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ABSTRACT

Despite the registration of 17 improved potato varieties in Tanzania, potato yields remain low (5-10 t
ha™), partly due to limited adoption of improved varieties. This study examined the institutional and
socioeconomic factors influencing the adoption of improved potato varieties among smallholder farmers
in Mbeya and Rukwa regions. A cross-sectional survey of 240 randomly selected potato farmers was
conducted and data were analysed using descriptive statistics and binary logistic regression. Only 12.9%
of the surveyed farmers had adopted improved potato varieties. Access to agricultural training, farming
experience and access to improved seed were positively and significantly associated with adoption. In
contrast, potato price/bag and farmer group membership were negatively associated with adoption. These
findings highlight the importance of strengthening farmer training, improving access to affordable
certified seed and addressing price constraints to accelerate the uptake of improved varieties and enhance
potato productivity in Tanzania.

Keywords: Technology uptake; Potato productivity; Agricultural training; certified seed; seed

accessibility.

INTRODUCTION

Potato (Solanum tuberosum L.) has increasingly emerged as one of the most strategic food and cash
crops in Tanzania because of its contributions to food security, employment, nutrition and household
income (Laizer, 2025; Muthoni and Shimelis, 2023). Unlike many staple crops, potato has a short
production cycle, high productivity per unit area and strong market demand making it one of the fastest
income generating crops for farmers (Kwambai et al., 2023; Kyomugisha et al., 2018). The crop is widely
consumed in both rural and urban areas in diverse processed forms such as chips, crisps, mashed potato

and boiled products reflecting its expanding role in daily diets and agribusiness development (Beals, 2019;
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Burgos et al., 2020). The crop is an important source of farm gate revenue in the major potato growing
regions of Tanzania because of its high market value and continuous circulation in domestic markets

(Parshotam & Revilla Diez, 2019).

Globally, potato has attracted significant attention because of its ability to produce more food within a
shorter period under limited land resources compared to many cereal crops (Bajracharya and Sapkota,
2017; Levshin et al., 2020). Developed countries have substantially transformed their potato industries
through the adoption of improved potato varieties characterized by high yield potential, early maturity,
enhanced disease resistance, superior processing qualities and climate resilience (Ousmane & Nafiou,
2019; Tadele, 2017). Consequently, improved varieties is very important in boosting productivity,
enhancing farmer profitability and stabilizing food systems (Kwambai et al., 2023; Merga and Dechassa,
2019; Prakash et al., 2023). Despite these proven advantages the adoption and utilization of improved
potato varieties among smallholder farmers in developing countries including Tanzania remain

considerably low and uneven (Ousmane and Nafiou, 2019).

Several studies conducted in Tanzania, East Africa and Sub-Saharan Africa have attempted to explain the
persistently low adoption of improved potato varieties despite substantial investments made by
Government, Research Institutions, NGOs and Development partners (Demo et al., 2015). Further studies
across Africa have identified multiple factors influencing improved potato variety adoption,
Socioeconomic determinants include education, age, household size and off-farm income (Dissanayake
et al., 2022; Eliya, 2019). Institutional factors such as extension access, farmer training and credit
availability consistently emerge as critical enablers of agricultural technology adoption (Gairhe et al.,
2017; Nzenwa, 2024). Technological attributes including yield potential, disease resistance and
compatibility with local preferences also shape adoption decisions (Andaregie & Astatkie, 2020; Zhang,

2025). Valuable evidence on the determinants of agricultural technology adoption has been documented
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but most studies examine socioeconomic, institutional and technological factors independently with
limited attention to their relative contribution to farmers’ adoption decisions (Wordofa et al., 2021).
Farmers may possess adequate financial or farm resources yet fail to adopt improved varieties because of
limited access to quality seed, extension services, credit, information or reliable markets (Agussabti et al.,
2022; Kumar et al., 2018). Conversely, institutional support may have limited effects where households
lack the financial capacity, knowledge, or other socioeconomic resources required to utilize available
opportunities (Katya Kule et al., 2025). These conditions suggest that adoption decisions are influenced
by a combination of farmers’ socioeconomic characteristics and the institutional environment in which
they operate (Dissanayake et al., 2022).

