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Abstract

This study attempts to examine the determinant&mwher’'s participation in conservation agricultuneGuto
Gidda and Sasigga districts of Oromia Regional dteti State in Ethiopia. Primary data for the studyre
collected from 142 farm households heads drawn fiisenkebeles of Sasiga district and four kebele&oto
Gida district through structured questionnaire. dfigy of respondent households perceive consematio
agriculture as adaptation strategy to climate char@ut of the total respondents 91.55 percent wleose
households who perceive conservation agricultur@rasdaptation strategy to climate change. Binagyt |
model was employed to examine farmer’s participatioconservation agriculture. Estimation resuthwh that
education level of the household head, number teadamily labour and main employment of the hdwsd
head were significant variables in determiningipgration in conservation agriculture.

Keywords: Conservation Agriculture, Logit, Western Ethiopia

1. Introduction

Throughout the world today, depletion of naturaawrces is among the major problems facing humargbe
(Abera, 2003). Agriculture places heavy burden e énvironment in the process of providing humanii
food and fiber, while climate is the primary detéramt of agricultural productivity (Brucet al., 2001; Apataet
al., 2009).

Ethiopia, one of the developing countries, is fgcserious natural resource degradation problems
(Anemut, 2006). One of the main features of thentiguis the diversity in altitude and accompanyatignatic
and ecological variations (Shibru & Kifle, 1998)cc@ording to Anemut (2006) environmental damage heamp
development through reducing the level of welfaréhe society by depleting environmental resourcedycing
the quality of environment and decreasing long tpraductivity.

According to Desta (2012) and Deressaal., (2011) agriculture is the backbone of the Etlaop
economy and is given special attention by the guwent to spearhead the economic transformatiorhef t
country. Climate is a primary determinant of agitietal productivity. Agronomic and economic impadtsm
climate change depend primarily on the rate andnihagde of change in climate attributes and thecadfriral
effects of these changes, and the ability of afitical production to adapt to changing environmeataditions
(Bruce et al., 2001). Though climate change is a threat tdacajure and non-agricultural socio-economic
development, agricultural production activities aenerally more vulnerable to climate change th#rero
sectors (Ayanwuyet al., 2010).

Land degradation, loss of soil fertility and lagk sufficient natural resources such as forests th
protect ecological balance are major environmeptablems prevailing in Guto Gida and Sasiga ditsric
Moreover, adaptation strategies for environmentaiservation require cooperation and local participain
environmental rehabilitation which in turn requigssamining the determinants of participation in sEmvation
agriculture as adaptation methods to climate change

Literatures on farmers’ participation in consereatiagriculture in Ethiopia in general and in the
Oromia Region in particular are very few. There aceempirical studies conducted on farmers' paxibon
decision on agricultural conservation strategie§uto Gida and Sasiga districtBhe purpose of this study is
therefore, to examine the determinants of farmg&’ticipation in conservation agriculture and farsne
perception of conservation agriculture as adapiatteategy to climate change in Guto Gida and Sadigtricts,
East Wollega Zone.

2. Materials and methods
This paper used both primary and secondary daimaBr data was collected by structured questioenair
Detailed information on household and farm charésttes, household socio-economic and demographic
characteristics, location characteristics and famanagement practices and other related informatiere
collected through interview of sample householddlsea

The study was conducted in Guto Gida and Sasigecatiis East Wollega Zone of Oromia Regional
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State. These districts were purposefully selectael to the fact that in these areas the environmastbeen
degraded largely and the occurrence of climate gddhat affect agricultural production during theay 2010
and 2011 in three kebeles of Guto Gida districst&yatic random sampling technique was employedtaw
sample of household heads. From a total of fhsant associations in these districts pa@sant
associations were selected randomly. From thas®led peasant associations based on formuleothaK
(2004) 142 households were selected proportionally.

A logistic regression analysis was employed totifiethe factors that influence farmer’s particijoat
in conservation agriculture as an adaptation tmaté change. The farmers’ participation in condémua
agriculture is dependent variable which takes aevalf 1 if the farmer was participated and 0 ifhfar did not
participated. The basic model of the logit estimai{Gujarati, 2004) is as follows:

1
Pi = prOb (y' - 1)_ 1+ e—(ﬁo"’ﬁlxu"'---*ﬁkxki)
QU0+ B vt X )
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Where P; is the probability that household participate iongervation agriculture and thed-R;) is the
probability that household is non participant imservation agriculture aralis the exponential constant.

