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Abstract

Saving is a crucial tool for enhancing the livelihoods of pastoral and agro-pastoral communi-

ties, but due to a number of factors, its status and intensity are still in their infancy. Because

of this, the current state of saving practices, their causes, and the size of pastoral and agro-

pastoral communities are all examined in this study. A multi-stage sampling process was

used to determine the 600 typical selected households. In order to assess the data, a double

hurdle model was used. From the descriptive analysis result, only 35% of pastoral and agro-

pastoral groups were savers. In comparison to their counterparts, households who have

access to credit, are financially literate, engage in non-farm activities, cultivate crops in addi-

tion to livestock husbandry, use informal financial institutions, are educated, and wealthier

are more likely to be savers and eager to save a larger amount of property. Households with

more livestock and who live far away from formal financial institutions, on the other hand,

are less likely to be savers and save only a small fraction of their income. Male-headed fami-

lies are more likely to participate in saving decisions, whereas female-headed households

must save more than their male counterparts once they have opted to save. Instead of rely-

ing on ineffective monetary policy (changing interest rates), any concerned bodies should

emphasize mixed farming practices, establish financial institutions nearby to improve saving

habits, provide non-farm training, and empower women in order to close the gap between

savers and non-savers and mobilize resources to save and invest. Furthermore, raise

awareness of financial institutions’ products and services, as well as provide credit.

Introduction

One of the most important goals for most economies is to achieve long-term growth. Various

economists have long considered domestic savings to be one of the most important predictors of

economic growth. According to classical economists like [1–3], saving is an important determi-

nant of economic growth/ expansion. According to [4], any community must mobilize both

local and foreign aid/savings to help them with essential investments that will encourage
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economic growth if they want to attain self-sustaining economic growth. Furthermore, accord-

ing to [5], the endogenous growth hypothesis says that higher rates of savings and investment

are necessary in an economy since they have a strong and positive association with GDP growth.

Countries with higher savings rates have had faster economic growth and capital accumula-

tion than countries with lower rates. Capital accumulation provides a country with more

opportunities for production and productivity by giving an additional revenue source [6–8]

and also promote savings to mobilize cash in the most productive practice [9–11]. The advan-

tages of saving at the household level include having a backup plan in case of an emergency,

asset building, cash available for household investment, retirement planning. Savings can assist

in the purchase of dwellings and housing, debt settlement, attaining dreams goals, long-term

security, disaster protection, and the procurement of social services.

Even though, different national policies have been launched to improve the level and inten-

sities of saving in Ethiopia, they have not achieved the expected outcomes. For example, [Ethi-

opia National Planning Commission [ENPC], 12], aim to increase and mobilize domestic

savings to foster productive sector and job creation, however, the saving rate has been declin-

ing over time till 2021.

Based on the national bank of Ethiopia 2022 report, Ethiopia’s savings rate was declining

from 24.1% of gross domestic product (GDP) in 2018 to 9.8% of GDP in 2021. The average

Ethiopian household saves 875 birr each year in financial institutions, and this is insufficient

to sustain the country’s economic growth and development [13]. This was less than the average

of sub-Sahara countries’ saving rate (21%) and the least developing countries’ average (27%) in

2021 [World Bank, 14]. From the period 2015/16–2018/19, the saving-investment gap is on

average 31% and 37% of GDP, respectively [National Bank of Ethiopia[NBE], 15]. Those sav-

ings rate decrements had an impact on shrinking both private and public investment. This was

supported by a national bank report, 16 investment projects with a total investment capital of

Birr 1.8 billion became operational in the first quarter of 2020/21. Both the number of invest-

ment projects and investment capital have slowed in comparison to previous years.

Investment is one component of GDP, therefore the decline of investment will have hurt

the national economic growth as well as the livelihood of the nations [9]. This low saving rate

is due to a variety of factors, including a lack of financial incentives for savers, limited access to

financial institutions, low level of financial capabilities and awareness, financial exclusion [16],

under-developed financial infrastructure, lack of documentation [17], lack of trust for formal

financial institutions, poverty in money and social networks [18–20] and so on.

Saving is a versatile solution for an emergency like floods, drought, animal disease pandem-

ics, war, and displacement. Saving helps as a contingency for emergencies like floods, drought,

animal disease pandemics, war, and displacement. In addition, saving is a source of future cap-

ital formations and wealth; as initial capital for non-farm activities, in general, a means for pas-

toral and agro-pastoral community livelihood improvements. However, the status and

intensity of saving is infant, for example [16] discovered that in Afar regional state only 31.255

of the households were included informal financial service and the remaining 68.75% of them

were also excluded from it.

Different studies have been conducted to analyze the determinants of saving behaviors so

far in Ethiopia as well as out of Ethiopia [6, 21–27] and so on, so far, no studies had been con-

ducted to analyze the status and determinants of saving behaviors, and intensities in pastoral

and ago-pastoral communities of the Afar regional state. This makes insufficient empirical evi-

dence about the saving of the host communities; which again make it difficulty for policy

maker to articulate a policy regarding rural financial resource utilizations. In addition, most of

such studies were conducted only on the analysis of determinant factors for the decision to

save/not to save by using binary models or OLS estimation method. This might not give full
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meaning of saving, rather we think also about the determinants of intensity (amount) of sav-

ing. This was because; variables that determined the decision to save might/might not be the

determinants of intensity of saving and have not the same effect on both. As a result, this

might leads to incorrect conclusion, policy recommendations, and provided inadequate infor-

mation for policymakers. Therefore this study tried to analyze the status and determinants of

saving behavior and intensity of Pastoral and ago-pastoral communities of the Afar regional

state by using a double hurdle model.

