as centralized gas is significant only for males’ participation in RNFE. As was expected, centralized gas provision appeared to have positive effect on RNFE. It increases males’ participation in RNFE by 8 % for all other explanatory variables.
However, I should test for heteroscedasticity. It appeared to be that suspected variables (previously listed in the chapter Methodology) do not cause heteroscedasticity for the case of regression for females. While, it was found that there is heteroscedasticity due to the variable land per member for the case of regression for males (see Table 5D, Appendix D). Marginal effects with correction for heteroscedasticity for males are presented in Table 6. 

Table 6:  Estimated marginal effects (elasticities) after probit for males corrected for heteroscedasticity
	 Variable
	dy/dx
	St.dev

	Household size
	-0.001
	0.013

	Number of children in a household
	0.015
	0.019

	Age
	0.001
	0.009

	Age squared
	0.000
	0.000

	Complete higher education(*)
	0.093
	0.066

	Basic higher education(*)
	0.097
	0.060

	High school education(*)
	0.026
	0.042

	Basic technical education(*)
	0.017
	0.024

	Running water and Sewerage(*)
	-0.027
	0.026

	Centralized gas(*)
	0.047
	0.029

	Telephone(*)
	0.062***
	0.032

	Land per member of a household squared
	-0.000003**
	0.000

	Livestock(*)
	-0.100**
	0.048

	Southern region(*)
	0.057
	0.041

	Northern region(*)
	0.061
	0.042

	Western region(*)
	0.230**
	0.069

	Eastern region(*)
	0.113**
	0.057

	Land per member of a household
	0.001**
	0.000

	 
	 
	 

	Observations
	814
	 

	Wald chi2(17)         
	82.14
	

	Log likelihood 
	-474.1012                      
	

	Prob > chi2    
	0.0000
	

	Standard errors in parentheses

** significant at 5%; *** significant at 10 %  



 (*) a dummy that takes values either 0 or 1

Therefore, I will report results for males that are adjusted for heteroscedasticity.

As could be observed, such an infrastructural variable as availability of a telephone is significant and is positively correlated with RNFE participation for both males and females. It increases chances to be non-farm employed by 6.2 % and 10.8 % for males and females respectively. This result confirms our expectations about positive impact of telecommunication on RNFE. 
However, all other infrastructural variables: centralized gas, running water and sewerage, appear to be insignificant for both genders. So, it can be concluded that infrastructure, particularly centralized gas, running water and sewerage, do not affect rural non- farm employment. This result is unexpected as infrastructure is believed to be positively correlated with RNFE.

As for the other variables I found that the higher is the level of education, the greater is the probability of RNFE for females. While for males education appeared to be insignificant. As we can observe from the Table 5, if the female head of the household has basic higher education, the probability to be non-farm employed increases by 21.3 % all other constant. Getting complete higher education, ceteris paribus, increases RNFE probability for females even further – by 22.2 %. That is we can conclude that, as was expected, getting higher education raises chances of off-farm employment, but in our case only for females. 
Concerning the impact of basic technical education, it appeared to be insignificant for both males and females. Therefore, I did not manage to determine an effect of rural specific education so far.
As for the high school education it is significant only for females and increases their chances to participate in non-farm activities by 15.4 %.

Land and livestock owning do not affect females’ participation in RNFE. As for males’ decision to work off-farm it appear that availability of land per household member increases probability of RNFE participation up to some point but then with the increase in land owning people tend to less participate in off-farm activities. This result contradicts that one that was received by Nivyevskiy (2005). However, it is in line with the founding of Berdegue et al. (2000). They discovered that large landowning households are less likely to work off-farm. In my case the turning point for landowning is -9.75726E-11. Since it is negligible, I can state that households with greater access to land are less likely to participate in RNFE.
As for the livestock, an increase in this variable, as was predicted, is negatively correlated with the probability of RNFE for males, since it decreases the RNFE probability by 10 %. 

The coefficient of number of children appeared to statistically significant only for females. Thus, holding all other variables constant, each additional child decreases the probability of non-farm employment for a woman by 7.7 %. That is in line with the theory that women are more engaged in bearing children than men. 

The probability of RNFE is influences by the geographical location of a household. Thus, living in the Western region, ceteris paribus, raises chances to be non-farm employed by 23 % for males and 22.6 % for females compared to the Central region. A household from the Eastern region where a head is male has also greater probability of RNFE then those from the Central region by 11.3 % (17.8 % for a household with a female being a head). Compared to the Central region, living in the Southern region increases the probability of RNFE by 12.4 % for females. Living in Northern region increases chances for females of working off-farm by 8.9 %. At the same time, Southern and Northern region appeared to be insignificant for males.

I got that people from Western region are most likely to participate in off-farm employment. I think that the reason for this is closeness of this region to Europe, particularly, to the Poland. This is a kind of proxy of the distance to the Europe. Thus, people from the rural areas of the Western Ukraine have more opportunities in terms of employment. That is in off-farm employment as they can migrate to Europe in the search of a job. The RNFE probability for males is greater in this region that for females. One of the explanations for this fact might be that females are less mobile than males, first of all, because they are in charge of bearing children.

Such coefficients as household size, age, age squared appeared to be insignificant even at 10 % level of significance for both males and females. 

Chapter 6
Conclussions AND POLICY RECOMMENDATIONS
In my thesis I have determined factors that influence RNFE in Ukraine. In particular, I have studied the role of infrastructure in determining RNFE using data from Household Survey 2004 conducted by State Committee of Statistics. In my estimation I used bivariate probit model. I run separate regressions for males and females, since it was empirically proved that determinants of RNFE vary for genders. In my estimation I adjusted elasticities for heteroscedasticity in case of probit model for males.

It appeared to be that most infrastructural variables (centralized gas, running water and sewerage) do not affect one’s choice to work off-farm. At the same time another important infrastructural factor such as telecommunication showed to be significant for both males and females. I also discovered other essential factors of RNFE. For males they are land owning and livestock availability. At the same time, these variables are insignificant for females. But what affects females’ decision to work off-farm is number of children and the level of education. The higher level of education the more likely a female will work off farm.  Meanwhile, education appeared to be insignificant for males decision to work off-farm.
Obtained results could be useful for the Agricultural Policy Ministry. This research becomes of a particular interest if consider the State Program of Complex Village Support on the period till 2015. The Program incorporates:

· evaluation of real condition of social infrastructure and determination of development prospects for each settlement in correspondence with social standards and living terms;

·  dealing with rural unemployment and increasing rural incomes: development of enterprises and small and mid-sized agricultural and non-agricultural business;

·  modernization of village territories: engineering infrastructure improvement; development of housing construction and municipal structure, transport communication, telecommunication and computerisation, upgrading education, medical care, culture, etc.
So, rural non-farm sector can become an important factor of absorbing released labour and an additional source of income in rural areas. Thus, promotion of RNFE is an important issue in the rural areas development. For this reason problem of RNFE should be carefully considered by the Ukrainian government as an important one in the rural development policy. The prior task is to switch from trade distorting to developing budget expenditures that have positive long run effect. That will not only guarantee sustainable development of rural areas but also accelerate the process of the WTO accession for Ukraine. 
So, taking into account received results the following recommendations could be formulated. To begin with, access of females from rural areas to getting education should be increased. More precisely, it is important to raise access to higher education for females since higher education is essential RNFE participation. In addition, rural educational programs should be undertaken, as it gives more chances for rural population to increase their incomes and living standards. In particular, these programs should be more addressed to females. Another way of raising non-farm employment is to “bring back” educated people (in particular females) to the rural areas. 