The two computing models commonly used in the adogstudies are the probit and logit models. But
the results obtained from the two models are vemylar since the normal and logistic distributioingm which
the models are derived are very similar (Guja2dD4). As a result, only the logit model will bepogted in the
paper even if both models will be estimated forghepose of comparison.

In this analysis before estimating the model, iswacessary to check the existence of multicolityear
among the hypothesized explanatory variables. Bhlltiearity problem arises when at least one of the
independent variables is a linear combination ef dthers; with the rest that we have too few inddpat
normal equations and, hence, cannot derive estis&io our entire coefficient. VIF shows how theigace of
an estimator is inflated by the presence of muitiearity (Gujarati, 2004). The speed with whichisaces and

covariances increase can be seen with the variaflating factor (VIF) , which is defined as

1
IF = 1 TRe R? y o .
I where ! isthe coefficient of determination in the regiessThe larger the value of
VIF;, the more troublesome or collinear the explanatarjables is (Gujarati, 2004).

In solving the problem of heteroskedasticity litaras used robust standard errors (Charles and
Rashid, 2007). To address the possibilities ofrbsteedasticity in the model, the researchers ettina robust
model that computes a robust variance estimatadas a variable list of equation.

The dependent variable, farmers’ participation amservation agriculture has a dichotomous nature
measuring the willingness of a farmer to partiagpat conservation agriculture as a measure of atlaptof
climate change. The probability of participation donservation agriculture practices dependent oeraé
household, farm and location characteristics.

The explanatory variables used in the model incldifferent socio-demographic and environmental
factors based on the literature on factors affgctive participation of farmers in conservation agjture. The
variables included in the analysis are age of theséhold, sex of household, household marital statial
family size, level of education, topography of dealand, farming experience, farm size in hectagggension
services and technology promoters, membership rimefa organization, main employment, and active fami
labor.
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3. Results and Discussions

Conservation agriculture is one of the mechanisfirdimate change adaptation. This study was alsmlected

in above stated districts in which 142 respondemse interviewed to know their participation in servation
agriculture. The average age of sample househdddishéor those who did not participate on conseovati
agriculture was 38.21 with standard deviation of552 The mean age of respondents who participated o
conservation agriculture was 48.58 and the agesgandents who participate on conservation aguiilvas
deviates from its mean by 13.73. The minimum ag#efrespondent households was 22 and the maxigem a
of the respondent was 90 (Appendix 1).

The maximum farm size for those farmers who did penticipate on conservation agriculture was
7.250 hectare while it was 4.75 hectare for thobe participated on conservation agriculture. Asréwsult of
the survey shows the mean farm size of respondeints participated on conservation agriculture weg64.
hectare which is greater than mean farm size gorgents who did not participate on conservatiaicaljure
which is 1.332 hectare.

The mean years of farming experience of respondentseholds who did not participate on
conservation agriculture was much less than thdseparticipated on conservation agriculture. Thest-values
indicated that the farming experience between thaise did not participate on conservation agric@tand
those who participated on conservation agricultuas significant at 1 percent probability level (Teaft). This
shows that farmers with high years of experienaghlki participate on conservation agriculture thanrfers
with less years of experience.

The maximum active family labor for respondent tehadd was 13. The mean of active family labor
of households, those who participated on consemvadgriculture (4.98) was higher than those who rditl
participate on conservation agriculture which wag02 This shows that the size of active family lalo
households family size affect participation on @mation agriculture.

The maximum family size for household head thoseo vdid not participate on conservation
agriculture was 12 and the minimum family size ®a$he mean family size of those who did not pgréite on
conservation agriculture was 5.1 and the familesinf the household head those who did not paatieipn
conservation agriculture deviates from its mear2l829. However, the maximum family sizes of respmntd
household those who participated on conservatioitwdture was 16 while the minimum was 2. The stadd
deviation of family size of those farmers who pap@ated on conservation agriculture was 2.191.

