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Abstract This study empirically examines the determinants of investment activities of 700 sample respondent farm
households in East Hararghe Zone of Oromia regional state in Ethiopia applying tobit model. A multistage sampling
technique and probability proportional to size (PPS) random sampling technique was used to select the respondent
households. The result of the analyses shows that 71.9% of'the entire sample households had investment in different forms
and intensity with the average amount of 6311.91 Birr in the study year. The patterns of their investments were on livestock
production, land development, productive farm assets, family education, khat plantation, and small industry and business
developments. The results of the econometric analysis reveal that sexofhousehold head, household size, dependency ratio,
livestock ownership, farm income, access to road, training participation, investment incentives, contact with development
agents, corruption, objective of investment, and inflation perception of household head were found to significantly influence
the willingness probability and intensity of capital use for investment among the sample households. The findings of the
study calls for formal institutions to support and utilize farm households’ investment achievements as an engine for overall

development of the country in general and rural areas of the country in particular.
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1. Introduction

Investment is one of a strategic variable in economic
growth of a country. It is also important determinant of both
households and individual wellbeing. However, low invest
ment level has been a dominant feature of the Ethiopian
Economy. The average share of gross domestic savings and
investment from GDP was 12.4 and 18.5 percent, respective
ly for the last twenty years. As a result, the average resource
gap was 6.1 per cent during these years which was financed
by external sources (AEO,[1]).

Even though, numerous attempts were made to encourage
investment in the country, the gross investment especially
fromthe domestic economy is quite low. The average annual
FDI flows to Ethiopia from 2003 to 2006 were only $399
million and increased to $816 million in 2008. Out of the
total projects approved by the Ethiopian Investment Authori
ty and Regional Offices, agricultural investment has received
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low proportion compared to other sectors while service
sector, manufacturing and processing constitute the largest
share of the investment (EIA,[2]; NBE,[3]).

However, the foundation for the Ethiopian economy is and
must long remain agriculture. On average, it accounts for
about 40 percent of the country's GDP, about 90 percent of
the exports, employs about 80 percent of the labor force and
also the supplier of food stuff to consumers and about 70
percent of raw materials to agro-industries in the country. In
spite of its importance in the national economy, agricu lture
has been challenged by large and growing population, limite
d and deteriorating land resources and highly fluctuating
growth (AEQ,[1]).

In recent years, the overall economic growth in Ethiopia is
marked by the fast growth and impressive performances with
gross domestic product (GDP) growth of 8.8 percent in 2010.
However, the growth rate registered is often notcommensur
ate with the level of domestic saving and investment of the
country. It is either mainly derived from foreign aid, foreign
direct investment or foreign based loans (Economic
Watch,[4]). Then, this has made the country to excessively
depend on external resources to finance their develop ment.
These external resources are not only inadequate but also
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erratic and shrouded in various controversies and strings. To
reduce external dependence and bring self-sustaining develo
pment, the importance of raising and having demand-driven
domestic investment in the country is of a paramount
importance.

Therefore, this study tries to analyze the major determina
nts of investment behavior of farm households which has
been less addressed in our country, particularly in the rural
areas from microeconomic evidence. The study tries also to
show the ground reality related to patterns and determinates
of farm household investment activities of farm households
in the study area and to fill the existing knowledge gap in the
field of concern.

2. Review of Literature

Investment plays a crucial role in models of economic
growth. It is the creation of capital or the net addition to
capital stock. Investment can be a public investment,
household investment and privet investment. Household
investment is the common type in rural areas of developing
countries. Household investment generally refers to
purchasing assets for productive purpose by households. It is
about the process of actual capital formation through
increasing the production of inventory, or new factories,
housing and tools production. Among the many household
behavior, investment behavior is decisive, because the scale
of investment and investment impact on the level of future
income, and investment will determine the direction of
growth trends of the country. Household investment can be
productive investment, fixed asset investment, technology
investment, and savings investment (Issahaku,[5]; Viaggi et.
al.,[6]).

Theories of household investment

The theories of investment start from Keynesian theory,
which first identified the existence of an independent
investment function in the economy. It mainly suggests
that interest rates have an effect on the level of planned
household investment. A fall in interest rates decreases the
cost of investment relative to the potential yield and as
result planned capital investment margin may become
worthwhile (Viaggi et. al.,[6]; Mishra et al.,[7]).