This study addresses the adoption gap by examining socioeconomic and institutional factors influencing
the adoption of improved potato varieties in Tanzania. This perspective provides an understanding of the
socioeconomic characteristics, institutional support and market conditions associated with farmers’ access
to evaluation of adoption of improved potato varieties. Specifically, the study examines socioeconomic
and institutional factors associated with adoption and assesses their individual contributions to farmers’
adoption decisions, thereby providing evidence to guide policies and interventions for sustained adoption
among smallholder farmers. Despite the recognized productivity potential of improved potato varieties,
evidence on their adoption among smallholder farmers in the study area remains limited. In particular
there is insufficient empirical evidence regarding the extent to which socioeconomic characteristics,
institutional support, access to improved potato varieties, market conditions and farm-level factors
influence farmers’ decisions to adopt improved potato varieties. Understanding these factors is important
because the continued dominance of local varieties may limit the realization of productivity gains

associated with improved potato varieties.
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MATERIALS AND METHODS
Description of the study area

The study was conducted in two purposively selected regions of Tanzania, namely Mbeya and Rukwa
regions as illustrated in Figure 1. These regions were selected based on their strategic importance in potato
production, their substantial contribution to national potato output and the presence of diverse agro-
ecological conditions that support cultivation of the crop. Geographically, Mbeya region is located in the
Southern Highlands of Tanzania between latitudes 7° and 9° South and longitudes 32° and 35° East. The
region is characterized by high altitudes ranging from approximately 1,000 to 2,900 meters above sea
level, moderate to high rainfall and relatively cool temperatures that provide favorable conditions for
potato cultivation. Rukwa region is situated in the southwestern part of Tanzania between latitudes 6° and
9° South and longitudes 30° and 33° East. The region encompasses diverse topographical features,
including plateaus and highland areas with suitable climatic conditions for agricultural production,

particularly potato farming.

Within Mbeya Region, Mbeya district was purposively selected due to its prominence in potato
cultivation and its extensive engagement in agricultural development initiatives. Two wards, Santliya and
Hapoloto were included in the study, from which four villages Itizi, Hapoloto, Idimi and Iswago were
selected as survey sites. In Rukwa region, Sumbawanga district was chosen as a representative potato
producing district characterized by favorable production conditions and active farmer participation in
potato value chain activities. The study covered two wards, Kipande and Sandulula, encompassing four
villages: Nkundi, Sandulula, Msanda Muungano and Kipande. The selected districts, wards and villages
were considered suitable for the study because of their established involvement in potato farming systems,

relatively high levels of potato production and exposure to improved production technologies introduced
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through governmental and development partner interventions. Data collection was carried out for ten days
from 17" to 26™ September 2024 which involved 6 enumerators.
Figure 1: Map of Tanzania showing the study area of the selected regions Mbeya, Rukwa and Districts

(Mbeya DC, Sumbawanga DC) and sampled Villages.

Research design

The study adopted a cross-sectional research design, which involves the collection of data at a single
point in time from a representative sample of the population (Arslan et al., 2022). This design is
particularly suitable for studies aiming to establish relationships between variables and to assess the
current status of technology adoption among farmers. It allows efficient data collection while capturing

variations across different socio-economic and institutional settings (Card, 2022).

Sampling procedure

Five multistage sampling procedure was used to select respondents; the first step, Mbeya and Rukwa
regions were purposively selected because of their substantial contribution to potato production in
Tanzania and exposure to improved potato varieties and related agricultural interventions. Second,
Mbeya and Sumbawanga Districts were purposively selected based on their prominence in potato
production, favorable agro-ecological conditions and active participation in potato value chain activities.
Third, two wards within each district were purposively selected, Santyla and Hapoloto at Mbeya
District, Kipande and Sandulula at Sumbawanga district. Fourth, eight villages were selected, Itizi,
Hapoloto, Idimi and Iswago in Mbeya district and Nkundi, Sandulula, Msanda Muungano and Kipande
at Sumbawanga district. Simple random sampling was applied to minimize selection bias and provide
eligible villages an equal chance of inclusion. Finally, lists of potato farming households were obtained

with assistance from village leaders and agricultural extension officers, respondents were randomly
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selected from these sampling frames, ensuring that each eligible household had an equal probability of

being selected.