An unexpected result of my research is the fact that infrastructural variables such as centralised gas provision, running water and sewerage do not affect RNFE participation. This means that in Ukraine improved infrastructure does not have impact on RNFE promoting yet. However, the only infrastructural factor that has positive effect on RNFE is telecommunication. Therefore, provision and improvement of rural telecommunication is an important issue in off-farm promotion. Moreover, it will make rural areas attractive for living and allow to draw business in rural livelihoods.
From the results it appeared that Western region of Ukraine is the most favourable for RNFE. Regarding this fact there should be put more efforts on RNFE promotion in the rest of the regions. 
All these policies will increase RNFE opportunities and, thus, will allow to diversificate income sources, raise rural quality of life and make rural areas an attractive place for living. All together that will ensure sustainable development of rural areas.
Chapter 7

FURTHER research

The research could be extended and get deeper in case the data set was richer. For instance, availability of information about distance to the city is supposed to be essential in RNFE. Particularly, with the help of this information it could be explained what makes rural areas attractive to urban-based firms for reallocation to the rural areas. 
In addition, concerning data limitation, it should be mentioned that panel data, on the contrast to cross-sectional, let make stronger conclusions. That is because I could identify not only correlation between my independent variables and RNFE but also find causal effects.  

Another issue for further research is to include the problem of migration. It would be interesting to see what makes rural people leave rural areas. Meanwhile, static data set does not allow to investigate this issue.
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APPENDICES 
Table 1A.  Descriptive Statistics of variables

	
	Non-farm employed
	Employed in agriculture

	Variable
	Obs
	Mean
	Std. Dev.
	Min
	Max
	Obs
	Mean
	Std. Dev.
	Min
	Max

	Household size
	702
	3.42
	1.43
	1
	13
	476
	3.23
	1.35
	1
	9

	Number of children in a household
	702
	0.98
	1.01
	0
	5
	476
	0.93
	0.98
	0
	5

	Age
	702
	43.30
	9.32
	21
	70
	476
	43.71
	9.48
	18
	71

	Age squared
	702
	1961.46
	811.92
	441
	4900
	476
	2000.34
	831.66
	324
	5041

	Gender 
	702
	0.62
	0.49
	0
	1
	476
	0.80
	0.40
	0
	1

	Complete higher education
	702
	0.16
	0.36
	0
	1
	476
	0.11
	0.31
	0
	1

	Basic higher education
	702
	0.25
	0.43
	0
	1
	476
	0.18
	0.39
	0
	1

	High School education
	702
	0.53
	0.50
	0
	1
	476
	0.60
	0.49
	0
	1

	Basic secondary education
	702
	0.06
	0.25
	0
	1
	476
	0.12
	0.32
	0
	1

	Basic technical education
	702
	0.32
	0.47
	0
	1
	476
	0.37
	0.48
	0
	1

	Running water
	702
	0.31
	0.46
	0
	1
	476
	0.31
	0.46
	0
	1

	Sewerage
	702
	0.30
	0.46
	0
	1
	476
	0.29
	0.45
	0
	1

	Centralized gas
	702
	0.41
	0.49
	0
	1
	476
	0.33
	0.47
	0
	1

	Telephone
	702
	0.32
	0.47
	0
	1
	476
	0.24
	0.43
	0
	1

	Land per member of a household
	702
	54.73
	111.49
	0
	1426
	476
	179.40
	349.15
	0
	4385.33

	Land per member of a household squared
	702
	15407.42
	88741.03
	0
	2033476
	476
	153832.90
	1109225.00
	0
	1.92E+07