Accelerator theory is the other prominent theory defining
investment as a linear proportion of changes in output.
According to Mishra et al.,[7] and Asante,[8] the model
states that the larger the gap between the existing capital
stockand the desired capital stock, the greater a firm’s rate of
investment. Then, a net investment equation is:

=5 (K*-K.1) (D
Where I= net investment, K*= desired capital stock, K_ ;= last
period’s capital stock, and & =partial adjustment coefficient

According to Jorgenson,[9] as indicate by Asante,[8] the
Neoclasical theories explains investment as the optimal
capital stock is proportional to output and the user cost of
capital in which capital depends on its price, the real rate of
interest, the rate of depreciation and the tax structure. The “Q”
theory of investment is a theory in neoclassical framework

that explains investment as ratio of the market value of the
existing capital stock to its replacement cost i.e.

O Ratio = Total Markt Value of firm

Total Asset Value

A low Q ratio (between 0 and 1) shows the stock is
undervalued. On the otherhand, a high Q ration (greater than
1) shows the stock is overvalued (Asante,[8]; Tobin,[10]).

The neoliberal approach emphasizes the importance of
financial deepening and high interest rates in stimulating
growth. Investment is positively related to the real rate of
interest. The reason for this is that a rise in interest rates
increases the volume of financial savings through financial
intermediaries and thereby raises investible funds (Viaggi et.
al.[6]).

Irreversible investment theory (Pindyck,[11]) introduced
an element of uncertainty into investment. The argument is
that since capital goods are often firm-specific and has a low
resale value; disinvestment is more costly than positive
investment. Policy uncertainty is also another determinant of
private investment. When a policy reform is introduced,
rational behavior calls for withholding investment until
much o fthe uncertainty regarding the eventualsuccess ofthe
reform is eliminated (Issahaku,[5]; Mishra et al.,[7];
Asante,[8]).

The choice to invest by households can be as a
consequence of many causal factors. But it is the fact that no
single model or theory actually has the ability to account for
every aspect of such a vastly broad subject. There have been
many empirical studies on determinants of investment at
national, household level and individuals by different
researchers using time series data, panel data and cross
sectional data with reference to some developing countries
(Issahaku,[5]; Viaggiet. al.,[6]; Mishra et al.,[7]). The major
potential determinants of household investment from these
different empirical works are institutional factors, income
and growth rates, demography, uncertainty measures, and
external factors (Issahaku,[5]; Adeyemo and Bamire,[12];
Manyama,[ 13]).

@)

3. Research Methodology
3.1. Description of the Study Area and Population

The study was conducted in East Hararghe zone of the
Oromia reginal state in Ethiopia. The zone is geographically
located between 7 32 - 9'44 North latitudeand 41 10 -43°16
East longitudes with altitude ranging from 500 to 3405
meters above sea level (PEDO,[14].

The Zone has a total population of 2,723,850 of whom
50.8 per cent are men and 49.2 per cent are women with
population density of 151.87 persons per km’® and unevenly
distributed (CSA,[15]). Of the total population of the zone
87.4 per cent, 12.6 percent, and 1.11 per cent are residents of
urban, rural and pastoralists, respectively.

3.2. Methods of Data Collection and Analysis
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A multistage sampling technique and probability
proportional to size (PPS)' randomsampling technique was
used to select respondent households to collect primary data.
700 sample respondent households were used which was
determined based on simplified formula developed by
Yamane,[16] at 95 per cent confidence level, 0.5 degree of
variability and 95 per cent level of precision.

— N

T 14N (e)? )
Where n is the sample size, N is total household heads, and e
is the level of precision.

Bottom of Form

Different descriptive statistics were used to have a clear
picture of socio-economic characteristics of all sample
households and their responses. To analyze majordetermina
nts ofhousehold investment Tobit Model (Tobin,[ 10]) which
is shown in equation (3.8) was used. This model was chosen
because it has an advantage over other models in that it
reveals both the probability of willingness and intensity of
capital use which is tend to be censored at the lower limit of
zero (Gujarati,[17]; Girma et al.,[18]).