Sample size determination

The determination of the sample size was guided by the widely applied Yamane Formula of 1967
(Adam, 2020). The formula provides a simplified approach for calculating sample sizes from finite

populations. The formula is expressed as:

N

M= e, (i)

T 14N(e?)

Where n represents sample size, N represents total house hold population of 600 farmers growing
potato from four wards and e represents the level of precision, commonly set at 5% confidence level.
Based on this formula, a total of 240 respondents were sampled sufficient to provide statistically reliable
results. The required sample was allocated equally across the selected villages with 30 respondents
selected from each village. This equal-allocation approach was adopted to ensure adequate representation

of each selected village and to facilitate meaningful comparisons across study locations.

Figure 2: Sampling procedure and distribution of 240 respondents across the selected regions, districts,

wards and villages in Tanzania.

Data collection methods

The study combined quantitative and qualitative data collection methods.

Structured questionnaire
A structured questionnaire was administered face to face of 240 sampled farmers, the questionnaire
captured information on demographic characteristics, farming practices, access to extension services,

awareness of improved potato varieties, sources of seed and constraints in adoption.
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Secondary data collection:

Reports, agricultural databases and government publications supplemented and contextualized the

primary data.

Data analysis techniques

Data were cleaned, coded and analyzed using SPSS and STATA. Frequencies, percentages, means and
standard deviations summarized demographic characteristics and farming practices of respondents.

To examine factors influencing farmers adoption of improved potato varieties, a binary logistic regression
model was employed because the dependent variable was dichotomous coded as 1 if a farmer adopted a
variety and 0 otherwise. Let (Yi) denote the binary response variable for the i farmer:

Y; = {1, if the farmer adopts potato variety; 0, if otherwise}

The probability of adoption, conditional on explanatory variables, was specified as:

Pi=Pr(Yi=1|Xj) =exp(Bo+ Bi1Xui + P2Xoi + ... + BiXki) / [1 + exp(Po + P1Xii + P2Xoi + ... + PiXii)]........ (11)
Equivalently: In [Pi/ (1 = P)] = Po + B1Xusi + BaXai + ... + PrXkieenvenereeneannnnnnn. (iii)

where (P;) is the probability of adoption, o is the intercept, B, B2, ..., Pk are estimated parameters and Xi;,
Xai, ..., Xk are explanatory variables. These included socioeconomic, institutional, market-related and
perceived varietal attributes. Coefficients were estimated using maximum likelihood estimation and their
signs, statistical significance and odds ratios were used to assess their effects on acceptance. Statistical
significance was assessed using the Wald test: Ho: Bj = 0, indicating that explanatory variable j has no
statistically significant effect on potato variety adoption. Hi: Bj # 0, indicating that explanatory variable j
has a statistically significant effect on potato variety adoption.

Description of variables used in logistic regression model
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A multivariable binary logistic regression model was used to examine socioeconomic, institutional,
market and farm-level factors associated with adoption of improved potato varieties. The 12 predictors
were specified prior from the study objectives and conceptual framework (Yuniarsih et al., 2024). They
represent distinct dimensions of farmers’ adoption environment including household socioeconomic
characteristics, institutional support, access to information and services, farm and market conditions.
Retaining these theoretically relevant variables in a single model allowed their adjusted associations with
adoption to be examined while controlling for the other factors. Although only 31 adoption events were
observed, the predictors were retained based on their theoretical relevance and the exploratory objective
of identifying potential determinants rather than developing an individual-level prediction model. The
analysis therefore considered the broader influence of sample size, event prevalence, predictor distribution
and effect sizes rather than relying solely on the conventional 10-events-per-variable rule (Feukeng,
Otieno, Rajendran, Kapalasa, et al., 2024; Riaz et al., 2023). Odds ratios were interpreted as adjusted
associations and with caution, particularly where confidence intervals were wide or statistical evidence
was limited.