Table 1 Summary statistics of continuous varialdad their mean difference test used binary logideho
(n=142)

List of variables Total respondent Not participafed Participated t -Value
Mean St.d Mean St. d Mean St.d

Age 44.493 14173  38.21 12.546 48.58 13.729  4.547%*

Farm_size 1.352 0.949 1.3318 1.09880 1.3645 .84316 0.200

Experience 26.718 13.186  20.68 11.246 30.65 12.919 4.726**

Family_Labor 4.077  2.070 2.70 1.043 4.98 2.081 7.597***

Family_Size 5831 2.275 5.11 2.229 6.30 2.191 3.155*=*

Extension_service promoters 2.042 2.788 1.7500 2.89357 2.2326 2.71672 1.008

*xx % and * significant at 1%, 5% and 10% respactly
Source: Own Survey, 2013

The highest level of education attained by respohd®usehold who did not participate on
conservation agriculture was certificate while trighest level of education attained by householadheho
participated on conservation agriculture was gitid2. The standard deviation of education leveiamfsehold
who participated on conservation agriculture wa31Q.while it was 1.05 for those farmers who did not
participate on conservation agriculture. Out ofteduseholds who participated on conservation aljuiei 50
percent (43 out of 86) were those who attendedegia8l while 64.29 percent (36 out of 56) of all wdid not
participate on conservation agriculture were thoke were illiterate (Appendix part 2). Accordirgthe result
of the household survey conducted from all respoted86 were participated on conservation agriceltuhile
56 respondents were those who did not participatecbnservation agriculture.

2 Farmers who did not participate on conservatiaicatjure
% Farmers who did participate on conservation adjrice
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Table 2 Summary statistics of dummy and categoviaehbles used binary logit model (n=142)

List of variables Total respondent Not participated  Participated  4° -Value
Mean St. d Mean St. d Mean St.d

Education 1.289 1140 066 1.049 170 1.007  37.113%*
Sex 0.873 0.334 0.79 0.414 0.93 0.256 6.399**
Marital 0.859 0.349 0.768 0.426 0.918 0.275 10.317
Employment 0.852 0.356 0.66 0.478 0.98 0.152 6.396**
Topography 0.521 0.501 0.589 0.496 0.477 0.502 1.721
Membership 0.739 0.440 0.66 0.478 0.79 0.409 2.974*

*xx *% and * significant at 1%, 5% and 10% respaatly
Source: Own Survey, 2013

Before running the binary logit model all the hyipedized explanatory variables were checked for the
existence of multicollinearity problem. VIF (var@minflation factor) and correlation matrix was diger testing
the association between the hypothesized variables.VIF values displayed in table 2 and 3 shoves tfiom
all the continuous explanatory variables, age, Bgpee, marital status and family size were withicses
multicollinearity problem and rejected from the meggion. In solving the problem of heteroskedagtic
literatures used robust standard errors (Charled Bashid, 2007). To address the possibilities of
heteroskedasticity in the model, the researchetima@®d a robust model that computes a robust negia
estimator based on a variable list of equation.

Finally, all hypothesized explanatory variables eotpthose with multicollinearity problem, were
included in the binary logistic analysis. Thesealales were selected on the basis of availabletiiee and the
results of the survey studies. To determine thé sadsset of explanatory variables that are goodigi@rs of the
dependent variable, the binary logistic regressioaie estimated, which is available in stata (werdi0).

The binary logit model results used to study fatanfluencing the farmer’s participation on
conservation agriculture are shown in Table 3 guendix 6. The model explained about 47.93 perottite
total variation in the sample for participation conservation agriculture. From the result of classiion table
81.69 percent of the values were specified coyd&ppendix 4). This shows observations were reahn
classified. The result of Wald test shows all valeéa included in the model were jointly significasitce the
value ofy? (51.08) is significant at 1 percent probabilityéé (Appendix 5). Among the explanatory variables
used in the model, three variables were signifieeitht respect to participation on conservation agture with
less than 10 percent of the probability level. Blgnificant explanatory variables on participatiarstudy area
are discussed below.