Methodology

Description of the study area

Pastoralists and agro-pastoralists in Ethiopia are largely located in the country’s south and

east, where they make up around 13% of the population and 63 percent of the land. The Afar

Regional State, one of Ethiopia’s nine Federal states, covers 72,053 square kilometers and has a

population of roughly 1.6 million people (estimated in 2012). With 22.2 people per square kilo-

meter, it is a wide and sparsely inhabited territory in comparison to neighboring regions. The

lowest point in Ethiopia is located in the north-eastern corner of the country. Between 39˚340

and 42˚280 East (longitude) and 8˚490 and 14˚300 North (latitude), the Afar area is located (lati-

tude). It has a hot climate (25˚C–48˚C) and a flat environment with a height range of 116m

below sea level to 1600m above sea level. Five zones, 32 wereda, 28 towns, and 401 rural and

urban Kebelle (It is the lowest political administrative unit in the Ethiopia.) make up the Afar

National Regional State. It shares borders with Eritrea to the north and Djibouti to the east, as

well as Ethiopia’s Somali regional state to the south, Tigray to the north, Oromia to the south,

and Amhara to the west [Central Statistical Agency [CSA], 28].

Rural areas account for 87 percent of the population, with pastoral and agro-pastoral liveli-

hood systems. Women make up around 44% of the population, while men make up 57%.

While the Afar regional state the population is predominantly Afar ethnicity, there is some eth-

nic diversity. The ethnic mix in 2008 was as follows: In terms of religious affiliation, 96 percent

of the population is Muslim, while the rest is Christian. About 90% of the population relies on

livestock production for a living, with irrigated agriculture limited to river basins and low-

lying areas. In general, Afar communities engage in cattle raising not only for economic rea-

sons but also for its social and cultural significance, as well as its connections to social values

and kinship networks [CSA, 28].

Sampling technique and sample size

The multistage sampling technique was applied to identify pastoral and agro-pastoral sampled

households with proportional allocation. In the first stage, seven districts were selected ran-

domly from each zone of Afar region, namely: Millie, Dallol, Afambo, Gewane, Yalo, Hadele

Ele, and Asaita. In the second stage, select one pastoral and one agro-pastoral kebelle from

each district. In the third stage, select 600 samples from each sampled kebelles by using system-

atic random sampling. The intended sample size was allotted to each sampled kebelles based

on their population probability proportion (see Table 1).

The planned sample sizes were determined by using [29] sample size determination for-

mula as follows (Eq 1)

n ¼
Z2pq
e2
¼

1:96ð Þ
2

0:5ð Þ 0:5ð Þ

0:04ð Þ
2

¼ 600:25 � 600 ð1Þ
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Where: n is the sample size; z is 1.96 to achieve 95% the level of confidence; p is 0.5 and q is

0.5; n is the sample size which is 600; e is the tolerant marginal error as defined as in 0.04, that

is, 4% maximum discrepancy between the sample and the general population [30].

Sources and methods of data collection

Primary data were employed to address the study’s intended goal. We used primary data,

which came from 600 sampled households in four sampled kebelles. A structured and semi-

structured questionnaire that addressed demographic, socioeconomic, institutional, and sav-

ing-related characteristics of the sampled households, was administered by a team of four

trained enumerators consist of health extension workers for each sampled kebelles. The pri-

mary data was also collected from observation and key informant interviews with religious

leaders, kebelle representatives, kebelle cabins, and other concerned bodies.

Analytical framework

Two statistical techniques were used to assess the information gathered from the 600 sample

respondents. First, descriptive statistical methods such as arithmetic means, standard devia-

tions, percentages, and frequency were used to describe and assess the socioeconomic charac-

teristics, institutional and saving characteristics of sample respondents in the study area; and

inferential statistics method that was independent t-test and chi-squared test were applied to

describe the variables used for analysis the statistically significant differences between savers

and non-savers with regards to continuous variables and categorical variable respectively.

The second analysis was done using the econometric analysis approach to examine the

determinants of the decision to save and the intensity of saving. The common approaches of

modeling decision and intensity of saving are the Tobit [31, 32], Heckman, and double-hurdle

models [22, 33]. However, in this study, we have used double-hurdle models to analyze the

decision and intensity of saving in this study area.

The double hurdle model assumes producers are faced with two hurdles in any agricultural

decision-making process [32, 34]. This model is a generalization of the Tobit, where the

Table 1. Sampling distribution and sample size.

Districts Kebelles Sampled households Percentage proportions

Mille Bekereda 50 8.26%

01 49 8.15%

Dallol Berih 32 5.34%

Adokuwa 39 6.43%

Afambo Humodeta 39 6.53%

Alasabolo 40 6.70%

Gewane Yegeli 45 7.56%

01 41 6.74%

Yalo Hadelella 40 6.62%

Leleda 42 7.02%

Hadele Ele Rekubdora 48 8.03%

Mesgid 37 6.23%

Asaita Beridaba 50 8.37%

Kurudora 48 8.02%

Total 600 100%

Source: own computation, 2022

https://doi.org/10.1371/journal.pone.0281629.t001
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participation and quantity decisions are determined with two separate stochastic processes. In

the first stage, applied the first hurdle (probit model) to analyze the saving decision of sampled

households, and the second stage used a truncated regression model to analyze the extent

(amount) of saving [22, 33].

The basic difference between Heckman and the double hurdle model is the assumption the

Heckman that defines non-participants as a sample that will not participate under any circum-

stance (those zeros from non-participants are measured as unobserved or missed observation),

even though, the double hurdle assumes that the decision not to save is a deliberate choice

(thus the zeros from non-participants are takes as genuine zero that are corners solution in the

utility-maximizing model) [35]. In the second stage of the double hurdle model, a subset of the

data can pile up at a certain value without producing bias in estimating the determinants of the

continuous dependent variable [31, 36–38]. The model is also flexible, which means there are

no restrictions, on the components of explanatory variables in two estimation stages. As a

result, the double hurdle model is a less restricted variant of the Heckman model that is best

suited for samples collected using random probabilistic sampling processes, such as the one

used in this study.

Finally, run a statistical test to choose between the Tobit and the Double-hurdle models for

best fits the data using the likelihood ratio (LR) test [39].

l ¼ � 2 LLT � LLP � LLTRð Þ ð2Þ

Where:-LLT, is log-likelihood values for the Tobit; LLP, is log-likelihood values for the

Probit and LLTR is log-likelihood values for the truncated. λ is an LR degree of freedom equal

to the number of independent variables, statistic value with Chi-square distribution. Under

the null hypothesis, the Tobit model is more appropriate than the double-hurdle model. As a

result, the null hypothesis is rejected, implying that the double hurdle model is a superior fit

for the data.