	Livestock
	702
	0.81
	3910181.00
	0
	1
	476
	0.88
	0.32
	0
	1

	Southern region
	702
	0.20
	0.40
	0
	1
	476
	0.28
	0.45
	0
	1

	Northern region
	702
	0.18
	0.38
	0
	1
	476
	0.17
	0.38
	0
	1

	Western region
	702
	0.32
	0.47
	0
	1
	476
	0.10
	0.30
	0
	1

	Eastern region
	702
	0.11
	0.31
	0
	1
	476
	0.11
	0.31
	0
	1

	Central region
	702
	0.19
	0.39
	0
	1
	476
	0.33
	0.47
	0
	1


Table 2A.  Descriptive Statistics of variables for males

Variable |       Obs        Mean    Std. Dev.       Min        Max

-------------+--------------------------------------------------------

       hsize |       814    3.434889    1.364661          1         13

        h_ch |       814    .9864865    .9962114          0          5

    age_head |       814    43.50983    9.508294         21         71

   age_head2 |       814    1983.402    835.0497        441       5041

    sex_head |       814           1           0          1          1

-------------+--------------------------------------------------------

comp_highe~d |       814    .1179361    .3227308          0          1

basic_high~d |       814    .1879607     .390921          0          1

   hs_sec_ed |       814    .6093366     .488199          0          1

 basi_sec_ed |       814    .0847666    .2787053          0          1

         ptu |       814    .3980344    .4897936          0          1

-------------+--------------------------------------------------------

    runwater |       814    .3292383    .4702256          0          1

    sewerage |       814    .3108108    .4631101          0          1

        both |       814    .3108108    .4631101          0          1

    gascentr |       814    .3587224    .4799204          0          1

     hteleph |       814    .2911548     .454574          0          1

-------------+--------------------------------------------------------

land_per_m~r |       814    117.0275     276.857          0    4385.33

land_per_m~2 |       814    90251.07      851661          0   1.92e+07

     poultry |       814    .8538084    .3535155          0          1

      branch |       814     .534398    .4991221          0          1

south_region |       814    .2457002    .4307663          0          1

-------------+--------------------------------------------------------

north_region |       814    .1719902    .3776039          0          1

 west_region |       814    .2309582    .4217049          0          1

 east_region |       814    .1130221    .3168145          0          1

center_reg~n |       814    .2383292    .4263235          0          1

Table 3A.  Descriptive Statistics of variables for females

    Variable |       Obs        Mean    Std. Dev.       Min        Max

-------------+--------------------------------------------------------

       hsize |       364    3.131868    1.459905          1         10

        h_ch |       364    .9065934     1.01072          0          5

    age_head |       364    43.36538    9.105201         18         67

   age_head2 |       364    1963.234    785.6587        324       4489

    sex_head |       364           0           0          0          0

-------------+--------------------------------------------------------

comp_highe~d |       364    .1730769    .3788345          0          1

basic_high~d |       364    .2994505    .4586478          0          1

   hs_sec_ed |       364    .4423077    .4973441          0          1

 basi_sec_ed |       364    .0851648     .279511          0          1

         ptu |       364    .2005495    .4009627          0          1

-------------+--------------------------------------------------------

    runwater |       364    .2664835    .4427285          0          1

    sewerage |       364    .2472527    .4320087          0          1

        both |       364    .2472527    .4320087          0          1

    gascentr |       364    .4038462    .4913427          0          1

     hteleph |       364     .282967    .4510606          0          1

-------------+--------------------------------------------------------

land_per_m~r |       364     78.4383    151.5446          0       1221

land_per_m~2 |       364    29055.26    114434.4          0    1490841

       q_car |       364    .1923077    .4015756          0          2

     poultry |       364    .8104396    .3924927          0          1

      branch |       364    .7335165    .4427285          0          1

-------------+--------------------------------------------------------

south_region |       364     .206044    .4050191          0          1

north_region |       364    .1895604    .3924927          0          1

 west_region |       364    .2417582    .4287379          0          1

 east_region |       364    .0906593    .2875193          0          1

center_reg~n |       364     .271978    .4455911          0          1

APPENDIX B. Estimation Results of Probit and Logit Models 
Table 1B: Probit Regression

Probit regression                                 Number of obs   =       1178

                                                  LR chi2(20)     =     256.60

                                                  Prob > chi2     =     0.0000

Log likelihood = -666.41537                       Pseudo R2       =     0.1614

------------------------------------------------------------------------------

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

-------------+----------------------------------------------------------------

       hsize |   .0343117   .0484999     0.71   0.479    -.0607464    .1293698

        h_ch |  -.0531659   .0682749    -0.78   0.436    -.1869821    .0806504

    age_head |    -.00049   .0323859    -0.02   0.988    -.0639652    .0629852

   age_head2 |  -9.63e-06   .0003711    -0.03   0.979     -.000737    .0007178

    sex_head |  -.5195483    .091821    -5.66   0.000    -.6995142   -.3395824

comp_highe~d |   .6067758   .1783066     3.40   0.001     .2573012    .9562503

basic_high~d |   .5513066   .1632918     3.38   0.001     .2312606    .8713526

       hs_ed |   .2665396   .1507233     1.77   0.077    -.0288725    .5619518

         ptu |   .0399127   .0911716     0.44   0.662    -.1387804    .2186058

    runwater |   .0609663   .2897469     0.21   0.833    -.5069271    .6288597

    sewerage |  -.1989609   .2957341    -0.67   0.501    -.7785891    .3806672

    gascentr |    .132057   .0920201     1.44   0.151    -.0482991    .3124131

     hteleph |   .3039145   .0961353     3.16   0.002     .1154928    .4923363

land_per_m~r |  -.0024247   .0003382    -7.17   0.000    -.0030876   -.0017618

land_per_m~2 |   4.43e-07   1.35e-07     3.29   0.001     1.80e-07    7.07e-07

     poultry |   -.180434   .1228361    -1.47   0.142    -.4211884    .0603204

south_region |   .3549934   .1182215     3.00   0.003     .1232836    .5867032

north_region |   .2842681   .1214024     2.34   0.019     .0463236    .5222125

 west_region |   .9445398    .125424     7.53   0.000     .6987132    1.190366

 east_region |   .5008434   .1448054     3.46   0.001       .21703    .7846569

       _cons |   .1178789   .6861108     0.17   0.864    -1.226874    1.462631

------------------------------------------------------------------------------

Table 2B: Marginal effects for after probit 
. mfx compute, at ( sex_head=1)

Marginal effects after probit

      y  = Pr(branch) (predict)

         =  .54732912

------------------------------------------------------------------------------

variable |      dy/dx    Std. Err.     z    P>|z|  [    95% C.I.   ]      X

---------+--------------------------------------------------------------------

   hsize |   .0135919      .01922    0.71   0.479  -.024074  .051258   3.34126

    h_ch |  -.0210607      .02705   -0.78   0.436  -.074079  .031957     .9618

age_head |  -.0001941      .01283   -0.02   0.988  -.025339   .02495   43.4652

age_he~2 |  -3.81e-06      .00015   -0.03   0.979  -.000292  .000284   1977.17

sex_head*|  -.1910852      .03182   -6.01   0.000  -.253449 -.128722         1

comp_h~d*|   .2253808      .05963    3.78   0.000   .108506  .342256   .134975

bas~r_ed*|   .2094951      .05806    3.61   0.000   .095695  .323295   .222411

   hs_ed*|   .1054567      .05939    1.78   0.076  -.010949  .221862   .557725

     ptu*|   .0157971      .03606    0.44   0.661  -.054873  .086467   .337012

runwater*|   .0241121      .11439    0.21   0.833  -.200083  .248307   .309847

sewerage*|  -.0790072      .11742   -0.67   0.501  -.309156  .151141   .291171

gascentr*|   .0521629       .0362    1.44   0.150  -.018788  .123113   .372666

 hteleph*|   .1187857      .03687    3.22   0.001   .046518  .191053   .288625

land_p~r |  -.0009605      .00013   -7.15   0.000  -.001224 -.000697   105.103

land_p~2 |   1.76e-07      .00000    3.29   0.001   7.1e-08  2.8e-07   71341.7

 poultry*|  -.0707289      .04747   -1.49   0.136  -.163763  .022305   .840407

south_~n*|   .1377388      .04455    3.09   0.002   .050431  .225047   .233447

north_~n*|   .1105631      .04603    2.40   0.016   .020352  .200774   .177419

west_r~n*|   .3409238      .03856    8.84   0.000   .265341  .416506   .234295

east_r~n*|    .188292      .05025    3.75   0.000   .089805  .286779   .106112

------------------------------------------------------------------------------

(*) dy/dx is for discrete change of dummy variable from 0 to 1

Table 3B: Logit Regression

Logistic regression                               Number of obs   =       1178

                                                  LR chi2(20)     =     258.58

                                                  Prob > chi2     =     0.0000

Log likelihood = -665.42213                       Pseudo R2       =     0.1627

------------------------------------------------------------------------------

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

-------------+----------------------------------------------------------------

       hsize |   .0540391   .0815875     0.66   0.508    -.1058695    .2139477

        h_ch |  -.0827175   .1141099    -0.72   0.469    -.3063689    .1409338

    age_head |  -.0010224   .0543809    -0.02   0.985    -.1076071    .1055623

   age_head2 |    -.00001   .0006228    -0.02   0.987    -.0012307    .0012106

    sex_head |  -.8801213   .1571427    -5.60   0.000    -1.188115   -.5721273

comp_highe~d |   1.028967   .2976764     3.46   0.001      .445532    1.612402

basic_high~d |   .8942732   .2705763     3.31   0.001     .3639534    1.424593

       hs_ed |   .4495862   .2486945     1.81   0.071     -.037846    .9370184

         ptu |   .0563511   .1516218     0.37   0.710    -.2408222    .3535243

    runwater |   .0979853    .505167     0.19   0.846    -.8921238    1.088094

    sewerage |  -.3263526   .5134769    -0.64   0.525    -1.332749    .6800436

    gascentr |    .228382   .1546786     1.48   0.140    -.0747826    .5315465

     hteleph |   .5230884   .1621586     3.23   0.001     .2052634    .8409134

land_per_m~r |  -.0041299   .0005988    -6.90   0.000    -.0053036   -.0029562

land_per_m~2 |   7.34e-07   2.69e-07     2.73   0.006     2.07e-07    1.26e-06

     poultry |  -.3046683   .2061678    -1.48   0.139    -.7087499    .0994132

south_region |   .5814563   .1954619     2.97   0.003     .1983579    .9645546

north_region |   .4676486   .1988121     2.35   0.019     .0779842    .8573131

 west_region |   1.586866   .2156094     7.36   0.000     1.164279    2.009452

 east_region |   .8324145   .2392747     3.48   0.001     .3634448    1.301384

       _cons |   .2181246   1.151264     0.19   0.850    -2.038312    2.474561

------------------------------------------------------------------------------

Table 4B: Margianl effects for after logit

. mfx compute, at ( sex_head=1)