The tobit model specification is given as follows

YVi=Xp+u, i=1,2,..n®
Y, =Y ifY >0

1 1

=0 ifY <0

1

(5

Where:

Y;: the observed household savings or annual household
investment

Yi* is the latent variable which is not observed

B is Vector of unknown parameters

Wiis error terms that are assumed to be independently and
normally distributed with mean zero and a constant variance
o? (=1,2..n)

X;: - vector of independent variable affecting household
investment.

The threshold value in the above model is zero. The model
parameters are estimated by maximizing the tobit likelihood
function of the following form (Gujarati,[17]; Girma et
al.[18]; Maddala,[20]).

LZHlf Yi_IBiXi lBiXi
o o
Where f and F are the density probability function and

[T F

Y*,<0 o

(©)

cumulative distribution function of Yi*, respectively. H
Yi <0

Means the product over I for which Y;*<0, and H means
Yi >0
the product over those I for which Y;*>0.
Decomposition techniques were used to analyze the
effects of explanatory variables

' The PPS is used to determine proportional allocation under which the sizes of

the samples from the different cluster are kept proportional to the sizes of the
cluster (Kothari, [19])
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1. Change in the probability of gain in independent
variable Xichanges is
B
(o}

OF(z) _
A f(2)

1

(7

2. The marginal effect of an explanatory variable on the
expected value of the dependent variable is:

OE(Y;) _
Y =f(2)p

1

(8)

Where,
BiX,
0

The change in intensity of dependent variable with respect
to a change in an explanatory variable among the investors
category:

0E(Y, /Y >0)
ox,

1

©

@ _[1@)
F(z) \F(2)

F(z) is a cumulative normal distribution of z f(z) is the
value of the derivative of the normal curve at a given point
(ie. unit normal density), Z is the zero score for the area
under the normal curve, f is a vector of tobit maximum
likelihood estimate and O is the standard deviation of the
error term.

Prior to running the above specified models, all dependent
variables were checked for the existence of data problems
mainly multicollinearity problem, hetroscedasticity problem,
and endogeneity problem.

=41 (10)

4. Results and Discussion

4.1. Investment Performance of Househol ds

Table 1 shows that 505 (71.9%) of the entire sample
households (700) had investment in different forms and
intensity. The average amount of household investment was
6311.91 Birr with standard deviation of 9030.3 Birr with the
lowest and the highest of 200 Birr and 91300 Birr,
respectively.

Table 1 also indicates the patterns of investment in the
study area. The most common investment practices were
investments on livestock production, land development,
productive farm assets, tree plantation, house construction,
jewelry purchase, family education, Khat? plantation, and
small industry and business developments. Large parts of
investment by sample households were on physical assets
through direct internal investment of households. Investment
decisions of households on physical assets were not depend
on its primary rate of return but its main determinant is likely
to be its productivity. Investment in durable consumer goods

2 khat is the cash crop widely grown in eastern part of Ethiopia. It is known by
scientific name Catha edulis. It is typically cultivated as a shrub or small tree,
sometimes reaching up to 15 meter in height
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was not included under physical investment as it is
considered as part of consumption expenditure in this study.

Of the total sample households 54.0% were participated
on livestock production. This investment is mainly of the
various investment choices, the highest share next to
investment on land development. For land development
activities like rigging of well, land conversion and fencing
75.2% of the total sample households invested. One reason
for this large investment in land development activities was
the general assistance and motivations given through the
different government offices especially the development
agents. Investment on tree plantation and chat plantations on
which 28.9% and 27.5% of the total sample households
participated also in the mind of the households contributing
for land development besides its role to generate income
from it, respectively.

Of the 700 total sample households 20.5% had
investments on productive farm assets. The productive farm
assets were machineries, tools, buildings, and irrigation
facilities used by sample households for production of crops
and livestock. In order to increase farm production, quality
and quantity of farmassets possessed by farmers exercise an
important role.

Of the total sample households 22.6% have invested in
construction of houses and other buildings another area in
which investment was made by many households was on
family education on which 49.4% of respondentsparticipate
d. Investment in household business and industry has also
another area on which households were participating.
Whereas 45.2% of the them made investments under this
investment category which were mainly sales of drinking
and food items, blacks mithing, tannery, weaving, poetry,
wood work, small industries (grain mill, etc.) and trading
(animal, crop etc). Participation of large percentage of
sample households indicates that there is a shift towards
non-farmactivities to diversify and increase their income by
households. Moreover, only 2.0 % of the sample households
have reported investing on jewelers and other financial
instruments. This is one of the areas were the sample
households have less participation mainly due to the return

from this form of investment and value appreciation has not
been considerable to the households.