Model specification

The double-hurdle model is designed to analyze the decision to save or not is made first (deci-

sion), followed by the decision on how much amount of money was going to save (outcome).

The decision to save is modeled as probit regression as follows (Eq 3):

d�i ¼ X1ib1 þ mi; mi � N 0; 1ð Þ ð3Þ

di ¼
1 if d�i > 0

0 if d�i � 0

(

ð4Þ

The intensity (amount) of saving is modeled as a truncated regression as follow (Eq 5):

Y�i ¼ X2ib2 þ ni; ni � N 0; s2ð Þ ð5Þ

Yi ¼
Y�i if Y�i > 0 and di ¼ 1

0 if Y�i � 0

(

ð6Þ

Where: X1i and X2i are vectors of explanatory variables that affect these two-stage decisions,

respectively. μi and νi are uncorrelated error terms for both decisions, respectively.

β1 and β2 are the respective vectors of parameters. d�i is Latent or unobserved decision to

save (if d�i ¼ 1, a household is saver and d�i ¼ 0, households are non-saver), di is observed
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decision to save, Y is the observed amount of money to save and Y�i is the latent or unobserved

amount of money to save.

Assuming the error terms are independent and the stochastic specification in can be written

as (Eq 7):

mi

ni

 !

� N
0

0

 !

;
1

0

0

s2

 !" #

ð7Þ

The double-hurdle model with independent error terms can be estimated by the following

log-likelihood function as follow (Eq 8):

LL ¼
X

ln 1 � � X1ib1ð ÞF
X2ib2

s

� �� �

þ
X

ln � X1ib1ð Þ
1

s
F

Yi � X2ib2

s

� �� �

ð8Þ

Where: F (Greek capital letter phi) denotes the standard normal probability, ϕ (Greek

small letter phi) is density functions; X1i and X2i represent independent variables for the probit

model and the truncated model respectively; β1, σ, and β2 are parameters to be estimated for

each case.

Therefore, the first hurdle (probit) model for determinants of the decision to save (Savei)
was specified as follows (Eq 9):

DSavei ¼ b0 þ b1edui þ b2crediti þ b3finaliti þ b4nonfarmi þ b5finainci þ b6saftaidi

þb7croppi þ b8intri þ b9dstfinsi þ b10depi þ b11incomei þ b12sexi þ b13ownlivi þ Wi

ð9Þ

The second hurdle model (truncated regression) for determinants of the amount to save

(Asavei) was specified as follows (Eq 10)

Asavei ¼ a0 þ a1edui þ a2crediti þ a3finaliti þ a4nonfarmi þ a5finainci þ a6saftaidi

þa7croppi þ a8intri þ a9dstfinsi þ a10depi þ a11incomei þ a12sexi þ a13ownlivi þ εi

ð10Þ

The parameter estimates (α) is specified that the signs of the partial effects of the indepen-

dent variables on the estimated probability of the dependent variable (Savei). However, mar-

ginal effects of parameter estimates (α) help in assessing the effect of each independent

variable on the dependent variable for the ith sampled households [40].

Definition of variables

The definitions of variables used in the double-hurdle to analyze the decision and intensity of

saving are presented for the ith sampled households as follows.

The decision to save (DSavei): It is a dummy variable that indicates the decision of the

household head to save/deposit properties in-kind/cash at formal financial institutions.

The amount to save (ASavei): it is the total amount of money in Birr (it is the unit of cur-

rency of Ethiopia) deposited at formal financial institutions, and also it measures in a continu-

ous form.

Educational status of household head (edui): it is years of schooling at formal education that

the household head has completed till 2022 academic year, it is a continuous variable.

Access of credit (crediti): is represented access of credit at 2022 fiscal year from formal finan-

cial institutions, that aimed to address the effect of credit on decisions and intensity of saving.

It takes a value of “1” if the household head has access to credit and “0”, otherwise.

Financial literacy (finaliti): it indicated that, the knowledge and skillsets regarding the finan-

cial sector products/services. It is a dummy variable, which was taken at a value of “1” if the
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household head has a knowhow and skill about financial sector products/services and “0”,

otherwise.

Participation in non-farm activities (nonfarmi): it shows that, the participation of household

heads in non-farm activities like transport, distribution, marketing, retail, handicrafts, baker-

ies, mechanics, kiosks, and so on. If the household involves in such activities it takes “1” and

“0” if the household doesn’t not.

Financial inclusion (finainc): It refers to the provision of financial services to the general

public at a reasonable cost. It measures as a binary variable, “1” if the household has inclusion

in financial service at 2022 fiscal year, and “0” exclusion from financial service.

Access of safety net aid (saftaidi): it is a dummy variable that households received/do not

receive a safety net aid both in kind or cash at 2022 fiscal year. If a household gets safety net aid

(both in-kind or money) “1”, if not “0”.

Participation in crop production (croppi): it is the participation of households in crop pro-

duction like grain, fruit, biomass production, and dummy variable (“1” if households partici-

pate in crop production, “0” otherwise).

Willingness to have deposit interest rate (intri): it is the willingness of depositors not to have

deposit interest rate. which is measured as a dummy variable, if the household is willing to

have a deposit interest rate “1”, or if they are reluctant to have a deposit interest rate “0”.

Distance to nearest financial institutions (dstfinsi): It is a continuous variable and the dis-

tance from the farmer’s home to the nearest formal financial institution is measured in

kilometers.

Dependency ratio (depi): It is a continuous variable, which is a demographic indicator that

computed as, the number of dependents (those aged below 14 and above 64) divided by the

total working-age population in a given households.

Annum income (incomei): It is aggregated amount of income in Birr that emanated from

different sources of income. It is also measured as a continuous variable.

Sex of household head (sexi): This is a discrete variable that takes a value of “1” if the house-

hold is male-headed and “0” female.

Ownership of livestock (ownlivi): It is a continuous variable that refers to the total number of

livestock in tropical livestock units (TLU) of the household members. TLU are livestock num-

bers converted to a common unit by using livestock conversion factor.