Marginal effects after logit

      y  = Pr(branch) (predict)

         =  .54854301

------------------------------------------------------------------------------

variable |      dy/dx    Std. Err.     z    P>|z|  [    95% C.I.   ]      X

---------+--------------------------------------------------------------------

   hsize |   .0133824      .02021    0.66   0.508  -.026231  .052996   3.34126

    h_ch |  -.0204845      .02826   -0.72   0.469  -.075881  .034912     .9618

age_head |  -.0002532      .01347   -0.02   0.985  -.026648  .026142   43.4652

age_he~2 |  -2.48e-06      .00015   -0.02   0.987  -.000305    .0003   1977.17

sex_head*|  -.1969859      .03242   -6.08   0.000  -.260523 -.133448         1

comp_h~d*|   .2334425      .05868    3.98   0.000   .118426  .348459   .134975

bas~r_ed*|   .2099514      .05842    3.59   0.000   .095451  .324451   .222411

   hs_ed*|   .1111417      .06112    1.82   0.069  -.008653  .230936   .557725

     ptu*|   .0139414      .03748    0.37   0.710  -.059519  .087402   .337012

runwater*|   .0242148      .12455    0.19   0.846  -.219893  .268322   .309847

sewerage*|  -.0810843      .12756   -0.64   0.525  -.331101  .168932   .291171

gascentr*|   .0563272      .03792    1.49   0.137  -.018004  .130659   .372666

 hteleph*|   .1270965      .03835    3.31   0.001   .051936  .202257   .288625

land_p~r |  -.0010227      .00015   -6.86   0.000  -.001315 -.000731   105.103

land_p~2 |   1.82e-07      .00000    2.73   0.006   5.1e-08  3.1e-07   71341.7

 poultry*|   -.074361      .04933   -1.51   0.132  -.171048  .022326   .840407

south_~n*|   .1401098      .04532    3.09   0.002   .051283  .228936   .233447

north_~n*|   .1130193      .04646    2.43   0.015   .021965  .204074   .177419

west_r~n*|   .3478805      .03842    9.06   0.000   .272586  .423175   .234295

east_r~n*|   .1922825      .04979    3.86   0.000    .09469  .289876   .106112

------------------------------------------------------------------------------

(*) dy/dx is for discrete change of dummy variable from 0 to 1

APPENDIX C. Estimation Results of Probit Model
Table 1C: Probit regression with Running water variable included

Probit regression                                 Number of obs   =       1178

                                                  LR chi2(19)     =     256.14

                                                  Prob > chi2     =     0.0000

Log likelihood = -666.64191                       Pseudo R2       =     0.1612

------------------------------------------------------------------------------

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

-------------+----------------------------------------------------------------

       hsize |    .032936   .0484521     0.68   0.497    -.0620284    .1279003

        h_ch |  -.0523009   .0682449    -0.77   0.443    -.1860585    .0814568

    age_head |   .0005966   .0323311     0.02   0.985    -.0627711    .0639644

   age_head2 |  -.0000214   .0003706    -0.06   0.954    -.0007477    .0007049

    sex_head |  -.5214241   .0917935    -5.68   0.000     -.701336   -.3415121

comp_highe~d |    .599176   .1778734     3.37   0.001     .2505506    .9478014

basic_high~d |   .5499724   .1633108     3.37   0.001      .229889    .8700558

       hs_ed |   .2627571   .1506432     1.74   0.081    -.0324982    .5580123

         ptu |    .042581   .0910902     0.47   0.640    -.1359526    .2211146

    runwater |  -.1225187   .0981965    -1.25   0.212    -.3149804     .069943

    gascentr |   .1311515   .0920195     1.43   0.154    -.0492035    .3115065

     hteleph |   .2998724   .0959112     3.13   0.002     .1118899     .487855

land_per_m~r |  -.0024085   .0003368    -7.15   0.000    -.0030685   -.0017484

land_per_m~2 |   4.40e-07   1.35e-07     3.27   0.001     1.76e-07    7.04e-07

     poultry |  -.1794837   .1227982    -1.46   0.144    -.4201637    .0611963

south_region |   .3477266   .1177291     2.95   0.003     .1169819    .5784713

north_region |   .2798143   .1212083     2.31   0.021     .0422504    .5173783

 west_region |   .9383156   .1250414     7.50   0.000      .693239    1.183392

 east_region |    .493181   .1442714     3.42   0.001     .2104144    .7759477

       _cons |   .1047377   .6855372     0.15   0.879     -1.23889    1.448366

------------------------------------------------------------------------------

Table 2C: Marginal effects after probit regression with Running water variable included

Marginal effects after probit

      y  = Pr(branch) (predict)