Table 1: Description of Logistic regression estimated model variables

RESULTS AND DISCUSSION

Demographic and institutional characteristics of respondents

The respondents were predominantly male operated mainly small-scale farms, however sex, age,
education level and farm size were not significantly associated with adoption of improved potato varieties
as indicated in Table 2. Most respondents operated small-scale farms, confirming the predominance of
smallholder potato production in Tanzania (Mishra et al., 2020; Zossou et al., 2020). This suggests that
demographic characteristics alone did not explain adoption behaviour in the study area. The similar

evidence reported in Kenya indicate that gender should not be considered in isolation when explaining
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potato varietal change because access to markets, inputs, labour and their characteristics valued by
different market segments can be more decisive than gender itself (Friedmann et al., 2024; Hailemariam
et al., 2024; Neway & Zegeye, 2022). The study found that, the rapid spread of local variety was linked
strongly to the availability of planting, consumption material and to its short dormancy, illustrating how
practical and market-related attributes can override simple demographic explanations. In contrast, farmer
training and access to quality seed were significantly associated with adoption, underscoring its
importance for technology adoption and productivity (Mastenbroek et al., 2021; Simtowe et al., 2019).
This finding is consistent with recent evidence from Rwanda, where participation in a potato systems-
improvement project increased adoption of improved seed and was accompanied by greater access to
extension and other production support (Ainebyona et al., 2026; Becerra-Encinales et al., 2024; Mmapatla
et al., 2021). It is also consistent with evidence from Malawi which showed that, confidence in extension
services such as training access was important in explaining adoption of improved potato varieties (Fadeyi
et al., 2022; Feukeng, Otieno, Rajendran, Demo, et al., 2024). The regional evidence documented that,
adoption is more likely when farmers possess both knowledge to evaluate an innovation and the practical
means to implement it as it enhances farmers skills and capacity to implement improved practices
(Andaregie & Astatkie, 2020).

Table 2: demographic characteristics of the study area

Potato commercialization

The strong commercial orientation of potato production observed in this study indicated that, farmers
make varietal and production decisions largely within a market context rather than primarily for household
consumption as showed in Table 3. This finding has important implications for varietal adoption as
farmers are unlikely to replace familiar varieties unless alternative varieties offer attributes that are valued

by both traders and consumers, in addition of providing agronomic advantages. Thus, the marketability of
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a variety alongside its agronomic performance is likely to play a critical role in shaping farmers varietal
choices. Evidence from other sub-Saharan African countries reported the similar findings and supports
this interpretation. Wakaba et al., (2022) reported that varietal turnover was strongly influenced by market
conditions and product availability including characteristics affecting the availability of planting material
and the timing of potato supply.

The economic benefits associated with improved varieties may further strengthen farmers incentives to
adopt new varieties. The studies from Kenya and Ethiopia found that the adoption of improved potato
varieties was associated with measurable productivity and economic benefits, suggesting that profitability
can encourage farmers to shift from familiar varieties to improved alternatives (Abebe et al., 2013;
Kimathi et al., 2021). In the present study however, the observed variability in potato prices/bag may
create uncertainty regarding investment in improved seed particularly where the initial cost of quality
planting material is relatively high. This concern is consistent with evidence from Uganda and Ethiopia
reported that seed availability, affordability, technical knowledge, and market reliability remain important
constraints to the uptake of agricultural technologies (Bararyenya et al., 2018; Das et al., 2026; Okello et
al., 2019).