Ethical consideration and consent to participate. Ethical clearance was obtained from

the College of Business And Economics, Samara University. Confidentiality of the information

was secured by excluding respondents’ identifiers, such as names, from the data collection for-

mat. Finally, verbal informed consent was obtained from those who were in seven sampled dis-

tricts and willing to participate in the study. Moreover, the results were recommended to be

disseminated by the responsible bodies who were involved in the finance sectors.

Results and discussion

Descriptive analysis

The descriptive analysis of this study was conducted by descriptive statistics (Means, standard

deviation, frequencies, and percentages) and inferential statistics (independent t-test and chi-

squared test) to assess, compare, and check the relationship between dependent variables

across independent variables. The descriptive comparison of categorical variables based on fre-

quency counts and the chi-squared test is presented in Table 2.

According to this study, from the total sampled households, 210 (35%) were savers in the

formal financial institution, while, 390 (65%) of them are non-savers. The results under

Table 2 reveal that among savers, 78% participated in non-farm activities, which was greater,
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compared to 18% among non-saver. However, from the total sample households, 61.8% did

not participate in non-farm activities. The households were eager to save money because of an

increase in non-farm income. Therefore, chi-square results suggest a positive relationship

between non-farm participation and the decision to save. In addition, Table 2 found that only

some proportion of the total sample (37.55%) had access to credit. However, among the partic-

ipant subsample, 85% were exposed to credit compared to 12% among non-participants.

Credit availability increases the likelihood of saving money and strengthens one’s ability to

make investments. This suggests a positive association between access to credit and the deci-

sion to save.

The analysis revealed that 84.06% of savers were married compared to 15.94% of others

(single, divorced, and windowed), implying a positive association between marital status (mar-

ried) and the decision to save. From the saver sub-sampled households, crop producers (69%)

were higher than their other counterparts (31%), even though 66.75% of the total sample was

pure pastoralist. Mixed farming could be a source for additional income and create opportuni-

ties for mobilized income to save (see Table 2).

The results indicate that male households were dominant, making up 58.5% of the total

sample. Even though out of the total sampled households, 41.5% were female, and only 22%

were savers compared to the 78% within the male population. This might be because the

female household head had weak financial capabilities and was less likely to participate in sav-

ing. Because, most of the time women participated in less/unpaid activities, this in turn lead to

women having weak financial capabilities. Among the participants, 58% had access of safety

net aid compared to the 47% among non-participants. However, 49% of the sample population

had no access to safety net aid (see Table 2).

Table 2. Cross-tabulation of saving decision with categorical independent & demographical variables.

Variables Category Decision to save Total Chi-square value

Saver (n = 210 or 35%) Non-saver (n = 390 or 65%)

Non-farm Participant 164(78%) 70(18%) 234(38.2%) 32.03���

Not-Participant 46(22%) 320(82%) 366(61.8%)

Credit access Yes 179(85%) 47(12%) 225(37.55%) 22.28���

No 15(15%) 343(88%) 375(62.45%)

Marital status Single 55(26.32%) 0(0.00%) 55(9.11%) 46.41���

Married 155(73.68%) 328(84.06%) 483(80.47%)

Divorced 0(0.00%) 42(10.76%) 42(7.03%)

Windowed 0(0.00%) 20(5.18%) 20(3.39%)

Crop production Participant 144(69%) 55(14%) 200(33.25%) 52.76��

Not-Participant 65(31%) 335(86%) 400(66.75%)

Sex Male 163(78%) 187(48%) 351(58.5%) 25.17���

Female 47(22%) 203(52%) 249(41.5%)

Safety net aid Yes 122(58%) 183(47%) 305(50.85%) 36.28���

No 88(42%) 206(63%) 295(49.15%)

Financial Inclusion Yes 181(86%) 42(11%) 223(37.25%) 31.37���

No 30(14%) 347(89%) 377(62.75%)

Financial literacy Yes 183(87%) 70(18%) 253(42.15%) 7.12��

No 27(13%) 319(82%) 347(57.85%)

Interest rate Reluctant 183(87%) 374(96%) 557(92.85%) 19.09���

Willing 27(13%) 15(4%) 42(7.15%)

���,��, and � stand for significance at p<0.001, P<0.05, and P<0.1, respectively, Source: Own survey, 2022

https://doi.org/10.1371/journal.pone.0281629.t002
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Households with financial know-how and information will have enthusiastic to be financial

inclusion and mobilizing their money to save in financial institutions. Among the savers’ sam-

ple households, 86% and 87% of them were financially included and financially literate, respec-

tively. Whereas, 89% and 82% of non-savers are financial exclusion and financially illiterate,

respectively. Therefore, the Chi-square revealed that there is a positive association between

financial literacy and inclusion in saving decisions. More than 80% of this study area residents

are Muslims, and therefore interest rate charge is considered as strictly forbidden (haram). In

such away, only 7.1% of sampled households have the willingness to accept deposit interest

rate, and 92.8% of them are reluctant to deposit interest rate (see Table 2).

Education enhances the ability, knowledge, and skill of how to manage and mobilized

resources including money. Based on Table 3, on average, the educational level of the house-

hold head is 2.7 and 0.52 for savers and non-savers households, respectively. Therefore, being

educated is a means to being a saver for sampled households, this is justified by the t-test, and

household education is statistically and positively related to the decision to save.

The average annum income is 46,780 and 27,568 birr for savers and non-saver, respectively.

The t-test justified that, annual income is statistically related to the decision to save. The higher

the income level the lower the marginal propensity to consume and the higher the marginal

propensity to save. The households with livestock have a chance to get additional income and

induced those households to save money. This is also justified by the t-test that the average

amount of livestock owned by savers (58.23) is statistically and significantly higher than non-

saver (33.52) (see Table 3).

The formal financial institution was available at 7.01 and 21.23 kilometers away from the

sampled households dwelling on average, for participants and non-participants, respectively.

This result showed that distance to a financial institution has a negative and statistically signifi-

cant effect on the decision to save based t-test (see Table 3).

