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Variables Descripti Mean

Farmer characteristics

Farm size Farmer’s total sugarcane production area (acres) 11.13 24.96
Annual Income Farmer’s annual income (0007000 TZS) 9.91 22.90
Distance Distance from farm to processing firm (Km) 1541 8.72
Age Age of farmer in years 5095 13.83
Gender 1 if a farmer is male, 0 otherwise 0.83 0.38
Household size Number of members in farmers” households 5.84 248
Farming experience Number of years in sugarcane farming 12.57 9.86
Non-farm income activities 1 if the farmer engaged in non-farm income activities, 0 otherwise 049 0.50
Perception on BCMPs Perceived importance of BCMP adoption on production (1-4 rating scale) 332 0.92
Scheme

Kilombero Lif Kilombero, 0 otherwise 0.44 0.49
Mtibwa L if Mtibwa, 0 otherwise 0.30 0.46
Kagera 1if Kagera, 0 otherwise 0.26 0.44






OPS/images/cover.jpg
& frontiers | Research Topics

Transforming African
food systems

Published in






OPS/images/fsufs-08-1442301/math_3.gif
1 pl2 pl3 ... plj
P21 1 p23 g2
P332 1 el

Q @)

| okt k2 pk3






OPS/images/fsufs-08-1442301/math_2.gif
@






OPS/images/fsufs-08-1442301/math_1.gif
By Xij + uy

(1)





OPS/images/fsufs-08-1442301/inline_3.gif
BCME]





OPS/images/fsufs-08-1442301/inline_2.gif
BCME]





OPS/images/fsufs-08-1442301/inline_1.gif





OPS/images/fsufs-08-1442301/fsufs-08-1442301-t006.jpg
Variables

Resource support 0.404** —0.068** 0.050** 0.050** 0.034*
(0.196) (0.033) (0.016) (0.025) (0.025) (0.018)

Supply management 0.694™* —0.117%** —0.048"" 0.087%** 0.085"* 0.058**
(0.186) (0.031) (0.018) (0.025) (0.025) (0.019)

Pricing and payments 0.971%** —0.163*** —0.067*** 0.121%* 0.119%* 0.081*
(0.158) (0.028) (0.019) (0.023) (0.023) (0.019)

Advisory and technical services 0.424** —0.070*** —0.029*** 0.052*** 0.051%* 0.035*
(0.118) (0.032) (0.010) (0.015) (0.016) (0.011)

Farmer characteristics Yes Yes Yes Yes Yes Yes

Scheme Yes Yes Yes Yes Yes Yes

Wald x2(34) 136.37***

Pseudo R? 0.19

Log pseudo-likelihood —569.01

**P < 0.01;**P < 0.05; *P < 0.1 significance level. Robust standard errors (in brackets).
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arietie e e ontro anageme preparatio
(A) Dependent variables: BCMPs
Resource support 0.002 0.649** 0233 0.263 0.230
(0.268) (0.319) (0.232) (0.230) (0.227)
Supply management 0.190 1.059*** 0.001 0.500%* 0.417*
(0.280) (0.308) (0.257) (0.240) (0.242)
Pricing and payments 0229 1.253"* 0.440% 0.7417* 0.624**
(0.239) (0.274) (0.207) (0.202) (0.203)
Extension and advisory 0.309* 0.449% 0.182 0.173 0258
0.162 (0.192) 0.148 0.146 0.154
Farmer characteristics Yes Yes Yes Yes Yes
Scheme Yes Yes Yes Yes Yes
Constant 1135 —4.514* —0.353 0.680 1.690
(1.340) (1.524) (1.229) (1.198) (1.275)
Wald x2 (70) 33826
N 400
(B) Correlation matrix (rho)
Effective farm preparation 0.262"* 0.103 0.086 0.035 1
(0.094) (0.104) (0.085) (0.082)
Integrated weed management 0.219%** 0.226** 0.089 1
(0.090) (0.099) (0.085)
Pest and disease control 0.352*** 0.064 1
(0.099) (0.103)
Chemical fertilizer 0.012 1
(0.114)
Improved varieties 1

*EP < 0.01;** P < 0.05; *P < 0.1 significance level. Robust standard errors (in brackets).