Table 3: Characterization of potato production and marketing
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Level of adoption of improved potato varieties

The low level of adoption in this study as presented in Table 4 appears to reflect broader structural
constraints affecting smallholder technology uptake rather than farmers’ lack of interest in improved
varieties. From the perspective of Rogers’ Diffusion of Innovations Theory, the continued predominance
of local varieties can be understood in terms of farmers’ assessment of the relative advantages,
compatibility, affordability and perceived risks associated with new technologies. Although improved
varieties may offer higher yield potential, farmers are likely to favour varieties that are well adapted to
their local production environments and that satisfy household and market requirements. Local varieties
may therefore remain attractive where farmers perceive them as less risky, more readily available,
affordable or better suited to existing production practices. Evidence from Malawi and Kenya similarly
documented that farmer often retain local potato varieties because of their adaptability, desirable
consumption characteristics and ability to perform under low-input production conditions (Kangogo et al.,
2024; Kolech et al., 2017). The study further suggests that improving adoption requires simultaneous
attention to both supply and demand-side constraints. On the supply side, inadequate availability and
accessibility of quality seed, together with weaknesses in farmers capacity building and information
delivery may limit farmers’ ability to obtain and evaluate improved varieties. On the demand side, the
cost of seed, farmers’ resource constraints, accessibility and perceptions of the usefulness and suitability
of improved varieties may reduce their willingness to adopt (Kaur Kapoor et al., 2014). These findings
should however be interpreted in light of the relatively small number of adopters, the cross-sectional
design and the study’s restricted geographical coverage, which limit the extent to which the observed
associations can be generalized beyond the study area or interpreted causally. In addition, the relatively

small adopter group may reduce the precision and stability of the logistic regression estimates and the
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identified relationships should therefore be interpreted as evidence of association rather than definitive
causal effects.

Table 4: Farmer’s adoption of improved potato varieties

Adoption of improved potato varieties by sex

The distribution of adoption by sex was interpreted using adoption rates within each sex category rather
than the absolute number of adopters, given that males constituted 94.2% of the study sample compared
with only 5.8% females as indicated in Table 5. Among male respondents 27 out of 226 farmers adopted
improved potato varieties, representing an adoption rate of 11.9%, whereas 4 out of 14 female respondents
adopted improved varieties corresponding to 28.6%. Thus, although the absolute number of male adopters
was considerably higher 27 compared with 4, this largely reflects the much larger number of male
respondents in the sample and should not be interpreted as evidence of greater male adoption.
Nevertheless, the association between sex and adoption was not statistically significant indicating that sex
was not a significant determinant of adoption in the study population. The observed differences in adoption
rates may partly reflect broader gender-related differences in access to productive resources, credit and
improved seed systems, which can influence farmers’ capacity to adopt new technologies (Doss and
Quisumbing, 2020; Tsige et al., 2020). However, the relatively small number of female respondents
provide a caution when interpreting the higher female adoption rate as the estimate is based on only 14
women. More importantly, the non-significant statistical association indicates that the observed
descriptive difference should not be interpreted as evidence of a systematic sex-based difference in
adoption. Adoption decisions may instead have been influenced more strongly by socioeconomic and
institutional conditions, including access to training, seed availability, prices and market opportunities

(Binh, 2022; Mensah et al., 2021).
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Factors related with adoption of improved potato varieties

The initial assessment of the study hypothesis, selected socioeconomic and institutional characteristics
and examined in relation to adoption. The results showed that demographic characteristics including sex,
age, education level and farm size, were not significantly associated with adoption. In contrast with
institutional factors, particularly farmers training and access to quality seed showed significant
associations with adoption. Among the institutional factors, training emerged as a key determinant of
adoption. Most of all respondents 94.6% had received agricultural training and its association with
adoption was highly significant. Training enhances farmers technical knowledge, awareness of innovation
benefits and capacity to implement recommended practices, thereby facilitating technology uptake
(Mgendi et al., 2022). Consistent with innovation diffusion theory, trained farmers are generally more
likely to adopt improved technologies than untrained farmers (Liu et al., 2022).