Econometric results

Before proceeding to inferential analysis, all the hypothesized explanatory variables were

checked:- for multicollinearity problems, using variance inflation factor (VIF) and contin-

gency coefficients (CC) for continuous and categorical variables, respectively [40]; Heteroske-

dasticity using Breusch-Pagan test [39]; Omitted variable test using Ramsey test and normality

test using a kernel density plot [41]. Therefore the test results found that there was no strong

collinearity between explanatory variables, the variance of the error term was constant condi-

tional on the chosen value of the explanatory variables, no omitted variables in the model, and

the error term is normally distributed with its mean and variance. The LR test (for choosing

Table 3. Decision to save with continuous independent variables.

Variables Decision to save t-value Total

Saver (n = 210 or 35%) Non-Saver (n = 390 or 65%)

Mean Sta. Dev Mean Sta. Dev. Mean Sta.Dev.

Education 2.79 3.887 0.52 0.023 -8.28��� 1.82 3.410

Dependency ratio 0.59 0.387 0.57 0.564 -0.19 0.58 0.244

Annum income 46,780 752 27,568 569 -32.40��� 32,568 652

Distance to financial institution 7.01 1.229 21.23 7.691 -1.18� 14.61 10.708

Livestock ownership(TLU) 58.23 19.972 33.52 14.427 -16.27��� 43.25 17.270

���,��, and � stand for significance at p<0.001, P<0.05, and P<0.1, respectively

Source: Own survey, 2022

https://doi.org/10.1371/journal.pone.0281629.t003
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between the double-hurdle model and the Tobit model) rejected. Tobit model specification

and chose Double-hurdle model. This is an indication of the existence of two separate deci-

sion-making stages in which individuals make independent decisions regarding the decision

to save and the amount to save.

Determinants of the decision to save

To determine the factors influencing the decision to save using a Probit model, which was esti-

mated in the first step of the double hurdle model equation.

The majority of the communities in this study area are pastoralists and herding livestock is

their permanent source of income. Therefore, as the herd size of livestock increases, they are

obliged to find forage and water for their livestock, and live far away from main cities and

financial institutions. According to Table 4, the likelihood of being saved reduces by 33%

when livestock ownership increases by one TLU. This finding is similar to a studies of [23, 33].

The interest rate was an insignificant determinant for both probability and intensity of saving.

As stated before more than 80% of the study area residents were Muslim, and interest rate

charge was considered forbidden (haram). Therefore, any change of interest rate (monetary

policy) in this study area was inappropriate.

Credit is important for mitigating cash-constrained and a source of startup capital for non-

farm activities for pastoral communities. This might be a reason to generate an additional

income that would improve the household’s eagerness to save in formal financial institutions

[26]. As reported in Table 4, the likelihood of households with access to credit being savers is

Table 4. Estimates from double-hurdle and Tobit models.

Variables Double hurdle model Tobit Model

Probit (first hurdle) Truncated (second hurdle)

Coef. Std.Err. ME Coef. Std.Err. Coef. Std.Err

Livestock ownership -0.97 -0.092 -0.33��� 0.25 0.245 0.18� 0.097

Interest rate 0.72 0.195 0.24 0.09 0.101 0.15 0.147

Credit 0.48 0.079 0.16�� 0.17 0.129 0.19��� 0.073

Financial literacy 1.41 0.126 0.46��� 0.28��� 0.080 0.02�� 0.010

Financial insn Distance -0.46 -0.071 -0.14�� -0.17�� -0.084 -0.03 0.058

Non-farm activities 0.98 0.227 0.35 0.22��� 0.076 0.36�� 0.177

Financial inclusion 0.51 0.119 0.16 0.35��� 0.122 0.43 0.422

Dependency ratio -0.34 -0.109 -0.121 -0.12 -0.012 -3.05�� -1.473

Education 0.67 0.101 0.235�� 0.41 0.301 0.24 0.229

Safety net aid -0.52 -0.184 -0.180 0.85 0.552 0.75 0.843

Crop production 0.05 0.019 0.019 0.41��� 0.138 0.41 0.719

Annual income 0.06 0.02 0.021�� -0.34 -0.347 0.57 0.640

Sex 0.50 0.079 0.17�� -0.31��� -0.088 -0.37��� -0.385

Constant -0.97 -0.092 -0.401 0.245 12.01 0.097

Sigma 0.83(0.190) 8.37(0.821)

Log-Likelihood -739.2 -923

Prob > chi2 0.0000 0.0000

Pseudo R2 0.42 0.286

Likelihood ratio test: Tobit Vs Double-hurdle λ = 97

ME denotes the marginal effect of the explanatory variables

���, ��and �indicates statistically significant at p < 0.001, p < 0.05, and p < 0.1, respectively

https://doi.org/10.1371/journal.pone.0281629.t004
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16% compared to the counterparts with no access to credit. This finding was consistent with

the result [21, 24, 42, 43].

Financially literate households can grasp and differentiate financial possibilities, feel at

comfort discussing personal finance concerns, make decisions that protect against future inse-

curities, can understand the importance of various financial institution services, eager to invest

and save their financial resource [16, 44–46]. The estimated result show that, the probability of

saving is 46% for households who are financially literate compared to the illiterate, ceteris pari-

bus (see Table 4). The result was in line with the work of (Gaisina & Kaidarova, 2017; Mahdzan

& Tabiana, 2013; Egwu & Nwibo, 2014; Sanderson et al., 2018; [47].

The results in Table 4 show that, as financial institutions are far away from households

dwelling by a kilometer, the probability of being a saver is decreased by 14%. This is because,

as financial institutions are far away, the households are excluded from financial services (like

credit, load, and saving), incur higher transaction costs, difficult to get updated financial infor-

mation and service, and finally less eager to save. This result is consistent with the results [25,

27, 48].

Educated households have the readiness to accept new ideas and innovations, develop the

know-how to diversify their source of income, and how mobilize this resource. Education is

also the main determinant of higher earnings and this makes the households to be a saver. As

year of schooling increases by 1 grade, the probability of households being savers will be

induced by 23%. This is in line with the findings of [22, 33, 43, 49]; whereas, contrast with

[24].