         =  .54721314

------------------------------------------------------------------------------

variable |      dy/dx    Std. Err.     z    P>|z|  [    95% C.I.   ]      X

---------+--------------------------------------------------------------------

   hsize |   .0130474       .0192    0.68   0.497  -.024582  .050677   3.34126

    h_ch |  -.0207187      .02704   -0.77   0.444  -.073715  .032278     .9618

age_head |   .0002364      .01281    0.02   0.985  -.024866  .025339   43.4652

age_he~2 |  -8.48e-06      .00015   -0.06   0.954  -.000296  .000279   1977.17

sex_head*|   -.191716      .03179   -6.03   0.000  -.254018 -.129414         1

comp_h~d*|    .222857      .05971    3.73   0.000   .105834   .33988   .134975

bas~r_ed*|   .2090365       .0581    3.60   0.000   .095162  .322911   .222411

   hs_ed*|   .1039695      .05937    1.75   0.080  -.012401   .22034   .557725

     ptu*|   .0168527      .03602    0.47   0.640  -.053748  .087453   .337012

runwater*|  -.0486262        .039   -1.25   0.212   -.12507  .027818   .309847

gascentr*|   .0518085       .0362    1.43   0.152   -.01915  .122767   .372666

 hteleph*|   .1172417      .03681    3.18   0.001   .045089  .189395   .288625

land_p~r |  -.0009541      .00013   -7.13   0.000  -.001216 -.000692   105.103

land_p~2 |   1.74e-07      .00000    3.27   0.001   7.0e-08  2.8e-07   71341.7

 poultry*|  -.0703651      .04747   -1.48   0.138  -.163395  .022665   .840407

south_~n*|   .1350099      .04443    3.04   0.002   .047919  .222101   .233447

north_~n*|   .1088809        .046    2.37   0.018   .018713  .199049   .177419

west_r~n*|   .3390426      .03856    8.79   0.000   .263467  .414618   .234295

east_r~n*|   .1856533      .05024    3.70   0.000   .087188  .284119   .106112

------------------------------------------------------------------------------

(*) dy/dx is for discrete change of dummy variable from 0 to 1

Table 3C: Probit regression with Sewerage variable included

Probit regression                                 Number of obs   =       1178

                                                  LR chi2(19)     =     256.55

                                                  Prob > chi2     =     0.0000

Log likelihood = -666.43751                       Pseudo R2       =     0.1614

------------------------------------------------------------------------------

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

-------------+----------------------------------------------------------------

       hsize |   .0341123   .0484916     0.70   0.482    -.0609296    .1291541

        h_ch |  -.0530694   .0682736    -0.78   0.437    -.1868832    .0807444

    age_head |  -.0000594   .0323191    -0.00   0.999    -.0634036    .0632848

   age_head2 |  -.0000143   .0003704    -0.04   0.969    -.0007403    .0007118

    sex_head |  -.5197371   .0918243    -5.66   0.000    -.6997093   -.3397648

comp_highe~d |   .6046269   .1780007     3.40   0.001     .2557519    .9535019

basic_high~d |   .5504754   .1632519     3.37   0.001     .2305076    .8704432

       hs_ed |   .2652439   .1506024     1.76   0.078    -.0299314    .5604193

         ptu |   .0406492   .0911094     0.45   0.655     -.137922    .2192204

    sewerage |  -.1404238   .1001705    -1.40   0.161    -.3367545    .0559069

    gascentr |   .1341853   .0914674     1.47   0.142    -.0450875    .3134582

     hteleph |   .3039245   .0961326     3.16   0.002     .1155081    .4923408

land_per_m~r |  -.0024202   .0003374    -7.17   0.000    -.0030815   -.0017589

land_per_m~2 |   4.42e-07   1.34e-07     3.29   0.001     1.79e-07    7.06e-07

     poultry |  -.1813913   .1227481    -1.48   0.139    -.4219732    .0591906

south_region |   .3542015   .1181698     3.00   0.003     .1225929    .5858102

north_region |   .2825111   .1211131     2.33   0.020     .0451338    .5198884

 west_region |   .9427832   .1251378     7.53   0.000     .6975176    1.188049

 east_region |   .4990359   .1445377     3.45   0.001     .2157472    .7823245

       _cons |   .1126751   .6856182     0.16   0.869    -1.231112    1.456462

------------------------------------------------------------------------------

Table 4C: Marginal effects after probit regression with Sewerage variable included

Marginal effects after probit

      y  = Pr(branch) (predict)

         =  .54734946

------------------------------------------------------------------------------

variable |      dy/dx    Std. Err.     z    P>|z|  [    95% C.I.   ]      X

---------+--------------------------------------------------------------------

   hsize |   .0135129      .01921    0.70   0.482  -.024146  .051172   3.34126

    h_ch |  -.0210223      .02705   -0.78   0.437  -.074039  .031994     .9618

age_head |  -.0000235       .0128   -0.00   0.999  -.025116  .025069   43.4652

age_he~2 |  -5.66e-06      .00015   -0.04   0.969  -.000293  .000282   1977.17

sex_head*|   -.191143      .03182   -6.01   0.000  -.253501 -.128785         1

comp_h~d*|   .2246583      .05959    3.77   0.000   .107873  .341443   .134975

bas~r_ed*|   .2091965      .05806    3.60   0.000   .095398  .322995   .222411

   hs_ed*|   .1049456      .05935    1.77   0.077  -.011374  .221265   .557725

     ptu*|   .0160882      .03603    0.45   0.655  -.054531  .086707   .337012

sewerage*|  -.0557509       .0398   -1.40   0.161  -.133757  .022255   .291171

gascentr*|       .053      .03598    1.47   0.141  -.017513  .123513   .372666

 hteleph*|   .1187884      .03687    3.22   0.001   .046524  .191053   .288625

land_p~r |  -.0009587      .00013   -7.15   0.000  -.001221 -.000696   105.103

land_p~2 |   1.75e-07      .00000    3.29   0.001   7.1e-08  2.8e-07   71341.7

 poultry*|  -.0710983      .04742   -1.50   0.134  -.164048  .021851   .840407

south_~n*|   .1374393      .04453    3.09   0.002   .050156  .224723   .233447

north_~n*|   .1098959      .04593    2.39   0.017   .019865  .199927   .177419

west_r~n*|   .3403779       .0385    8.84   0.000   .264915  .415841   .234295

east_r~n*|   .1876634      .05019    3.74   0.000   .089285  .286042   .106112

------------------------------------------------------------------------------

(*) dy/dx is for discrete change of dummy variable from 0 to 1

Table 5C: Probit regression with dummy for both Running water and Sewerage variables included

Probit regression                                 Number of obs   =       1178

                                                  LR chi2(19)     =     260.52

                                                  Prob > chi2     =     0.0000

Log likelihood = -664.45234                       Pseudo R2       =     0.1639

------------------------------------------------------------------------------

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

-------------+----------------------------------------------------------------

       hsize |   .0327882   .0483781     0.68   0.498    -.0620311    .1276075

        h_ch |  -.0487974   .0682495    -0.71   0.475     -.182564    .0849692

    age_head |   .0018862   .0323038     0.06   0.953    -.0614282    .0652005

   age_head2 |    -.00003   .0003703    -0.08   0.936    -.0007558    .0006959

    sex_head |  -.5242944   .0917759    -5.71   0.000    -.7041719   -.3444169

comp_highe~d |   .6062523   .1779708     3.41   0.001      .257436    .9550686

basic_high~d |   .5720302   .1635242     3.50   0.000     .2515285    .8925318

       hs_ed |   .2790128   .1507453     1.85   0.064    -.0164426    .5744682

         ptu |    .034853   .0913497     0.38   0.703    -.1441892    .2138952

        both |  -.2187282   .0897772    -2.44   0.015    -.3946883   -.0427681

    gascentr |   .0690375   .0861724     0.80   0.423    -.0998573    .2379323

     hteleph |   .2695447   .0946273     2.85   0.004     .0840786    .4550109

land_per_m~r |  -.0025208   .0003414    -7.38   0.000    -.0031898   -.0018517

land_per_m~2 |   4.66e-07   1.34e-07     3.48   0.000     2.04e-07    7.29e-07

     poultry |  -.1969966   .1231089    -1.60   0.110    -.4382856    .0442925

south_region |   .3133868   .1165259     2.69   0.007     .0850003    .5417734

north_region |   .2557079   .1219141     2.10   0.036     .0167607     .494655

 west_region |   .8981074   .1262487     7.11   0.000     .6506644     1.14555

 east_region |   .4746647   .1441444     3.29   0.001     .1921469    .7571824

       _cons |   .1589954    .684728     0.23   0.816    -1.183047    1.501038

------------------------------------------------------------------------------

Table 6C: Marginal effects after probit regression with dummy for both Running water and Sewerage variables included