Likelihood ratio test: Fertilizer pest and disease control = effective farm preparation fertilizer = integrated weed management fertilizer = improved varieties fertilizer = effective farm preparation
pest and disease control = integrated weed management pest and disease control = improved varieties pest and disease control = integrated weed management effective farm preparation =
improved varieties effective farm preparation = improved varieties integrated weed management = 0 x2(10) = 32.20***,
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No. of Percent of adopting farmers
practices

Total Kilombero Mtibwa Kagera
N=400 N=174 N=121 N=105

0 5.75 115 14.88 2.86
1 18.50 20.11 26.45 6.67
2 36.50 31.61 40.50 40.00
3 24.00 20.69 1240 42.86
4 11.00 17.24 4.96 7.62
5 425 9.20 0.83 0.00
Total 100.00 100.00 100.00 100.00

Source: Survey Data (2021).
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Description Adoption rate (%)

Total Kilombero Mtibwa Kagera

Effective farm preparation At least two soil tillage (plowing and harrowing) before planting 61.25 49.43 54.55 88.57
and/or post-harvest ratoon plots maintenance®

Improved varieties Use of improved sugarcane varieties during planting and gap-filling 20.50 3103 14.05 10.48

Chemical fertilizer Application of chemical fertilizer 63.25 96.55 18.18 60.00

Integrated weed management | Both mechanical and herbicide application weed control 50.25 4138 4050 76.19

Pest and disease control Undertaking pest and disease control measures 33.50 41.95 41.32 10.48

Source: Survey Data (2021).
“Farm field maintenance after-harvest (e.g, trash management, gap filling, and mulching of ratoon crop farm plots).
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CFA effectiveness statements Rotated components

Pricing and Supply Resource Extension
payments anagement support and advisory
Timely payment as stipulated in the agreement 0.836 0.062 0.015 —0.247
Price changes reflect cost increments 0.762 0.083 —0.339 0.423
Payment waiting time is too long —0.743 0.009 —0.064 0.120
The sugarcane pricing system is suitable 0675 0.062 0.015 0247
Service charges costs are fairly estimated 0471 0324 0.144 —0.002
Crop harvest and supply delivery are timely —0.089 0.804 0.032 0.187
Preferential harvest exists for emergency sugarcane 0.060 0.604 —0.134 —0.019
Fair produce supply measurements 0.199 0584 —0.134 0019
Inputs and credit support are accessible 0223 —0.074 0.740 0.423
Inputs and credit support within CF are affordable compared to other sources —0.207 0279 0.580 0234
Inputs and credit support are timely delivered —0.058 0.089 —0.523 —0.096
Extension services from CF firm are accessible 0.134 —0.320 0.298 0.841
Expert advice on crop threats and resolving solutions is useful 0229 —0.061 0.025 0.637
Farmers receive information on emerging innovations 0.029 —0.064 0.236 0.440
Eigenvalues 3.001 2162 2.003 1518
Variance explained (%) 0266 0.199 0.168 0.117
Cumulative variance explained (%) 0.266 0.456 0.624 0.750
Cronbach’s alpha 0931 0737 0.670 0.756

Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy = 0.787. Source: Survey Data (2021).
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Identification & Screening

‘Total articles identified:
GS (n=7,160), SD (n=1435),
T&F (n=288), WOL (n=508),

WoS (n=187), HS (n=1)

Eligibility & Inclusion

After title/abstract screening:
GS (n=7), SD (n=16), T&F
(n=5), WOL (n=0), WoS
(n=39), HS = (n=1)

Total excluded: 9,511

Reasons: (a) focus is not primarily
on crop, livestock, fisherics,
forestry, or general agriculture,

(b) focus is not
on Nigeria/ uses primary studies
beyond Nigeria.

Total articles for analysis
after duplicate removal and
full text screening (n=19)

Total excluded: 39 +10

Reasons: (a) synthesis is not
specific to Nigeria or (b) design is
neither meta-analysis nor
systematic review (39)

Duplicate studies (10)
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Sub-  Authors Article Title No.of No.of Open Applicable Potential policy usefulness Transparency
sector (Year) Studies pages access policy process

of the stage

article

Motivation Collaboration Policy Benefit, Research Limitation,
implication cost, or methods harm, or
economic transparency risk
implication

Crop Tlesanmiand | Factors limiting the yam minisett 56 8 Yes Yes  No  Yes  Curiosity No Yes Yes Yes Yes
Akinmusols technique adoption: A review
(2016)
Morse (2021) | A meta-analysis of the technical  40,26,and 28 No No  Yes  Yes  Curiosity No No Yes Yes Yes
efficiency of yam 2

production in Nigeria

Oruma etal. Agriculture 4.0: An 91 36 Yes Yes Yes Yes  Curiosity No Yes Yes Yes Yes
(021) implementation framework for

food security attainment in

Nigeria's Post-COVID-19 Era

Fisheries/ | Amadi etal. Freshwater fishes of lower 16 37 No Yes No No Curiosity No No No Yes Yes
aquaculture | (2019) guinean forest streams:

aquaculture heavily impacts the

structure and diversity of

communities

Forestry  Fitzetal (2022)  Increasing signs of forest 16 o Yes Yes  No  Yes  Curiosity No No No Yes No
fragmentation in the Cross River
National Park in Nigeria:
Underlying drivers and need for

sustainable responses.