Education is expected to reflect acquired knowleddeenvironmental necessity. Education has
positive impacts on participation on conservatignailture and was significant at 1 percent le@nsistent
with this expectation, binary logistic regressitowed educational status of farmers to have a gtpmwer in
explaining participation on conservation agricudtuHolding other regressors constant, a changeusdhold
head education level by one unit, say one levdl, inérease the odds of being participated on cor®n
agriculture by the factor of 0.1382. The possibistification for this finding was that educatednf@rs tend to
conserve their environment, use agricultural extenservices and adapt climate change than therdles.
These are important instruments in boosting pradmoivhich makes farmers to be wealthier and revénse
environmental problem (Table 3). This result isiEmto findings by Fapojuwet al., (2010) which identified
the higher the educational level of the farmer, tiigher the tendency of using improved soil conston
techniques. Paulos (2002) identified that litetate@sehold heads were more opt to recognize thendayes of
soil conservation and were willing to take paritiwhich is in line with the study.

Households’ main employment was significant at fceet. The estimated coefficient for dummy
variable main employment of household with the odfdseing participator in conservation agricultorer non
participator was positively correlated. This suggdbat the probability of being participator omservation
agriculture increases if one has participated offiaom employment, other factors being constantsTheant
that farmers with on farm employment were moreljike participate on the conservation agriculturagtices
than those off farm. This is agreeing with the hjesized idea which says off-farm employee may not
participate on conservation agriculture becausshieefnay not think about environment since his/heorne
may not directly related to production of crops.

Households with larger number of economically actabor are supposed to be better in conservation
agriculture practices, since they are less likehhave shortage of labor which is required to doseovation

4 Farmers who did not participate on conservatiaicatjure
® Farmers who did participate on conservation adjrice
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activities. The coefficient of active family labowas positive and significant at 1 percent proligbiével. A
unit increase in active family labour increased tbg-odds of participating on conservation agrigrét by
0.2091 when the other variables are held consfiatilé 3). Hence, households with more active fataibour
were better placed to participate on conservatgitalture than those with less active family lahothis might
be so because of the practices of conservatiordgnie are labour intensive since it requires igptibn of
conservation techniques.

Table 3 Binary logistic regression for conservatgniculture (142)

List of variables dy/dx P-value Odds ratio p-value
Education 0.1382** 0.021 2.0655** 0.010
Sex 0.22510 0.231 2.7861 0.201
Farm_Size 0.0008 0.986 1.0046 0.986
Family_Labor 0.2901*** 0.000 2.9959%** 0.000
Employment 0.5156%*** 0.003 10.111 1% 0.007
Topography 0.0111 0.917 1.0596 0.917
Extension_Service_Promoters 0.0218 0.281 1.1216 0.0.271
Membership -0.1413 0.185 0.4391 0.270
District 0.0970 0.395 1.6623 0.393
Log likelihood = -49.588925 Walf(9) = 51.08 Prob = 0.0000 Pseudo’R = 0.4793

*x *% and * significant at 1%, 5% and 10% levedspectively.
Source: Computed from own survey

Conservation Agriculture can increase the abilitgmallholder farmers to adapt to climate change by
reducing vulnerability to drought and enriching tlogal natural resource base on which farm proditgti
depends. Conservation Agriculture aims at increpdiile annual input of fresh organic matter, cofitrglsoil
organic material losses through soil erosion, aeducing the rate of soil organic material minegdlian
(Carlton and Antonio, 2012).

Out of the total 142 respondents 130 were thossdtmids who perceive conservation agriculture as
an adaptation strategy to climate change. 64 out36f households perceived conservation agriculiisren
adaptation strategy were those whose average taplogof their plots is flat while the rest 66 wénese whose
average topography of their plots is gentle, ssepe and mountainous.

As illustrated on the following graph about 55 maricof the respondent households adopt the crop
rotation technique of conservation agriculture. €osrops and mulching was undertaken by 37 pefetutal
household respondent while minimum tillage anddipmanting was undertaken by about 8 percent ofpéa
households.

Figure 1 Households undertaking Conservation Ad¢ftice Technique

m Minimum tillage and direct
planting

m Cover crops and mulching

35%
# Crop rotation

Source: Own Survey, 2013
Figure 2 Soil conservation based agriculture
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4. Conclusion

This study examined the determinants of farmerstigpation in conservation agriculture and farmers
perception of conservation agriculture as adaptaitoategy to climate and used binary logit modeidentify
the significant variables.