4.1.1. Household Characteristics of the Sampled
Respondents

The survey result showed the average age of household
heads was 38.76 years with the minimumand maximum ages
of 19 and 80 years, respectively and standard deviation of
11.528 years. Adult household heads were better in their
investment as compared to young and old household heads.
In the same case households with large family size are
relatively better as compared to households with small
family size in terms of saving and investment performance.
There is also a significant statistical difference among
households in their family size category in relation to their
investment performances (¥2=0.01, p-value 13.576)
behavior.

The sex and marital status were found to be one of the
factors influencing household investment behaviors. In this
study, among the totalsampled household respondents heads
680 (97.1%) were male and the rest 20 (2.9%) were female.
The proportion of male-headed and female-headed
households with with investments was 493 (72.4%) and 11
(57.1%), respectively. This indicates that male headed
households were relatively better in their investment status
than female headed households. This is mainly due to many
socio-cultural values and norms, males have freedom of
mobility and participation in different meetings and
consequently have better access to information.

The educationalstatus of households in the study area was
considerably low. Most of these household heads had no
formal education and are illiterate. From the total sample
household heads about 349 (49.7%) of the household heads
were illiterate.

The result indicated that household heads with primary
education (grade 1-4) category are relatively better (76.3% of
literate households have investment) investment perfor
mance as compared to other educational categories of
household heads.

Table 1. Patterns of household investment
Types of investment (i 22\1130) (71(\)]0) P?EZTt Mean De\sxti;it.ion Minimum  Maximum
Livestock Yes 379 54.0 2645.7 39340.0 500 20000
Tree plantation Yes 203 289 13523 41384 220 5000
House construction/ purchase Yes 159 22.6 7964 2 82214 300 80000
Jewelry purchase Yes 14 20 2853.6 2698.0 200 10000
Family education Yes 347 49.4 1958.6 2388.3 560 15000
Chat plantation Yes 193 27.5 2366.2 43737 200 8200
Land quality development Yes 527 75.2 2834.6 23550.9 270 5000
Productive farm assets Yes 144 20.5 1500 3200 590 17000
Industry and business Yes 317 45.2 3067 4 9912.0 500 91300
Total annual investment Yes 505 71.9 631191 9030.3 200 91300

Source: Own computation ffom survey data
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4.1.2. Asset Ownership of Households

Land is one of the basic livelihood assets for all farm
activities mainly in the study area. Land ownership status of
households affects their farm productivity, wealth and living
standard. The land holding of the sampled households in the
study area ranged from 0.13 to 3.25 hectares (hec) with an
average of 0.46 hec. Households with greater than 0.5 hec of
land holding size are better in their investment performances
as compared to households with less than 0.5 hec of land
holding size. The chi-square test shows that there is a
significant statistical difference among households in their
land holding size related to household investment performa
nce (x2=17.215, p-value = 0.000) due to variations in land
holdings among the sample households.

Next to land, livestock is the most important asset as it is
often used as a source of food, draft power, and income
which usually serves as an index of wealth and prestige
among rural communities in Ethiopia in general and study
area in particular. Main livestock types in the study area
consisted of cattle, equines, shoats and poultries which were
used in this study after converting in to Tropical Livestock
Conversion Unit (TLU) shown in Table 2 below.

Table 2. Conversion factors used to compute tropical livestock units

Animal category TLU Animal category TLU

Calf 025 Donkey (young) 035

Weaned calf 0.34 Camel 125

Heifer 075  Sheepand gat 0.13
(adult)

Cow andox oo Sheepand wat 0.06
(young)

Horse 1.10 Chicken 0013

Donkey (adult) 0.70

Source: Stork, et al.,[21].

The livestock ownership in the study area was one of the
lowest in the country; because of lack of grazing land with an
average of 2.25 TLU ranging between 0 to 10.77 livestock
per household in TLU among selected householdresponden
ts with standard deviation of 1.584. The result revealed that
there was significant statistical mean difference in ownership
of livestock in number between households in their
investment (¥2=93.063, p-value = 0.000) performances in
relation to their livestock holding size.