Access to quality seed also exhibited a strong and significant association with adoption despite only 22.5%
of respondents reporting access to quality seed. Seed availability is a fundamental prerequisite for the
adoption of improved agricultural technologies because it directly influences farmers’ ability to implement
recommended production practices (Kwambai et al., 2024; Mastenbroek et al., 2021; Nzenwa, 2024;
Simtowe et al., 2019).

In contrast, access to credit, participation in off-farm activities and extension services were not
significantly associated with adoption (p > 0.05). The findings indicate that demographic characteristics
were less influential in determining adoption behaviour, whereas institutional factors related to knowledge
acquisition and access to critical production inputs, particularly training and quality seed, played a decisive
role in shaping technology uptake among potato farmers. These bivariate results provide preliminary
support for the study hypothesis by showing that adoption is more closely associated with institutional

support and access to critical production resources than with demographic characteristics alone.
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Determinants of improved potato varieties adoption

The binary logistic regression results showed that training, farming experience, seed access, price per bag
and farmer-group membership significantly influenced the adoption of improved potato varieties, while
education, sex, credit access, off-farm income, household size, quantity sold and land allocated to potato
production were not statistically significant (p > 0.05) as indicated in Table 6. Farmer training was the
strongest positive determinant of adoption with an odds ratio of 12.393, indicating that trained farmers
were about 12 times more likely to adopt improved potato varieties than untrained farmers. This finding
highlights the importance of capacity building and technical knowledge in enhancing farmers’ awareness
and confidence in improved technologies. Similar findings were reported by Gairhe et al., (2017);
Kangogo et al., (2024). Farming experience also had a positive and significant effect on adoption, the odds
ratio of 1.047 suggests that each additional year of farming experience increased the likelihood of adoption
by about 4.7%, implying that experienced farmers are better able to evaluate and utilize improved
varieties. The similar findings were reported by Ainembabazi and Mugisha, (2014); Sanogo et al., (2023).
Table 6: Logistic regression model on improved potato variety adoption decision

Access to seed was another important predictor of adoption, farmers with access to improved seed were
about seven times more likely to adopt improved varieties than those without access. This result
emphasizes the importance of efficient seed distribution systems and is consistent with findings described
by Mwangi et al., (2026); Oli et al., (2025). who identified limited seed availability as a major constraint
to potato improved varieties adoption, The most important and counter-intuitive finding was the negative
effect of farmer group membership, farmers belong to organizations had approximately 97.7% lower odds
of adopting improved potato varieties than non-members, after controlling other factors. Similar findings
were noted by Selahkwe et al., (2021) who observed a negative and significant effect of membership on

the adoption of potato technologies in Cameroon. This contrasts with findings reported by Wossen et al.,

© 2026 The Authors. Agriculturae Conspectus Scientificus by the University of Zagreb Faculty of Agriculture. This is an open access article distributed under
the terms of the Creative Commons Attribution 4.0 International License (CC BY 4.0), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited

15



Accepted manuscript / Uncorrected proof Agriculturae Conspectus Scientificus, 2026, 91, e018
https:/doi.org/10.5513/EFSZ7420 Kigwinya et al.: Factors influencing potato variety adoption in Tanzania

(2019) and (Maina et al., 2024) where group membership and cooperatives positively influenced
agricultural technology adoption through information sharing, collective action and improved access to
inputs and extension services. The negative association in this study should not imply that farmer groups
inherently discourage adoption. Instead, it may indicate that the organizations in the study area were not
focused on potato production or seed dissemination, had weak links with extension agents and seed
suppliers, or provided limited benefits related to improved seed. Therefore, the findings suggest that the
functionality and purpose of farmer organizations are more important than membership alone.

Model adequacy and supporting diagnostics

The binary logistic regression model was statistically significant, revealing that the predictors jointly
improved the prediction of the outcome variable as indicated in Table 7. The non-significant Hosmer—
Lemeshow test confirmed an adequate model fit. The Cox and Snell, Nagelkerke R?, and pseudo-R?
indicated that the model had moderate explanatory and predictive capacity.