Households with more active family labour were é&etplaced to participate on conservation
agriculture than those with less active family labd=ducated farmers tend to conserve their enmient, use
agricultural extension services and adapt climagnge than the illiterates. The households mainlempent
was significantly affect participation on conseiwat agriculture at probability level less than Srqat
probability level. Farmers with on farm employmemére more likely to participate on the conservation
agriculture practices than those off farm.

Education affects smallholder farmers to adapt afenchange through taking different measures. So,
NGOs, government and policy makers should encodraggs through which smallholder farmers develagirth
knowledge on adaptation of climate change throwlyiption of conservation agriculture.

Adaptation measures undertaken in the study area s@l conservation, planting of crop varieties,
planting trees, and participating on irrigation.drder to change the damaged environment becaus&oy
environmental problems, the government and thepatiakers should focus more on these adaptatiosunesa
through giving different training for both housetholarmers and the development agents. The respectiv
government organs at all levels should focus otegtimn of planted trees on past different occasion

The crop rotation technique of conservation agticel was implemented more than any other
techniques of conservation agriculture. The full piementation of conservation agriculture requires
simultaneous execution of the three techniquesinmim tillage and direct planting, cover crops andahing
and crop rotation. In order to adapt to climatengjgall these techniques have their own role. Taerethe
government and NGOs should play their role in impdatation of these conservation agriculture teaescand
encourage the practices of conservation agriculture
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Appendix 1
Summary of variables included in the study

variable Obs Mean Std. Dev. Min Max
age 142 44 .49296 14.17307 22 90
education 142 1.288732 1.139746 0 5
family_size 142 5.830986 2.275281 2 16
sex 142 .8732394 .3338823 0 1
farm_size 142 1.351585 .9485677 .1 7.25
no_of_rela~s 142 7.415493 4.48677 0 24
experience 142 26.71831 13.18573 5 57
marital 142 .8591549 .349093 0 1
employment 142 .8521127 .3562449 0 1
membership 142 .7394366 .4404958 0 1
family_Tabor 142 4.077465 2.069961 0 13
information 142 .6830986 .4669156 0 1
farmer_ext~n 142 .7253521 .4479166 0 1
farm_income 142 7797 .746 5695.917 1170 39960
nonfarm_in~e 142 4043.831 3813.691 0 27550
Tivestock_~p 142 .7605634 .4282502 0 1
extension_~p 142 .5985915 .4919185 0 1
credit 142 .4295775 .4967681 0 1
distance_i~t 142 15.84894 14.97311 .5 85
distance_o~t 142 13.4757 12.80922 .5 85
local_agro~o 142 .4507042 .4993253 0 1
increase_t~e 142 .6549296 .477074 0 1
decrease_t~e 142 .0492958 .2172512 0 1
nochange_t~e 142 .0633803 .2445082 0 1
decrease_p~n 142 .6338028 .4834696 0 1
increase_p~n 142 .0774648 .2682738 0 1
nochange_p~n 142 .056338 .2313895 0 1
extension_~s 142 2.042254 2.787696 0 12
topography 142 .5211268 .5013218 0 1

Source: Computed from own survey (2013)
Appendix 2

VIF test conducted for variables included in binkmyit model

vif, uncentered

variable VIF 1/VIF
age 52.01 0.019227
experience 33.48 0.029872
sex 18.71L 0.053450
marita’l 18.69 0.053492
fFfamily_ _size 12.73 0.078524
family__Tabor 10.82 0.092391L
employment 7 .96 0.125674
membership 5.37 0.186102
farm_size 3.87 0.258397
education 3.01L 0.332610
topography 2.17 0.460037
extension_~s 1.91 0.524666
Mean VIF 14 .23

81



Journal of Poverty, Investment and Development www.iiste.org
ISSN 2422-846X  An International Peer-reviewedrdal E-l_.i]
Vol.13, 2015 “S E