Marginal effects after probit

      y  = Pr(branch) (predict)

         =  .54712735

------------------------------------------------------------------------------

variable |      dy/dx    Std. Err.     z    P>|z|  [    95% C.I.   ]      X

---------+--------------------------------------------------------------------

   hsize |   .0129892      .01917    0.68   0.498  -.024584  .050563   3.34126

    h_ch |  -.0193314      .02704   -0.71   0.475  -.072332   .03367     .9618

age_head |   .0007472       .0128    0.06   0.953  -.024335  .025829   43.4652

age_he~2 |  -.0000119      .00015   -0.08   0.936  -.000299  .000276   1977.17

sex_head*|  -.1926637      .03175   -6.07   0.000  -.254886 -.130441         1

comp_h~d*|   .2252436      .05955    3.78   0.000   .108525  .341962   .134975

bas~r_ed*|   .2168727      .05776    3.75   0.000   .103667  .330078   .222411

   hs_ed*|   .1103747      .05936    1.86   0.063   -.00597   .22672   .557725

     ptu*|    .013797      .03614    0.38   0.703  -.057032  .084626   .337012

    both*|  -.0868572      .03562   -2.44   0.015  -.156676 -.017038   .291171

gascentr*|   .0273147      .03404    0.80   0.422  -.039398  .094028   .372666

 hteleph*|   .1055818       .0365    2.89   0.004   .034042  .177122   .288625

land_p~r |  -.0009986      .00014   -7.37   0.000  -.001264 -.000733   105.103

land_p~2 |   1.85e-07      .00000    3.48   0.000   8.1e-08  2.9e-07   71341.7

 poultry*|  -.0771297      .04743   -1.63   0.104  -.170085  .015825   .840407

south_~n*|   .1220207      .04431    2.75   0.006   .035181   .20886   .233447

north_~n*|    .099714      .04652    2.14   0.032   .008528    .1909   .177419

west_r~n*|   .3265622      .03962    8.24   0.000   .248908  .404217   .234295

east_r~n*|   .1792104       .0506    3.54   0.000   .080034  .278387   .106112

------------------------------------------------------------------------------

(*) dy/dx is for discrete change of dummy variable from 0 to 1
Table 7C: Testing for heteroscedasticity 

Heteroskedastic probit model                    Number of obs     =       1178

                                                Zero outcomes     =        476

                                                Nonzero outcomes  =        702

                                                Wald chi2(18)     =     132.19

Log likelihood = -672.7964                      Prob > chi2       =     0.0000

------------------------------------------------------------------------------

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

-------------+----------------------------------------------------------------

branch       |

       hsize |   .0376226   .0526953     0.71   0.475    -.0656584    .1409036

        h_ch |  -.0553035   .0745717    -0.74   0.458    -.2014614    .0908544

    age_head |   .0020226   .0353776     0.06   0.954    -.0673163    .0713614

   age_head2 |  -.0000543   .0004076    -0.13   0.894    -.0008532    .0007447

    sex_head |  -.5113918   .1021816    -5.00   0.000     -.711664   -.3111195

comp_highe~d |   .6825126   .1999021     3.41   0.001     .2907116    1.074314

basic_high~d |   .6352892   .1835438     3.46   0.001       .27555    .9950284

   hs_sec_ed |   .2862714    .166825     1.72   0.086    -.0406996    .6132424

         ptu |   .0607035   .1012708     0.60   0.549    -.1377836    .2591906

    gascentr |    .156638   .1009818     1.55   0.121    -.0412827    .3545586

        both |  -.1107475   .1108123    -1.00   0.318    -.3279356    .1064407

     hteleph |   .3126898   .1082139     2.89   0.004     .1005944    .5247852

land_per_m~2 |  -8.72e-06   2.77e-06    -3.15   0.002    -.0000142   -3.29e-06

     poultry |  -.2437855   .1304787    -1.87   0.062     -.499519     .011948

south_region |   .3181267    .136101     2.34   0.019     .0513737    .5848796

north_region |   .3072661   .1332819     2.31   0.021     .0460384    .5684938

 west_region |   .9950047   .1345655     7.39   0.000     .7312613    1.258748

 east_region |    .548192   .1663564     3.30   0.001     .2221394    .8742446

       _cons |   .0188502   .7450383     0.03   0.980    -1.441398    1.479098

-------------+----------------------------------------------------------------

lnsigma2     |

land_per_m~r |   .0016937   .0004773     3.55   0.000     .0007582    .0026292

------------------------------------------------------------------------------

Likelihood-ratio test of lnsigma2=0: chi2(1) =    20.70   Prob > chi2 = 0.0000

Table 8C: Marginal effects after probit regression adjusted for heteroscedasticity
Marginal effects after hetprob

      y  = Pr(branch) (predict)

         =  .39551037

------------------------------------------------------------------------------

variable |      dy/dx    Std. Err.     z    P>|z|  [    95% C.I.   ]      X

---------+--------------------------------------------------------------------

   hsize |   .0121283      .01706    0.71   0.477  -.021307  .045563   3.34126

    h_ch |  -.0178281      .02409   -0.74   0.459  -.065041  .029384     .9618

age_head |    .000652       .0114    0.06   0.954  -.021699  .023003   43.4652

age_he~2 |  -.0000175      .00013   -0.13   0.894  -.000275   .00024   1977.17

sex_head*|  -.1692361      .03566   -4.75   0.000  -.239138 -.099334         1

comp_h~d*|    .224473      .06503    3.45   0.001   .097026   .35192   .134975

basic_~d*|   .2082366      .06009    3.47   0.001   .090465  .326008   .222411

hs_sec~d*|   .0917361      .05352    1.71   0.087  -.013161  .196633   .557725

     ptu*|   .0196092      .03268    0.60   0.548  -.044434  .083653   .337012

gascentr*|   .0506779      .03287    1.54   0.123  -.013751  .115106   .372666

    both*|  -.0355005       .0355   -1.00   0.317  -.105077  .034076   .291171

 hteleph*|   .1018554      .03609    2.82   0.005   .031125  .172586   .288625

land_p~2 |  -2.81e-06      .00000   -4.18   0.000  -4.1e-06 -1.5e-06   71341.7

 poultry*|  -.0797226      .04388   -1.82   0.069  -.165724  .006279   .840407

south_~n*|   .1039425      .04594    2.26   0.024   .013899  .193986   .233447

north_~n*|   .1006384      .04517    2.23   0.026   .012109  .189168   .177419

west_r~n*|   .3225736      .04603    7.01   0.000   .232363  .412784   .234295

east_r~n*|   .1808097      .05525    3.27   0.001   .072527  .289092   .106112

land_p~r |   .0001729      .00013    1.35   0.177  -.000078  .000424   105.103

------------------------------------------------------------------------------

(*) dy/dx is for discrete change of dummy variable from 0 to 1
APPENDIX D. Econometric Results of Separate Regressions for Males and Females 
Table 1D. Probit regression (with dummy for both Running water and Sewerage variables included for males)