The coefficient of annual income was statistically significant and positively related to the

decision to save. As the household’s income increases by a birr, the likelihood of the household

being a saver increases by 2.1% (see Table 4). Saving is a portion of income that is a residual

after consumption deducted from income, therefore any change in income is attributed to the

change in saving. And also as income increase beyond a certain level, the marginal propensity

to consume is going to be declined, and the marginal propensity to save starts to improve. As a

household head becomes wealthier and wealthier, he /she want to secure their properties in

safe place (formal financial institution) and start to save in such financial institutions. This

result resembles the studies like [23, 25, 27, 50].

According to Table 4, a male household head has a 17% higher chance of becoming a saver

than a female counterpart. This may be due to, females are most of the time dealing with

household self-sufficient and home works rather than income generating activities, work for

lower wages, have a less productive resource available than their male counterparts, and gender

bias against women and bear the burden of household chores [31]. Male household heads have

more exposure and access to information on financial services and actively participated in

high-income-generating jobs. A similar result was also reported by [23, 24, 51].

Determinants of intensity (amount) of saving

To determine the factors that affect the intensity of saving truncated model was employed in

the second step of the double hurdle model. The results presented in Table 4 found that, when

the households are being financially literate, the amount of saving increases by 28 Birr com-

pared to the illiterate one. This was because, financially literate households were settling on

sound monetary choices about how much to invest, and how much to save for future invest-

ment and contingency purposes. This finding is similar to: [27, 45, 46].

As the distance of financial institutions from household dwellings increases by a kilometer,

the amount of savings is declining by 17% (See Table 4). When formal financial institutions

were found far away from the household’s residence, there will be a higher risk associated with
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cash movement, difficulty to access the benefit and updated financial service information, and

higher transaction costs. This result is consistent with the results: [13, 22, 33, 43, 52].

The double hurdle model revealed that, as the households participate in non-farm activities,

their amount of saving at formal financial institutions is enhanced by 22%, compared to the

non-participants. This is because, when households have participated in non-farm activities in

addition to animal husbandry like petty trading, hairdressing, sewing, marketing, retail, handi-

crafts, bakeries, mechanics, kiosks, and so on, will lead to accumulate more income and be

eager to save more than those who are not participating. This result is similar with [22, 42, 53].

A house with access to financial institutions and inclusion in financial services would

excited them to save more. In addition, a household’s inclusion in financial services will have a

probability to have financial know-how about mobilizing resources into investment and sav-

ing. Therefore, as a household included in the financial sector, the amount of saving increases

by 35%, compared to the financial exclusion households. This result was advocated by [13, 54].

Result under Table 4 reported that, in households who are participating in crop production

in addition to livestock husbandry, the amount of saving is improved by 41%, relative to the

non-participants. When a household practices mixed farming, they accumulate more capital

are able to diversify their income and nutrition source, and benefit from byproducts and pro-

ductivity growth, this will leads to saving more. This result is similar with, [6, 51, 55].

For male-headed households, the amount of savings is decreases by 31%, compared to the

female counterparts (See Table 4). The probit model found that the probabilities of male-

headed households are higher than the female ones. However, after they do so, they tend to

save less compared to a woman. In contrast, women are less likely to save but once they do,

they tend to save more than males. This is due to, females are most of the time working on

family self-sufficiency and child care, and they do not spend the remaining income on other

unnecessary and unproductive activities but rather save it. However male-headed households

spend their residual income for their enjoyment and recreation rather than saving it. This find-

ing similar with: [21, 23, 33].

Conclusion and recommendation

The saving status of Afar pastoral and agro-pastoral communities is still infant and underde-

veloped. In the descriptive analysis, only 35% of pastoral and agro-pastoral communities were

savers and the remaining 65% of them were not saver at formal financial institutions. The dou-

ble hurdle model revealed that households who: get access to credit, are financially literate,

involved in non-farm activities, cultivate crops in addition to livestock husbandry, included in

informal financial institutions, are educated, and are wealthier are more likely to be a savers

compared to the counterparts. However, a household who had more livestock and lives far

away from formal financial institutions is less probable to be a saver and save a small portion

of income compared to others. Male-headed households have more probability to participate

in saving decisions compared to female counterparts, whereas once female-headed households

are decided to save, they have to save more amount than their male counterparts.

To narrow the gap between savers and non-saver, mobilize resources to save and invest,

and improved the amount of savings, this study suggested that: the households should practic-

ing mixed farming; the government should also empowering women to participate in formal

financial institutions, creating awareness about financial institutions’ product and service,

offering credit. Provided a business related training about petty trading, hairdressing, sewing,

marketing, retail, handicrafts, bakeries, mechanics, kiosks, and so on. The financial institution

should be established nearby the residents of the household to improve their saving habits

rather than use ineffective monetary policy (change interest rate). Further research is suggest
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on analyzing the decision and intensity of saving habits in informal and formal financial insti-

tutions and also in non-financial institutions, based on the finding of this study.

Supporting information

S1 Data.

(DTA)

Acknowledgments

Thanks to all economics department academic staff, and research and community service

vice-president of Samara University.

Author Contributions

Conceptualization: Dagmawe Menelek Asfaw.

Data curation: Dagmawe Menelek Asfaw, Atinkugn Assefa Belete.

Formal analysis: Dagmawe Menelek Asfaw.

Funding acquisition: Atinkugn Assefa Belete, Abibual Getachew Nigatu.

Investigation: Dagmawe Menelek Asfaw.

Methodology: Dagmawe Menelek Asfaw, Atinkugn Assefa Belete, Abibual Getachew Nigatu,

Getnet Mamo Habtie.

Project administration: Abibual Getachew Nigatu.

Resources: Atinkugn Assefa Belete, Abibual Getachew Nigatu, Getnet Mamo Habtie.

Software: Dagmawe Menelek Asfaw, Abibual Getachew Nigatu, Getnet Mamo Habtie.

Supervision: Dagmawe Menelek Asfaw, Getnet Mamo Habtie.

Validation: Dagmawe Menelek Asfaw, Abibual Getachew Nigatu.

Visualization: Abibual Getachew Nigatu.

Writing – original draft: Dagmawe Menelek Asfaw.

Writing – review & editing: Dagmawe Menelek Asfaw.