4.1.3. Household Income and Expenditure Patterns

This survey result shows that, on-farmincome and off/non
farm income of the sample respondents were main sources of
income for 68 percent and 2.8 percent of households,
respectively. The remaining 34.2 percent of household’s
main source of income was from both on-farm and off/
non-farm activities. The mean income of households with
investment and with no investment was birr 21321.51 and
10988.36 with standard deviation of birr 20502.093 and
12029.120, respectively. The t-test for the two groups shows
that there was statistically significant mean difference betw
een the two household groups with respect to their on-farm
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income at less than 1% significance level (t-value=6.504,
P-value= 0.000) with mean difference of 10333.2.

The mean households’ total expenditure with investment
and without investment was birr 19344.0 and 15955.4 with
standard deviation of birr 20736.8 and 35084.3, respectively.
Fromall the expenditures of sample households, expenditure
for food items, farming inputs, non-food items and
ceremonial purposes accounts for 53.94%, 15.6%, 20.0%
and 10.5%, respectively. The t-test statistics for investment
groups did not show significant mean difference between the
two household groups

4.1.4. Access to Public Services and Economic
Infrastructures

Availability of physical infrastructures and rural services
are central to farm investment performances. In the study
area, the average distance of households with investment and
without investment was 8.3 km and 8.4 km with standard
deviation of 7.3 km and 7.2 km, respectively.

In the study area, 56.3% of sample respondent households
have received credit services for different purposes either
from formal or informal institutions and the remaining
43.7 % were not. 79.9% of households with investment and
20.1 % of households with no investment have got credit
from different formal and informal sources in the study area

during the survey year. The chi-square test ( £ ? =27.2 and
P = .000) shows that there is a significant associations
between households use of credit and investment activities of
households.

The survey result also indicated that on average household
with investment were located 9.06 km and households with
no investment were located 9.15 km distance from the
nearest market place.

Participation on agricultural production, saving and
investment related training help farmers to create awareness.
The survey result revealed that about 535 (76.3%) of the
sample households participated in different trainings given
in the production year. Of this 96 (13.4%) of the sample
household who had investment were participated and not
participated on different trainings given in the production
year, respectively. The chi-square test indicate that training
participation of households signiﬁcantly(x2=25.103, P=
0.000) influence at 1 % level their investment activities
(Table 29).

4.2. Results of the Tobit Model

Prior to the use of the tobit model to analyze determinants
ofhousehold investment in the study area, the multicollinea
rity problems were tested using variance inflation factor( VIF)
and the result indicates the explanatory variables included in
the model were not substantially correlated with each other.

A total of 20 explanatory variables were considered in the
econometric model out of which 12 variables were found to
significantly influence the willingness probability and
intensity of capital use for investment activities among the
selected households. These were sex of household head,
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household size, dependency ratio, livestock ownership, farm
income, access to road, training participation, investment
incentives, contact with development agents, corruption,
objective of investment, and inflation. The remaining 10 (age
of sample household head, educational level of household
heads, land holds, credit access, expenditure, savings,
conducive investment environment, media access and risk
level) were found to have no significant effect on the selected
household investment activities.

The marginal effects of the tobit model output measures
the extent of capital use for investment activities of
households with respect to a unit change of the explanatory
variables. Table 4, shows the effect of marginal changes in
explanatory variables on the intensity of capital use among
households with investment and among the entire sample
respondents.

On average, change in the size of household size increases
intensity of capital use by 217.90 birrr among households
with investment and by 310.80 Birr among the entire sample.
Similarly, livestock holding increases the intensity of capital
use for investment activities by 484.2 Birr among

households with investment and by 690.50 Birr among the
entire samp le.

Trainings participations of household head increases
intensity of capital use for investment by 702.6 Birr among
households with investment and by 1001.80 Birr among the
entire sample. In the same manner, access to investment
incentives, increases the intensity of capital use for
investment activities by 1284.70 Birr among households
with investment and by 1832.0 Birr among the entire sample.
Having clear objectives for investment activities of
households increases the intensity of capital use for
investment activities by 5506.8 Birr among households with
investment and by 6709.50 Birr among the entire sample.

On the contrary, a unit increase in dependency ratio
reduces the intensity of capital use by 586.6 Birr among
households with investment and by 836.6 Birr among the
entire sample. Similarly, representing

Corruption reduces the amount of capital investment by
916.6 Birr among households with investment and by
1307.02 Birr among the entire sample, Cetris peribus.