Table 7: Binary logistic regression model summary and goodness of fit results

Multicollinearity diagnostics

The multicollinearity diagnostics in Table 8 showed that all explanatory variables had low VIF values,
ranging from 1.03 to 3.02, with corresponding tolerance values well above the commonly accepted
threshold of 0.10. These results indicate the absence of serious multicollinearity among the explanatory
variables, confirming their suitability for inclusion in the binary logistic regression model.

Table 8: Multiclonality diagnostics

CONCLUSIONS AND RECOMMENDATIONS
The study found that adoption of improved potato varieties was low (12.9%), adoption was significantly associated

with training, farming experience, access to improved seed, potato price per bag and farmer group membership,
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the terms of the Creative Commons Attribution 4.0 International License (CC BY 4.0), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited

16



Accepted manuscript / Uncorrected proof Agriculturae Conspectus Scientificus, 2026, 91, e018
https:/doi.org/10.5513/EFSZ7420 Kigwinya et al.: Factors influencing potato variety adoption in Tanzania

while demographic characteristics were not significant. Training, farming experience and access to improved seed
were positively associated with adoption, whereas potato price per bag and farmer group membership showed

negative associations.

The study recommends strengthening practical farmer training, improving the availability and affordability of
quality improved seed and making farmer organizations more effective by linking members with technical
information, seed suppliers and markets. Extension services can support delivery of these interventions, but should
not be presented as a significant determinant based on the current analysis. Future studies should use longitudinal

or experimental approaches to establish causal relationships.
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Table 1: Description of Logistic regression estimated model variables

Variable

Description

Education level

Sex

Credit access
Off-farm income
Training potato

Farming experience
Household size
Price per bag

Farmer group
Number of bags
sold

Land under potato
Seed access

Education level of the household head

Sex of the household head

Access to credit by the household
Household has an off-farm income source
Access to potato production training
Number of years involved in potato
production

Number of members in the household

Price received per 100-kg bag of potato

Household head belongs to a farmer group
Number of potato bags sold by the
household

Area of land allocated to potato production
Access to improved potato seed

Coding/measurement

1 = at least primary education; 0
= otherwise

1 = male; 0 = female

I =yes; 0=no

1 =yes; 0=no

I =yes; 0=no

Continuous (years)

Continuous (count)

Continuous (USD per 100-kg

bag)
I =yes; 0=no

Continuous (count)

Continuous (ha)
1 =yes; 0=no

Note: Variables measured as categorical indicators were coded as 0/1, with the reference category
coded as 0. Continuous variables were measured in their respective units as indicated. USD = United

States dollars; ha = hectares and Kg=Kilogram.
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Table 2: demographic characteristics of the study area

Variables Category Frequency % Chi-square P-Value

sex Male 226 94.2 3.239 0.072
Female 14 5.8

Age 15-24 14 5.8 3.515 0.476
25-34 62 25.8
35-44 75 31.2
45-55 55 22.9
55+ 34 14.2

Education level ~ Primary 187 77.9 2.720 0.437
Secondary 26 10.8
Tertiary 10 4.2
Informal 17 7.1

Farm size Small farmer 212 88.3 0.370 0.712
Medium 28 11.7

Training potato  Yes 227 94.6 13.499 0.001
No 13 54

Credit access Yes 40 16.7 0.007 0.931
No 200 83.3

Seed access Yes 54 22.5 21.350 0.001
No 186 77.5

Off farm Income Yes 71 29.6 0.595 0.441
No 169 70.4

Extension

Access Yes 118 49.2 0.009 0.926
No 122 50.8
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Table 3: Characterization of potato production and marketing

Variable N Minimum Maximum  Mean Std. Deviation
Land share under potato 240 0.020 1 0.422 0.315
Consumption ratio 240 0 1 0.041 0.126
Sales ratio 240 0 1 0.919 0.168
Selling price/bag 240 8 USD 32USD 18.966 4.463
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Table 4: Farmers’ adoption on improved potato varieties