References
1. Mill, J.S., Principles of political economy. Vol. 1. 1965: Рипол Классик.
2. Dong J., Deng R., Quanying Z., Cai J., Ding Y., and Li M., Research on recognition of gas saturation in

sandstone reservoir based on capture mode. Applied Radiation and Isotopes, 2021. 178: p. 109939.

https://doi.org/10.1016/j.apradiso.2021.109939 PMID: 34543832

3. Smith A. and Copley S., Adam Smith’s Wealth of nations: new interdisciplinary essays. Vol. 1. 1995:

Manchester University Press.

4. Todaro M.P. and Smith S.C., Economic development. 2006: Pearson education.

5. Romer P.M., Increasing returns and long-run growth. Journal of political economy, 1986. 94(5): p.

1002–1037.

6. Obalola O.T., Audu R.O., and Danilola S.T., Determinants of Savings among Smallholder Farmers in

Sokoto South Local Government Area, Sokoto State, Nigeria. Acta agriculturae Slovenica, 2018. 111

(2): p. 341–347.

7. Gao C., Hao M., Chen J., and Gu C., Simulation and design of joint distribution of rainfall and tide level

in Wuchengxiyu Region, China. Urban Climate, 2021. 40: p. 101005.

PLOS ONE Status and determinants of saving

PLOS ONE | https://doi.org/10.1371/journal.pone.0281629 February 16, 2023 13 / 15

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0281629.s001
https://doi.org/10.1016/j.apradiso.2021.109939
http://www.ncbi.nlm.nih.gov/pubmed/34543832
https://doi.org/10.1371/journal.pone.0281629


8. Li W., et al., Fine root biomass and morphology in a temperate forest are influenced more by the nitro-

gen treatment approach than the rate. Ecological Indicators, 2021. 130: p. 108031.

9. Ribaj A. and Mexhuani F., The impact of savings on economic growth in a developing country (the case

of Kosovo). Journal of Innovation and Entrepreneurship, 2021. 10(1): p. 1–13.

10. Li J., Charles L.S., Yang Z., Du G., and Fu S., Differential Mechanisms Drive Species Loss Under Artifi-

cial Shade and Fertilization in the Alpine Meadow of the Tibetan Plateau. Frontiers in plant science,

2022. 13: p. 832473–832473. https://doi.org/10.3389/fpls.2022.832473 PMID: 35211142

11. Miao R., et al., Effects of long-term grazing exclusion on plant and soil properties vary with position in

dune systems in the Horqin Sandy Land. Catena, 2022. 209: p. 105860.

12. Commission, E.N.P., Growth and Transformation Plan II (GTP II)(2015/16-2019/20): Volume I: Main

Text. 2016: National Planning Commission.

13. Feyissa G.F. and Gebbisa M.B., Choice and Determinants of Saving in Rural Households of Bale Zone:

The Case of Agarfa District, Oromia, South East Ethiopia. Open Access Library Journal, 2021. 8(2): p.

1–20.

14. World Bank, national accounts data, and OECD National Accounts data files. 2022: https://data.

worldbank.org/indicator/NY.GNS.ICTR.ZS?locations=ZG (access on May 28, 2022 at 4:00 PM).

15. National Bank of Ethiopia, The Macroeconomic Context of Ethiopia. Domestic Economic Analysis and

publication Division: Addis Ababa, Ethiopia. 2019: https://nbebank.com/wp-content/uploads/pdf/

annualbulletin/Annual%20Report%202018-19.pdf.

16. Abdu E. and Adem M., Determinants of financial inclusion in Afar Region: Evidence from selected wore-

das. Cogent Economics & Finance, 2021. 9(1): p. 1920149.

17. Olaniyi E. and Babatunde A., Determinants of Financial Inclusion in Africa: A Dynamic Panel Data

Approach. University Of Mauritius Research Journal, XXII, 1–23 Ram, AK, Moodithaya, MS & Handy,

F.(2012). Financial Inclusion: Lessons from Rural South India. Journal of Social Policy, 2016. 41(1): p.

183–205.

18. Desalegn G. and Yemataw G., Financial inclusion in Ethiopia: Using LSMS (Ethiopia socioeconomic

survey) data. Ethiopian Journal of Economics, 2017. 26(2): p. 31–58.

19. Xu L., Liu X., Tong D., Liu Z., Yin L., and Zheng W., Forecasting Urban Land Use Change Based on Cel-

lular Automata and the PLUS Model. Land, 2022. 11(5): p. 652.

20. Akudugu M.A., The determinants of financial inclusion in Western Africa: Insights from Ghana.

Research Journal of Finance and Accounting, 2013. 4(8): p. 1–9.

21. Saqib S., Panezai S., Ullah H., Ali U., and Usman H., Determinants of household savings in rural and

urban areas: The case of chitral district, Pakistan. International journal of academic research in busi-

ness and social sciences, 2016. 6(3): p. 54–64.

22. Lidi B.Y., Bedemo A., and Belina M., Determinants of Saving Behavior of Farm Households in Rural

Ethiopia: The Double Hurdle Approach. Developing Country Studies, 2017. 7(12): p. 17–26.

23. Azeref A.G. and Gelagil Y.T., Determinants of Rural Household Saving: The Case of North Shewa

Zone, Amhara Regional State, Ethiopia. Journal of Investment and Management, 2018. 7(5): p. 151–

156.

24. Borko Z.P., Determinants of Household Saving the case of Boditi Town, Wolaita Zone, Ethiopia. Open

Journal of Economics and Commerce, 2018. 1(3).

25. Negeri M.A. and Kebede B.Z., Econometric analysis of socioeconomic and demographic determinants

of rural households saving behavior: The case of Sinana district, Ethiopia. Journal of Development and

Agricultural Economics, 2018. 10(4): p. 120–126.

26. Gonosa A., Bargissa B., and Tesfay K., Factors’ Affecting the Motives of Rural Households’ Saving

Behavior in North Bench District, Bench Maji Zone of Southern Ethiopia. International Journal of Agricul-

tural Science, Research and Technology in Extension and Education Systems, 2020. 10(2): p. 93–101.

27. Mulatu E., Determinants of Smallholder Farmers’ Saving: The Case of Omo Microfinance Institution in

Gimbo District of Kaffa Zone, Southern Ethiopia. International Journal of Accounting, Finance and Risk

Management, 2020. 5(2): p. 93–105.