Table 3. Tobit model estimates of the determinants of housechold’s investment

Explanatory variables Coef. l;(;bUS; T P>t
Age of householdhead (AGEHHH) 43.45832 37.78816 1.15 0251
Sex of household head (SEXHHH) 2100206 1275834 1.65 0.100
Ability to read & write (RERITE) 1118.181 7582916 147 0.141
Household size (HHSIZE) 487.3326%** 187.0282 261 0.009
Dependency ratio (DEPRATIO) -1311.842%* 512.7666 -2.56 0011
Landholdings in hec(LANDHOL) -61.29594 108.8644 -0.56 0.574
Livestock holdings in TLU (LIVESTLU) 1082.796*** 309.0428 350 0.000
Accessto credit service (CREDACC) 709.8273 846.6646 0.84 0402
Annual farm income (FARMINC) .0692876* ** 0249759 277 0.006
Annual expenditure (EXPENDI) -.0259157 .0169638 -1.53 0.127
Saving amount (SAVEHH) .0673845 .0420008 1.60 0.109
Distance to road (DISROAD) -124.9134%** 47.79665 -261 0.009
Training participations (TRAINING) 1571.044%** 3172233 495 0.000
Investment environment (ENVINVE) 1106.178 8452422 131 0.191
Investment incentive (INCEINVE) 2873.053%** 1057.598 272 0.007
Contacts with DAs (CONTDA) 49.37809** 20.41499 242 0016
Corruption level (CORRUP) -2049.71 5%* 1033.786 -1.98 0.048
Media access (MEDIACC) 1576.862 1428.165 1.10 0270
Investment objectives (OBJEINVE) 18020.54%** 2734886 6.59 0.000
Investment risk level (RISKLEVEL) -110.8525 2195306 -0.05 0.960
_cons -23805.13%** 4864.191 -4.89 0.000
/sigma | 9322.892 8299391
Obs. summary: 169 lefi-censored observations at Annual
investment (INVEHH) <=0
531 uncensored observations
0 right-censored observ ations

** and *** significant at 5% and 1 % respectively
Source: survey data.
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Table 4. Marginal effect of explanatory variables on household investment

Change among

Chmeinieomilty o et
Explanatory Variable investment mvestments N
ag)((z) _ f(Z)ﬁa—l 9E(Y,) aE(Y1(3/;1)> 0
i bl Xi i
Age of household head (AGEHHH) .0017478 19.43214 27.71167
Sex of household head (SEXHHH) * .087018 883.5529 1253.805
Ability to read & write (RERITE) .0449711 499.9882 713.0201
Household size (HHSIZE) .0195996 217908 310.7529
Dependency ratio (DEPRATIO) -.0527598 -586.5828 -836.5104
Landholdings in heo(LANDHOL) -.0024652 -2740813 -39.08602
Livestock holdings (LIVEST LU) .043548 484.1661 690.4566
Access to credit service (CREDACC) .0285479 3173952 452.629
Annual farm income (FARMINC) 2.79e-06 0309815 .044182
Annual expenditure (EXPENDI) -1.04e-06 -.0115881 -.0165254
Saving amount (SAVEHH) 2.71e06 .0301306 .0429684
Distance to road (DISROAD) -.0050238 -55.8543 -79.65236
Training participations (TRAINING) .0631844 7024832 1001.793
Investment environment (ENVINVE) .0444883 494621 705.3661
Investment incentive (INCEINVE) 1155487 1284.669 1832.033
Contacts with DAs (CONTDA) .0019859 22.07913 31.48647
Corruption level (CORRUP) -.0824356 -916.5185 -1307.023
Media access (MEDIACC) * .0616646 733.9666 1046.007
Investment objectives (OBJEINVE) * .6326956 5506.752 6709474
Investment risk level (RISKLEVEL) * -.004467 -4940781 -70.45317
(*) dy/dx is for discrete change ofdummy variable from 0 to 1
Source: survey data.
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further confirmed and identified that there were also various,
demographic, social, economic, and institutional factors that
were directly or indirectly responsible for the performance of
farm household investment activities. Institutions should
proactively support and promote investment in the rural
areas by creating good investment environment, giving on
teller made trainings and facilitating credit services for rural
households.
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