Livestock  deGieretal. The continental atlas of tsetse and | 133 10 No Yes  No  No  Commissioned Yes Yes Yes Yes Yes
(2020) African animal trypanosomosis
in Nigeria
Esonuetal. Epidemiology of peste des petits 37 B Yes Yes Y  No  Curiosity No Yes Yes Yes Yes
(2022) ruminants in Nigeria: a review

Karshima (2019)  helminths of zoonotic importance 42 11 No Yes Yes No Curiosity No Yes No Yes Yes
in slaughtered food ani

Nigeria: a systematic review and

als in

‘meta-analysis
Karshima etal.  Helminths of veterinary and 4 15 Yes Yes  Yes  No  Curiosity No Yes Yes Yes Yes
(2018) zoonotic importance in Nigerian

ruminants: a 46-year meta-

analysis (1970-2016) of their

prevalence and distribution

Karshimaetal.  Toxoplasma gondi infections in 2 0 No Y No  No  Curiosity No Yes Yes Yes Yes
(2020) birds, companion, food and

recreational
Odeniranand | A meta-analysis of the prevalence | 74 2 Yes Yes  No  No  Curiosity No No Yes Yes Yes

Ademola (2015)  of African animal
trypanosomiasis in Nigeria from
1960 t0 2017

Odeniranand  Epidemiology of 64 13 No Y No Mo No Yes No Yes Yes

Ademola (2019) | Cryptosporidium infection in

different hosts in Nigeria:

analysis
Odeniran etal.  Economic impact assessment of 12 9 No Yes  Yes  No  Curiosity No Yes Yes Yes No
(2021) small ruminant fasciolosis in

Nigeria using pooled prevalence

obtained from literature and field

epidemiological data
Oloso etal. Antimicrobial resistance in food 59 2 Yes Y No  No  Curiosity Yes Yes No Yes Yes
(2018) animals and the environment in

Nigeria: a review

General  Anugwaetal  Gender perspectives in 13 17 No Yes  Yes  No  Curiosity No Yes No Yes No

(2022) vulnerability of Nigerias

agriculture

to climate change impacts: a

systematic review
Begho etal ‘What do we know about Nigerian |~ 39 00 Yes Yes  Yes Ve  Curiosity Yes Yes No Yes Yes
(2022) farmers’attitudes to uncertainty

and risk? A systematic review of

the evidence
Onyeneke etal. ate change adaptation in 95 0 Yes No  Yes  No  Curiosity No No No Yes No
(2019) Nigerian agricultural sector: A

systematic review and resilience

check of adaptation measures
Onyencke etal.  Progress in climate-agricultural 20 1B Yes No  No  No  Curiosity No No No Yes No
(2020) vulnerability assessment in

Nigeria

“Three different meta-analyses were conducted in one study using different numbers of studies for each.
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S/No

Criteria

General description

Policy process applicability

Potential policy usefulness

Transparency

Su

iteria

a. Year of publication

b. Type of rescarch synthesis
<. Number of included studies
d. Study length/ volume

e. Open access status

£ Funding

& Local authorship

(@) defining/framing a policy problem, (b)
profiering policy options, (c) devising

implementation strategies

a. Review aim/ motivation

b. Collaboration with policy stakeholders

<. Policy implication

d. Benefit/cost-effectiveness

a. Research methods transparency

b. Study limitation/ potential harm or risk

Definition/explanatiol
‘What year was each of the reviews produced

Quantitative or qualitative systematic review (Siddaway et al, 2019)
How many primary studies were included in each study

Number of pages of the study

I the article published open access and hence accessible easily?

Do author(s) declare source of funding? If yes, what is the source of
funding.

Do the reviews have local scholars involved? Measured both as locally
affliated lead authorship and at least one of the authors has affilation to

alocal institution.