Appendix 3
Correlation Matrix
corr participation_ca age education sex marital farm_size experience family_labor family_size employment
topography extension_service_promoters membership district
part~Ca  age educat~n  sex marital farm_s~e experi~e family~r family~e employ~t topogr~y extens~s member~p district

particip~_ca | 1.0000
age | 0.3587 1.0000
education | 0.4462 0,075 1.0000
sex | 0.2123 0.058 0.3019 1.0000
mrital | 0.2018 0.0113 0.4060 0.7585 1.0000
farm_size | 0.0169 0.1746 0.0268 0,104 0.0992 1.0000
experience | 0.3709 0.9365 0.0767 0.0804 0.0175 0.2206 1.0000
family_labor | 0.5403 0.3915 0.2580 0.0451 0.0839 -0.0347 0.4342 1.0000
family_size | 0.2576 0.2370 0.2733 0.1210 0.1395 0.1094 0.3109 0.6187 1.0000
enployment | 0.4351 0.2477  0.1932 0.0798 0.1165 0.0788 0.2598 0.3138 0.1702 1.0000
topography | -0.1101 -0.2151 0.0203 0.0261 0.0171 0.0743 -0.2255 -0.1759 -0.0404 -0.0817 1.0000
extension_~s | 0.0849 -0.1174 00140 0.1734 0.1884 0.2385 -0.0892 -0.1309 0.09%8 0.1492 0.1415 1.0000
menbership | 0.1447 0.2502 0.0379 0.1596 0.0825 0.3204 0.3365 0.325 0.2813 0.2498 -0.1194 0.0841 1.0000
district | -0.0349 0.1118 -0.1002 0.0207 0.0519 0.0493 0.1024 -0.1138 -0.1160 -0.1669 -0.1704 0.3039 -0.0956 1.0000

Appendix 4
Classification Table
estat classification

Logistic model for participation_ca

_— True ——M™M™M8M8M8Mm8
Classified D ~D Total
+ 72 12 84
— 14 44 58
Tota’l 86 56 142

Classified +~ if predicted Prd(pd) === .5

True D defined as participation_ca != O

Sensitivity PrC +| DD 83.72%
Specificity PrC —|~DD 78 .57%
Positive predictive wvalue PrC bp| +D 85 .71%
Negative predictive value Pr(~pl| -D 75 .86%
False + rate for true ~D PrC +|~DD 21 .43%
False - rate for true D PrC —| DD 16.28%
False + rate for classified -+ PrC~pl| +D 14 . 29%
False — rate for classified - PrC D| —-D 24 .14%
correctly classified 81 .69%
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Appendix 5

Wald Test for Binary Logit Model
test education sex farm size family labor employment topography extension_service promoters membership
district
1) education =0
2) sex =0
3) farm_size = 0
4) family_labor = 0
employment = 0
6) topography = 0
7) extension_service_promoters = 0
8) membership =0
9) district =0

Y Y Y Y Y Y Yo Yan
(9}
—/

chi2( 9) = 51.08
Prob > chi2 = 0.0000
Appendix 6
Stata Result of Binary Logit Model
logit participation_ca  education sex  farm size family labor employment topography
extension_service_promoters membership district, vce(robust) level (96) or
Iteration O: Tog pseudolikelihood = -95.23388
Iteration 1: Tog pseudolikelihood = -57.032798
Iteration 2: Tog pseudolikelihood = -50.925806
Iteration 3: Tog pseudolikelihood = -49.687026
Iteration 4: Tog pseudolikelihood = -49.589764
Iteration 5: log pseudolikelihood = -49.588925
Iteration 6: Tog pseudolikelihood = -49.588925
Logistic regression Number of obs = 142
wald chi2(9) = 51.08
Prob > chi2 = 0.0000
Log pseudolikelihood = -49.588925 Pseudo R2 = 0.4793
Robust
particip~_ca | 0dds Ratio  Std. Err. z P>|z| [96% conf. Interval]
education 2.06551 .5797863 2.58 0.010 1.160548 3.676136
sex 2.786101 2.233281 1.28 0.201 .537085 14.45276
farm_size 1.00465 .2566818 0.02 0.986 .5944721 1.697844
family_Tabor 2.995982 .8477099 3.88 0.000 1.675591 5.356861
employment 10.11106 8.696019 2.69 0.007 1.728583 59.14294
topography 1.05966 .5861323 0.10 0.917 .3402592 3.300069
extension_~s 1.121598 .1168547 1.10 0.271 .9055456 1.389197
membership .4391115 .3277715 -1.10 0.270 .0947979 2.033999
district 1.662349  .9898557 0.85 0.393 .4893457 5.647138
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