Seed type Frequency Percent Valid Percent  Cumulative Percent
Local 209 87.1 87.1 87.1

Improved 31 12.9 12.9 100

Total 240 100 100
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Table 5: Adoption of Improved Potato Varieties by Sex

Sex Improved variety Local variety Total

Frequency % Frequency % Frequency %
Male 27 11.20 199 82.90 226 94.20
Female 4 1.70 10 4.20 14 5.80
Total 31 12.9 209 87.10 240 100

Note: Chi-Square=3.239 (0.072)
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Table 6: Logistic regression model on improved potato varieties adoption decision

Predictor B SE Wald df P- Value OR 95% CI for OR

Lower Upper
Education 0.841 1.043 0.651 1 0.420 2.318 0.300 17.889
Sex -1.230 0.774 2.523 1 0.112 0.292 0.064 1.333
Credit Access -0.956 0.851 1.262 1 0.261 0.384 0.072 2.039
Off-farm income -0.055 0.531 0.011 1 0.918 0.947 0.334 2.682
Training potato 2.517 0.746 11.388 1 0.001 12.393 2.872 53.467
Farming experience ~ 0.046 0.020 5.510 1 0.019 1.047 1.008 1.089
Household size 0.049 0.116 0.175 1 0.676 1.050 0.836 1.318
Price/bag (100) -0.005 0.002 4.398 1 0.036 0.995 0.990 1.000
Farmer group -3.757 1.305 8.290 1 0.004 0.023 0.002 0.301
Sold bags 0.002 0.003 0.597 1 0.440 1.002 0.997 1.008
Land under potato -0.003 0.159 0.000 1 0.983 0.997 0.729 1.362
Seed access 2.010 0.481 17.438 1 0.001 7.464 2.906 19.175
Constant 4.898 2.654 3.406 1 0.065 133.998

Note: B = regression coefficient; SE = standard error; OR = odds ratio; CI = confidence interval; df =
degrees of freedom. p-values < 0.05 indicate statistical significance. The reference categories for
categorical predictors are those specified in the regression model.
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Table 7: Binary logistic regression model summary and goodness-of-fit results

Statistic Value Definition
_ I Model fit statistic; lower values generally indicate
2 Log Likelihood 159.15 better fit relative to competing models.
2 - —
Cox & Snell R2 0.099 Psel{do R? based on the improvement in likelihood
relative to the null model.
; _R2
Nagelkerke R? 0.185 Adjusted Cox & Snell pseudo-R? scaled to a

maximum of 1.

Model Chi-square 25.054 (p=0.003)

Overall likelihood-ratio test comparing the fitted
model with the null model.

Hosmer—Lemeshow Chi-square  8.290 (p = 0.4006)

Goodness-of-fit test; the non-significant result
indicates no evidence of lack of fit.

Pseudo-R? (reported) 0.512

Pseudo-R? value retained from the original statistical
output; reported separately from Cox & Snell and
Nagelkerke R2.
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Table 8: Multicollinearity diagnostics for variables included in the binary logistic regression model

Var VIF 1/VIF(Tolerance)
Education 1.03 0.97
Sex 1.05 0.95
Credit 1.12 0.89
Off farm income 1.08 0.93
Training potato 1.33 0.75
Farming Experience 1.04 0.96
House hold size 1.25 0.8
Price 1.07 0.93
Farmer group 2.15 0.46
Sold bags 1.09 0.92
Land under potato 1.10 0.91
Seed access 3.02 0.33
Mean VIF 1.36
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Figure 1: Map of Tanzania showing the study area, including the selected regions Mbeya and Rukwa,

Districts (Mbeya DC, Sumbawanga DC) and sampled Villages.
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Survey Respondents Sampling (n = 240)
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Figure 2: Sampling procedure and distribution of 240 respondents across the selected regions, districts,
wards, and villages in Tanzania.
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