Which stage of the policy process i the rescarch synthesis suitable for
2009)

addressing issues around? (see table in Lavi

Research synthesis may either be (a) commissioned! funded by
policymakers/policy stakeholders or (b) be curiosity-driven or driven by
research gap (Haddaway and Pullin, 2014)

Does the systematic review indicate discussion/collaboration with
stakeholders to, for example, identify the need for a systematic review o

definelrefine the review question(s).
Does the synthesis provide explicit implication for policymaking?

Does the synthesis include information on benefit, cost, and economic
information?

Does the review follow standard methods for conducting systematic
review and meta-analysis? How explicitly and transparently does the
review describe the searching, screening, appraisal, data extraction, and
synthesis process?

Do authors address limitations, potential risk, and uncertainties that are
associated with their review? Easily interpreted risk of bias, potential
harm and limitation of reviews have been suggested to facilitate evidence

synthesis use (Tricco et al,, 2015, Wallace et al., 2012).
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reatment effects Coefficient Std
Average treatment effect (ATE) 67614+ 0.367
Average treatment on the treated (ATT) 25640+ 0.654

#¥Significant at 1%,
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atment effects Coefficient Std
Average treatment effect (ATE) 284505+ 0.666
Average treatment on the treated (ATT) 52390+ 0345
Potential-outcome mean (POM) 73464 0216

The bootstrap replications were changed from 100 to 1,000 but no significant change occurred, hence 500 replications were used to bootstrap the standard errors.
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Household dietary diversity score

Coefficient Std. Err. p-value % Change
ATE 212 0524 0,000+ 35
ATT 3126 0693 0,000+ 52
ATUT 1625 1323 0276 27
LATE 2100 0524 0,002+ 3
p-value essential heterogeneity 0.002%%

***Significant at 1% level and **significant at 5% level. The table reports the average treatment effects (ATE), the average treatment effects on the treated (ATT), the average treatment effects
on untreated (ATU), local average treatment effects on the treated (LATE), and the p-value for a test of essential heterogeneity for the two outcomes. Std. Err. represent bootstrapped standard
errors with 1,000 replications. As HDDS is measured in scales the percentage change is calculated based on their mean value (6.05) from the sample.
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Food group Percentage

Cereals 98.3%
Roots or tubers. 97.3%
Vegetables 85%
Fruits 76.6%
Meats 75.0%
Fggs 47.5%
Fish and sea foods 916%
Legumes 85.8%
Milk or milk products 35.8%
Fats and oils 70.8%
Sweets 233%

Condiments, coffee 3L6%
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Gender of respondent
Age of the respondent

Received training on how to
access weather information by

an organization
Age of household head
Marital status of respondent
Household size

Education level of respondent

Highest education level
attained by any houschold
member

Years of farming experience

Access to climate change

informati

Access to market

Membership in cooperative
society?

Access to government fund

Access to government support

on farm input?
Constant

Pseudo r-squared
Chi-square

Prob > chi2

Akaike crit. (AIC)
Bayesian crit. (BIC)

*4p<0.01, **p<0.05, *p<0.L.

~0309

0.053

—0.628

~0.068

0.269

~0.186

0.010

0.328

~0.008

0.907

~0334

~0772

—1.589

0.617

1815

0239

31.930

0.004

131884

173.945

St. Err.
0450
0036

0381

0033
0273
0074
0055

0.109

0021

0.680

0501

0754

0648

0344

1545

p-value
0491
0136

0.099*

0042
0324
00125
0.857

0.003%%%

0705

0182

0505
0.306

0.014%*

0.073*

0.240

dy/dx
~0.073
0013

—0.148

~0.016
0.063

0044
0.002

0077

-0.002

0213

0079

~0.182

0374

0145

0.105

0.008
0.087

0.007

0.063

0016

0013

0.023

0.005

0.156

0118

0175

0142

0.079

0,033

0317

0.007

0.857

0.001

0.704

0171

0505

0.298

0.008

0.066
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Level of SLM adoption Coef p-value
Gender of respondent 0170 0.126 0179
Age of respondent ~0030 0010 0.003%+%
Age of household head 0035 0010 0.001%+%
Marital Status of respondent ~0223 0079 0.005%+*
Household size in numbers 0.082 0027 0.003%+*
How many years did you spend in school? ~0018 0017 0.288
Education level of household head 0033 0031 0.285
Highest level of education attained by any household member ~0.160 0.040 0.000%+*
Years of experience in farming 0.006 0.006 0341
Do you have access to credit? 0.008 009 0935
Do you have access to information? ~0471 0.206 0,022
Do you have access to extension officer? ~0262 0.206 0.204
Do you have access to market? ~0087 0.142 0542
Do you have fund from government? ~0231 0.094 0.014%%
Membership in any cooperative society 0274 0.150 0.128
Do you have support from government on farm input? 0558 0.150 0.002%+%
Access to good road network ~0099 0.101 0329
Inverse mills ration (IMR) 0,804 0425 0.058%
Constant 1821 0551 0.001%+%
Pseudo r-squared 0.078