28. Central Statistical Agency, population and housing census of Ethiopia: Administrative Report. 2012:

Addis Ababa, Ethiopia. 2007.

29. Kothari, C.R., Research methodology: Methods and techniques. 2004: New Age International.

30. Menelek Asfaw D., Woman labor force participation in off-farm activities and its determinants in Afar

Regional State, Northeast Ethiopia. Cogent Social Sciences, 2022. 8(1): p. 2024675.

31. Dlamini S.I. and Huang W.-C., A double hurdle estimation of sales decisions by smallholder beef cattle

farmers in Eswatini. Sustainability, 2019. 11(19): p. 5185.

PLOS ONE Status and determinants of saving

PLOS ONE | https://doi.org/10.1371/journal.pone.0281629 February 16, 2023 14 / 15

https://doi.org/10.3389/fpls.2022.832473
http://www.ncbi.nlm.nih.gov/pubmed/35211142
https://data.worldbank.org/indicator/NY.GNS.ICTR.ZS?locations=ZG
https://data.worldbank.org/indicator/NY.GNS.ICTR.ZS?locations=ZG
https://nbebank.com/wp-content/uploads/pdf/annualbulletin/Annual%20Report%202018-19.pdf
https://nbebank.com/wp-content/uploads/pdf/annualbulletin/Annual%20Report%202018-19.pdf
https://doi.org/10.1371/journal.pone.0281629


32. Kefyalew, G., Analysis of smallholder farmer’s participation in production and marketing of export poten-

tial crops: The case of sesame in Diga district, east Wollega zone of Oromia Regional State. 2012,

Addis Ababa University.

33. Ruranga C. and Hacker S., The Determinants of Households Having Savings Accounts in Rwanda.

Rwanda Journal of Social Sciences, Humanities and Business, 2020. 1(1): p. 6–19.

34. Cragg J.G., Some statistical models for limited dependent variables with application to the demand for

durable goods. Econometrica: Journal of the Econometric Society, 1971: p. 829–844.

35. Tura, E.G., D. Goshub, T. Demise, and T. Kenead, Determinants of market participation and intensity of

marketed surplus of teff producers in Bacho and Dawo districts of Oromia State, Ethiopia. Forthcoming:

Agricultural Economics, 2016.

36. Heckman J.J., Sample selection bias as a specification error. Econometrica: Journal of the econometric

society, 1979: p. 153–161.

37. Quan Q., Liang W., Yan D., and Lei J., Influences of joint action of natural and social factors on atmo-

spheric process of hydrological cycle in Inner Mongolia, China. Urban Climate, 2022. 41: p. 101043.

38. Su N., et al., Landscape context determines soil fungal diversity in a fragmented habitat. Catena, 2022.

213: p. 106163.

39. Wooldridge, J.M., Introductory econometrics: A modern approach. 2015: Cengage learning.

40. Gujarati, D., Basic Econometrics 4th edition McGraw Hill: New York. 2003, NY.

41. Torres-Reyna O., Panel data analysis fixed and random effects using Stata (v. 4.2). Data & Statistical

Services, Priceton University, 2007. 112.

42. Obayelu, O.A., Saving behavior of rural households in Kwara State, Nigeria. Nigeria (February 4, 2012),

2012.

43. Teshome G., Kassa B., Emana B., and Haji J., Determinants of rural household savings in Ethiopia:

The case of east Hararghe Zone, Oromia regional state. Journal of Economics and Sustainable Devel-

opment, 2013. 4(3): p. 66–75.

44. Egwu P. and Nwibo S., Determinants of saving capacity of rural women farmers in Ebonyi State, Nige-

ria. Global Journal of Agricultural Research, 2014. 2(1): p. 1–10.

45. Gaisina S. and Kaidarova L., Financial literacy of rural population as a determinant of saving behavior in

Kazakhstan. Rural Sustainability Research, 2017. 38(333): p. 32–42.

46. Sanderson A., Mutandwa L., and Le Roux P., A review of determinants of financial inclusion. Interna-

tional Journal of Economics and Financial Issues, 2018. 8(3): p. 1.

47. Jonubi A. and Abad S., The impact of financial literacy on individual saving: An exploratory study in the

Malaysian context. Transformations in Business & economics, 2013. 12(1): p. 28.

48. Teshome G., Kassa B., Emana B., and Haji J., Saving patterns of rural households in east hararghe

zone of Oromia National Regional State, Ethiopia. Journal of Development and Agricultural Economics,

2014. 6(4): p. 177–183.

49. Jamal N., Hanif M., and Mushtaq M., Interval regression model for family income and saving. World

Applied Sciences Journal, 2014. 32(11): p. 2276–2284.

50. Moses, J., O. SA, and O. Okpachu, Determinants of Savings and Capital Accumulation among Rural

Women Farmers in Ganye Local Government Area of Adamawa State, Nigeria.

51. Anang, B., I. Dawuda, and L. Imoro, Determinants of savings habit among clients of Bonzali Rural Bank

in the Tolon-Kumbungu District of Ghana. 2015.

52. Yang Y., et al., Increasing contribution of microbial residues to soil organic carbon in grassland restora-

tion chronosequence. Soil Biology and Biochemistry, 2022. 170: p. 108688.

53. Moses, J., O. SA, and O. Okpachu, Determinants of Savings and Capital Accumulation among Rural

Women Farmers in Ganye Local Government Area of Adamawa State, Nigeria. 2019.

54. Das, S., Factors Affecting Financial Inclusion: a Study in Rourkela, in SCHOOL OF MANAGEMENT,

NIT ROURKELA. 2015, NATIONAL INSTITUTE OF TECHNOLOGY, ROURKELA: ROURKELA,

INDIA.

55. Ariç K.H., Determinants of savings in the APEC countries. Theoretical & Applied Economics, 2015. 22

(2).

PLOS ONE Status and determinants of saving

PLOS ONE | https://doi.org/10.1371/journal.pone.0281629 February 16, 2023 15 / 15

https://doi.org/10.1371/journal.pone.0281629