Probit regression                                 Number of obs   =        814

                                                  LR chi2(18)     =     178.94

                                                  Prob > chi2     =     0.0000

Log likelihood = -472.82382                       Pseudo R2       =     0.1591

------------------------------------------------------------------------------

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

-------------+----------------------------------------------------------------

       hsize |   .0028153   .0593471     0.05   0.962    -.1135029    .1191335

        h_ch |   .0466932   .0823127     0.57   0.571    -.1146367    .2080231

    age_head |   .0082965   .0382099     0.22   0.828    -.0665935    .0831864

   age_head2 |  -.0000372   .0004368    -0.09   0.932    -.0008933    .0008188

comp_highe~d |   .4010887    .219238     1.83   0.067    -.0286098    .8307873

basic_high~d |   .4116233   .2022724     2.03   0.042     .0151766      .80807

   hs_sec_ed |   .1205537   .1830746     0.66   0.510     -.238266    .4793734

         ptu |    .039785   .1037621     0.38   0.701     -.163585     .243155

        both |  -.1552698   .1164474    -1.33   0.182    -.3835025    .0729629

    gascentr |   .2034381   .1097833     1.85   0.064    -.0117331    .4186093

     hteleph |    .263961   .1124727     2.35   0.019     .0435185    .4844034

land_per_m~r |  -.0028941   .0004183    -6.92   0.000     -.003714   -.0020742

land_per_m~2 |   5.67e-07   1.40e-07     4.06   0.000     2.94e-07    8.41e-07

     poultry |  -.3776021   .1505633    -2.51   0.012    -.6727007   -.0825035

south_region |   .3215287   .1420027     2.26   0.024     .0432085    .5998488

north_region |   .2544075    .148516     1.71   0.087    -.0366786    .5454936

 west_region |      .9365   .1496224     6.26   0.000     .6432454    1.229755

 east_region |   .4102588   .1707636     2.40   0.016     .0755684    .7449493

       _cons |  -.3538123   .8034944    -0.44   0.660    -1.928632    1.221008

------------------------------------------------------------------------------

Table 2D: Marginal effects after probit regression with dummy for both Running water and Sewerage variables included for males
Marginal effects after probit

      y  = Pr(branch) (predict)

         =   .5319246

------------------------------------------------------------------------------

variable |      dy/dx    Std. Err.     z    P>|z|  [    95% C.I.   ]      X

---------+--------------------------------------------------------------------

   hsize |   .0011195       .0236    0.05   0.962  -.045136  .047375   3.43489

    h_ch |   .0185682      .03273    0.57   0.571  -.045585  .082722   .986486

age_head |   .0032992      .01519    0.22   0.828  -.026482   .03308   43.5098

age_he~2 |  -.0000148      .00017   -0.09   0.932  -.000355  .000326    1983.4

comp_h~d*|   .1547322      .08056    1.92   0.055  -.003162  .312626   .117936

basic_~d*|   .1596029      .07532    2.12   0.034   .011982  .307223   .187961

hs_sec~d*|   .0479575      .07281    0.66   0.510  -.094743  .190658   .609337

     ptu*|   .0158148      .04123    0.38   0.701  -.064985  .096615   .398034

    both*|  -.0618021      .04633   -1.33   0.182  -.152602  .028998   .310811

gascentr*|   .0805434      .04318    1.87   0.062  -.004089  .165176   .358722

 hteleph*|     .10405      .04375    2.38   0.017   .018309  .189791   .291155

land_p~r |  -.0011509      .00017   -6.89   0.000  -.001478 -.000823   117.027

land_p~2 |   2.26e-07      .00000    4.06   0.000   1.2e-07  3.3e-07   90251.1

 poultry*|  -.1464099      .05602   -2.61   0.009    -.2562 -.036619   .853808

south_~n*|   .1260727      .05451    2.31   0.021   .019235   .23291     .2457

north_~n*|   .0998832      .05722    1.75   0.081  -.012257  .212024    .17199

west_r~n*|   .3423982      .04686    7.31   0.000   .250553  .434243   .230958

east_r~n*|   .1580205      .06249    2.53   0.011   .035535  .280506   .113022

------------------------------------------------------------------------------

(*) dy/dx is for discrete change of dummy variable from 0 to 1

Table 3D: Probit regression with dummy for both Running water and Sewerage variables included for females

 Probit regression                                 Number of obs   =        364

                                                  LR chi2(18)     =      59.13

                                                  Prob > chi2     =     0.0000

Log likelihood = -181.45475                       Pseudo R2       =     0.1401

------------------------------------------------------------------------------

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

-------------+----------------------------------------------------------------

       hsize |   .0943441    .087337     1.08   0.280    -.0768333    .2655215

        h_ch |  -.2490124   .1289435    -1.93   0.053     -.501737    .0037123

    age_head |  -.0179935   .0661033    -0.27   0.785    -.1475537    .1115666

   age_head2 |  -3.34e-06   .0007639    -0.00   0.997    -.0015005    .0014938

comp_highe~d |   .9369497   .3188095     2.94   0.003     .3120945    1.561805

basic_high~d |   .7856052   .2896838     2.71   0.007     .2178354    1.353375

   hs_sec_ed |   .5109578   .2775434     1.84   0.066    -.0330171    1.054933

         ptu |   .0413893   .2004997     0.21   0.836     -.351583    .4343616

        both |  -.0607465    .208511    -0.29   0.771    -.4694204    .3479275

    gascentr |   .0086626    .171402     0.05   0.960    -.3272792    .3446043

     hteleph |   .3730098   .1947575     1.92   0.055    -.0087079    .7547275

land_per_m~r |  -.0005644   .0011653    -0.48   0.628    -.0028483    .0017195

land_per_m~2 |  -1.05e-06   1.59e-06    -0.66   0.509    -4.17e-06    2.07e-06

     poultry |   .1387258    .225347     0.62   0.538    -.3029463    .5803978

south_region |   .4450754   .2270177     1.96   0.050      .000129    .8900219

north_region |   .3092043   .2179731     1.42   0.156    -.1180152    .7364238

 west_region |   .8881577   .2374606     3.74   0.000     .4227435    1.353572

 east_region |   .7492678   .3067111     2.44   0.015     .1481251     1.35041

       _cons |   .2354195   1.405632     0.17   0.867    -2.519569    2.990408

------------------------------------------------------------------------------

Table 4D: Marginal effects after probit regression with dummy for both Running water and Sewerage variables included for females

Marginal effects after probit

      y  = Pr(branch) (predict)