Chisquare 59.095

Prob>Chi? 0.000

Akaike crit. (AIC) 739.492

Bayesian crit. (BIC) 792768

#5001, *%p <0.05, *p <0.1.
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Food security status
Age of respondent

Marital Status of respondent
Number of years spent in school?

Highest level of education attained by

any household member
Years of experience in farming

Access to credit

Access to information SLM

Access to extension agent

Access to market

Do you have fund from government
Membership in any cooperative society

Do you have support from government

on farm input?

Do you have access to good road

network

Constant

Do you use SLM
Access to information
Access to market
Constant

Jathrho

Tnsigma

tho

sigma

Log likelihood
Prob>Chi*

#5001, *%p <0.05, *p <0.1.

~0013

~0386

~0.067

~0.035

0.043

—0.113

~0.259

~0.539

~0.126

~0527

0757

0.967

~0.053

4192

2076

~0.606

—0.028

—6.412

0920

0.867

2509

~228.0743

0.0024

Std. Err.

0.010

0127

0.023

0.059

0012

0.208

0.246

0374

0.358

0.207

0422

0309

0.163

0.862

0.028

1216

2093

73565

0.169

0.209

p>z
0212

0.002%+%
0,003

0547

0.000%+#
0588
0293
0150
0724
0.011%*
0.073%

0.002¢%+

0745

0.000

0.000%+*
0618
0989
0931

0.000
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Description of variables Mean
Dependent variables
Food security Average HDDS 605 306
Adoption of SLMP 1=adopter, 0 =non-adopter of SLMP 0.60
Level of SLMP adoption Average SLMP used (numbers) 497 337
Explanatory variables
Age Age of HH head (years) 4351 1140
Gender LifHH head is male, 0 if female 080
Marital status 1if married, 0 unmarried 089
Educational level Years of education of HH head 1499 1279
Farming experience Years of household experience in farming 1854 891
Household size Number of household (Number) 7.192 230
Farm si Farm size (Ha) 562 192
Primary activity 1if farming as primary activity, 0 otherwise 089
Access to extension 1if HH has access to extension, 0 if otherwise 078
Non-farm income 1=if HH engages in any off-farm activity 052
Access to credit 1if HH has access to credit, 0 if otherwise 066
Access to cooperative 1if HH has cooperative, 0 if otherwise 068
Access to information 1ifHH has access to information, 0 if otherwise 048
Access to market 1if HH has access to market, 0 if otherwise 050

Access to government funding 1if HH has access to government funding, 0 if otherwise 0.18
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HDDS

Age of respondent

Gender of respondent

Marital Status of respondent

How many years did you spend in school?

Years of experience in farming

Household sie (in numbers)

Whatis the total farm size planted?

Whatis the primary activity of the household head?
Do you have access to extension officer?

Whatis the secondary activity of the household head?
Do you have access to credit?

Are you a member of any cooperative society?

Do you have access to SLM information?

Do you have access to market?

Do you have fund from government?

Adopters of SLMP
643
47.023
0977
2356
9.069
21.609
7011
3.287
1184
0.943
1678
0.678
092
0.966
0.862

0.402

0.00

2714

5943

148

6.086

2286

1457

1771

0.686

0943

0914

0943

0314

Differences
221
4509
09774+
~0358%*
3126+
6,809+
0925+
1001
~0.273%
~0057
~0.093
~0.008
~0023
0052
~0081

0.088





OPS/images/back-cover.jpg
Frontiers in
Sustainable Food Systems

Exploring sustainable solutions to global food
security

Aligned with the UN Sustainable Development
Goals, this journal explores the intersection

of food systems, science and practice of
sustainabilty includingts environmental
economic and social justice dimensions.

Discover the latest
Research Topics

Frontiers
Avenue do Trbunal-Fédéral 34
1005 Lausane, Switzerland.
fontiersinorg

Contactus

+41(01215101700
frontersin ro/about/contact






OPS/images/fsufs-08-1410094/math_2.gif
HL=1-Y s ®
-





OPS/images/fsufs-08-1410094/math_3.gif
Dependent sizes of a Rousenold

Dependency ratio = — e household

[©





OPS/images/fsufs-08-1410094/math_4.gif





OPS/images/fsufs-08-1410094/fsufs-08-1410094-t002.jpg
Variables Responses %
Perceived status of Fertile 170 69.1
homestead fertility

Infertile 76 30.9
Perceived slope Moderate to steep 174 70.1
class of homestead

Flat to gentle 72 293
Gender Male 187 76

Female 59 24
Literacy level Able to write 144 585

and read

Unable to read 102 41.5

and write
Off-farm activities Yes 23 9.4

No 223 90.6
Credit access Yes 69 28

No 177 72
Extension contacts Yes 168 68.3

No 78 317
Selected seed Yes 130 52.8
availability

No 116 47.2
Distance to the Yes 134 54.5
nearest market

No 112 455
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\VEEIES Minimum Maximum Mean Std.de
Intensity of CSA 0.17 1 0.6 025
practices

Farming 12 53 29 838
experience

Dependency 02 07 0.4 0.14
ratio-induced

labor

Total farmland 1 325 2 0.65
holding size

Livestock 0.03 0.98 0.49 0.25
diversity

Estimated annual 10,000 100,000 36,5732 18,366.4
income (in ETB)
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Unstandardized Standardized Collinearity statistics

coefficients coefficients

B(SE) Beta Tolerance VIF
(Constant) 0.107 (0.06) 175
Perceived soil fertility status —0.020 (0.02) —0.037 —0.9 0.920 1.087
Perceived slope categories 0.167 (0.03) 0.331 67 0.646 1.548
Gender —0.042 (0.02) —0.078 —1.89 0922 1.085
Literacy level —0.028 (0.02) —0.055 -13 0.890 1.123
Off-farm activities —0.028 (0.02) —0.055 —1.34 0701 1.426
Credit access 0.326 (0.08) 0.180 4.31* 0.881 1135
Extension contact for capacity 0.022 (0.02) 0.056 119 0.619 1615
development training
Selected seed availability 0.18 (0.05) 0.178 359 0.730 1369
Distance to the nearest market 0.004 (0.02) 0.008 0.17 0954 1.048
Farming experience 0.005 (0.001) 0.173 3.6 0.686 1.459
Dependency ratio-induced labor —0.030 (0.01) —0.127 —281° 0774 1.292
Total farmland holding size 0.009 (0.02) 0.022 0.47 0703 1.423
Livestock husbandry diversity 0199 (0.05) 0.197 391° 0.624 1.603
Estimated annual income (ETB) 2.602E-007 (0.0) 0.019 046 0.937 1.067

Model Summary
R square Adjusted R square  Std. error of the estimate Durbin-
Watson
0.80* 0.64 0.61 0.157 2121
ANOVA*
Sum of squares Mean
square

Regression 991 14 071 2872 0.000
Residual 57 231 0.025
Total 156 245

*Dependent Variable: CSAP.
b Refer to significant levels at P < 0.001, P < 0.01, and P < 0.1, respectively.
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Depen variables

The intensity of six CSAPs

Measuremen:

The mean values of CSAPs employed on
a homestead

Hypothese

The intensity of CSAPs is influenced by numerous socioeconomic, institutional,
and plot-level factors.

and 0 = no)

Explanatory factors Measurement The anticipated direction (+) of the correlation
between the dependent variable and the predictors

Perceived status of homestead soil 0 = fertile and 1 = infertile +

fertility

Perceived status of homestead 0 = flate to gentle slope and 1 = +

slope class moderately to steep slope

Gender Male = 1and 0 = female +

Farming experience In the number of years

Dependency ratio-induced labor In ratio E

Literacy level Able to write and read = 1 and 0 = ik
unable to read and write

Total farmland size In hectare

Livestock diversity index (LDI) Values of Herfindahl-Hirschman
diversity index*

Income Inbirr +

Off-farm activities Engaged in one or more off-farm B
activities (yes = 1 and 0 = no)

Credit associations Have access to credit association (yes = -
1and 0 = no)

Training and advising from If there are opportunities (yes = 1 and 0 +

extension agents =no)

Selected seed availability If there are opportunities (yes = 1 and 0 +
=no)

Distance to the nearest market Homestead close to the market (yes +

*The livestock diversity index (LDI) was calculated using the Herfindahl-Hirschman diversity index (HIL), which takes both richness and evenness into account (Chegere and Stage, 2020). It is

calculated using Equation 2.
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