         =  .76257656

------------------------------------------------------------------------------

variable |      dy/dx    Std. Err.     z    P>|z|  [    95% C.I.   ]      X

---------+--------------------------------------------------------------------

   hsize |   .0291564      .02694    1.08   0.279  -.023647   .08196   3.13187

    h_ch |  -.0769554      .03977   -1.94   0.053  -.154896  .000986   .906593

age_head |  -.0055608      .02043   -0.27   0.785  -.045597  .034476   43.3654

age_he~2 |  -1.03e-06      .00024   -0.00   0.997  -.000464  .000462   1963.23

comp_h~d*|   .2221288      .05527    4.02   0.000   .113797   .33046   .173077

basic_~d*|   .2128985      .06807    3.13   0.002   .079491  .346306   .299451

hs_sec~d*|   .1537986      .08147    1.89   0.059  -.005881  .313478   .442308

     ptu*|   .0126769      .06086    0.21   0.835  -.106608  .131961   .200549

    both*|  -.0189766      .06583   -0.29   0.773  -.148002  .110048   .247253

gascentr*|   .0026755       .0529    0.05   0.960  -.101016  .106367   .403846

 hteleph*|   .1082091       .0525    2.06   0.039    .00531  .211108   .282967

land_p~r |  -.0001744      .00036   -0.48   0.628   -.00088  .000531   78.4383

land_p~2 |  -3.25e-07      .00000   -0.66   0.509  -1.3e-06  6.4e-07   29055.3

 poultry*|   .0441517      .07373    0.60   0.549  -.100361  .188664    .81044

south_~n*|   .1239083      .05624    2.20   0.028   .013687  .234129   .206044

north_~n*|   .0886906      .05765    1.54   0.124  -.024303  .201684    .18956

west_r~n*|   .2260139      .04737    4.77   0.000   .133163  .318864   .241758

east_r~n*|   .1775532      .05159    3.44   0.001   .076433  .278674   .090659

------------------------------------------------------------------------------

(*) dy/dx is for discrete change of dummy variable from 0 to 1

Table 5D: Marginal effects after probit regression adjusted for heteroscedasticity for males
Heteroskedastic probit model                    Number of obs     =        814

                                                Zero outcomes     =        379

                                                Nonzero outcomes  =        435

                                                Wald chi2(17)     =      82.14

Log likelihood = -474.1012                      Prob > chi2       =     0.0000

------------------------------------------------------------------------------

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

-------------+----------------------------------------------------------------

branch       |

       hsize |   -.005308   .0663871    -0.08   0.936    -.1354242    .1248083

        h_ch |   .0728607   .0929021     0.78   0.433    -.1092241    .2549455

    age_head |   .0050044   .0426625     0.12   0.907    -.0786126    .0886214

   age_head2 |  -7.29e-07   .0004898    -0.00   0.999    -.0009607    .0009592

comp_highe~d |   .4221184   .2543977     1.66   0.097    -.0764919    .9207287

basic_high~d |   .4465535    .233379     1.91   0.056     -.010861     .903968

   hs_sec_ed |   .1334487   .2090645     0.64   0.523    -.2763102    .5432076

         ptu |   .0842086   .1188023     0.71   0.478    -.1486396    .3170568

        both |   -.136706    .132291    -1.03   0.301    -.3959915    .1225795

    gascentr |   .2306343   .1249548     1.85   0.065    -.0142727    .4755413

     hteleph |   .3003591   .1305959     2.30   0.021     .0443959    .5563224

land_per_m~2 |  -.0000171   4.51e-06    -3.80   0.000     -.000026   -8.28e-06

     poultry |  -.4544818   .1646049    -2.76   0.006    -.7771014   -.1318622

south_region |   .2709385   .1694175     1.60   0.110    -.0611136    .6029906

north_region |   .2855984   .1680518     1.70   0.089    -.0437771    .6149739

 west_region |   .9904102   .1661553     5.96   0.000     .6647519    1.316069

 east_region |   .5002573   .2052089     2.44   0.015     .0980552    .9024593

       _cons |  -.3170781   .8909621    -0.36   0.722    -2.063332    1.429176

-------------+----------------------------------------------------------------

lnsigma2     |

land_per_m~r |   .0023775   .0004777     4.98   0.000     .0014413    .0033137

------------------------------------------------------------------------------

Likelihood-ratio test of lnsigma2=0: chi2(1) =    35.67   Prob > chi2 = 0.0000

Reject H0: there is heteroscedasticity due to the variable land per member
Table 6D: Marginal effects with correction for heteroscedasticity for males
Marginal effects after hetprob

      y  = Pr(branch) (predict)

         =  .18116045

------------------------------------------------------------------------------

variable |      dy/dx    Std. Err.     z    P>|z|  [    95% C.I.   ]      X

---------+--------------------------------------------------------------------

   hsize |  -.0010588      .01323   -0.08   0.936  -.026986  .024868   3.43489

    h_ch |   .0145336      .01872    0.78   0.438  -.022167  .051234   .986486

age_head |   .0009982      .00851    0.12   0.907  -.015683   .01768   43.5098

age_he~2 |  -1.45e-07       .0001   -0.00   0.999  -.000192  .000191    1983.4

comp_h~d*|   .0932574       .0656    1.42   0.155  -.035319  .221834   .117936

basic_~d*|   .0973519      .05996    1.62   0.104   -.02016  .214864   .187961

hs_sec~d*|   .0263493      .04159    0.63   0.526  -.055161  .107859   .609337

     ptu*|    .016896      .02409    0.70   0.483   -.03031  .064102   .398034

    both*|    -.02678      .02645   -1.01   0.311  -.078628  .025068   .310811

gascentr*|   .0470232       .0287    1.64   0.101  -.009222  .103268   .358722

 hteleph*|   .0624569      .03235    1.93   0.053   -.00094  .125854   .291155

land_p~2 |  -3.42e-06      .00000  -24.91   0.000  -3.7e-06 -3.1e-06   90251.1

 poultry*|  -.1003533      .04757   -2.11   0.035  -.193589 -.007118   .853808

south_~n*|   .0565713      .04064    1.39   0.164  -.023079  .136222     .2457

north_~n*|   .0605833      .04167    1.45   0.146   -.02109  .142257    .17199

west_r~n*|   .2299328      .06946    3.31   0.001   .093786   .36608   .230958

east_r~n*|   .1125413      .05732    1.96   0.050   .000194  .224889   .113022

land_p~r |   .0005706      .00014    4.16   0.000   .000302  .000839   117.027

------------------------------------------------------------------------------

(*) dy/dx is for discrete change of dummy variable from 0 to 1
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� Neighbors around the household on certain area -  ( Janvry et al., 2005)


�  Northern region: Zhytomyr, Kyiv, Rivne, Chernigiv, Sumy oblasts.


Western region: Zakarpattya, Lviv, Volyn, Ivano-Frankivsk, Ternopil, Chernivtsi oblasts;


Eastern region: Kharkiv, Donetsk, Lugansk oblasts;


Southern region: Odesa, Mykolaiv, Kherson, Zaporizhzhya oblasts and Crimea Autonomy.


Central region: Vinnytsya, Khmelnitsky, Cherkasy, Poltava, Kirovograd, Dnipropetrovsk oblasts;





� Only primary employment of rural population is considered in my estimation.











