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Abstract

The study aimed to examine the influence of Human Resource training and development on
the adoption of solar energy technology in Climate Smart Agriculture in Uasin Gishu County,
Kenya. The study adopted a positivist philosophy and a descriptive correlational research
design targeting the County's 240 executive, policy, legislative, and decision-making level
staff as of December 2022. Data was collected using a structured questionnaire that was
pilot-tested and refined before final data collection. Data collected was analyzed in terms of
descriptive and inferential statistics using SPSS version 28. Chi-Square test results confirmed
a strong association between HR training and development and solar PV adoption {y? (2546,
N = 152) = 2739.667, p < .05}. Results revealed that HR training and development
significantly predicted solar PV adoption, f = 1.739, t (152) = 19.548, p < .05, and
stakeholder perceptions significantly moderated the relationship between HR training and
development and solar PV adoption in the County. Thus, the study rejected the hypothesis
that HR training and development did not significantly influence solar PV adoption. The
study recommended that the county leadership allocate more financial resources and solar
energy experts for training technicians and artisans.

Keywords: HR training and development, solar PV adoption, climate-smart agriculture
Introduction

Human resource training and development (HRD) is a planned practice that comprises
training, organization development, and career development efforts to enhance the
performance of individuals and groups in an organization. It denotes the cumulative
knowledge and skill resident in an organization's total workforce and, hence, the need for
leaders to recognize the organization’s workforce as a critical resource to build core
competencies for competitive advantage, as argued by (Trencher et al., 2018). Over time,
organizational HR training and development needs have evolved in response to changing
national and international economic trends caused by the changes in worker age compositions
and the diversity of organizational workforces (Bhattachryya & Jha, 2018). Additionally,
improved education levels, changing employee skill set requirements, evolving
organizational cultural value systems, and human resource training needs have contributed to
the evolution and growth of HR training and development and its sub-constructs. Analysis of
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global data on education and training on renewable energy technologies by Lucas et al.
(2018) shows that shortages were most prevalent in the developing world and that there
existed a mismatch between the current education offered and the demands of the industry
stakeholders. The study noted that the challenge was for all stakeholders to facilitate access
and diversity in green energy education and training to address the shortage of professionals
in this sector. The study further noted that the projected growth in renewable energy
opportunities required to be matched by the growth in training capacity to provide requisite
professionals in the green energy sector, including partnership with stakeholders that provide
descriptive statistics on the worldwide supply of and demand for, training and course offers,
coupled with expert interviews, that allow for valuable insights into the renewable energy
market mechanisms.

Compared to the developed world, only a few studies exist on the specific influence of
strategic leadership's HR training and development dimension on solar PV adoption in
Africa. The available studies are also inconsistent with efforts required to mitigate climate
change using technologies like solar PV (Pascaris et al., 2021). To stimulate adoption, leaders
in organizations and governments have developed policies and strategies to improve
accessibility and affordability. Zander et al. (2019) confirmed that introducing flexible
payment systems in Australia helped accelerate the adoption of solar PV rooftops. In the
agricultural sector, policies to support Agri voltaic adoption have emerged, as reported by
(Sekiyama & Nagashima, 2019; Schindele et al., 2020). Minimal empirical studies are,
however, available on the adoption of solar PV systems in developing countries, with most
being in the developed world and especially those linking strategic leadership and the
adoption of solar photovoltaic technologies and products for Climate Smart Agriculture in
general and Uasin Gishu County in particular.

Mureya et al. (2020) show that challenges facing the adoption of solar PV in Uasin Gishu
County were varied, with 30% indicating cost factors, about 30% intermittent and unstable
nature of solar PV, while 30% attributed this to lack of skilled technical personnel to install
and maintain solar PV units. However, the study did not investigate the influence of
leadership; especially the HR training and development dimension of strategic leadership,
with many studies concurring that there needs to be more empirical literature on the
association between HR training and development dimension and solar PV adoption. This
study aimed to analyze the influence of HR Training and Development in the adoption of
solar PV in CSA in UG County, Kenya.

Literature Review

Solar PV adoption is influenced by several factors, including HR training and development
and the constructs of solar PV adoption, namely, affordability, accessibility, and enabling
environment. Iwamoto and Suzuki (2019) found that HR activities directly affected
organizational financial performance and human capital corporate social responsibility.
Further, increasing human capital development effectively improved employee retention and
significantly impacted human capital availability for the attainment of set strategic objectives.
Green human resource management initiatives were mainly found to be essential for
incubating a green organizational culture and ensuring the sustainable development of an
organization, as opined by Roscoe et al. (2019). Trencher et al. (2018), evaluated core
competencies development in Master's degree programs in American universities and results
indicated a widespread student demand for practice-oriented learning that imparted core
sustainability skills. To explore the status and challenges of green human resource
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management in India, Mishra (2017) conducted a case study on human resource practices of
environmental training and green recruitment, and results indicated that scope existed for
increased green environmental behavior in an organization and that top management support
was crucial in facilitating green behavioral attitudes among employees for improved adoption
of green technologies like solar PV. Chaudhary (2020) also studied the role of green human
resource management and training. The results indicated that green human resource
management and training engendered green employee behaviors and boosted employee green
awareness, positively impacting renewable energy adoption decisions for climate mitigation.
Roscoe et al. (2019) evaluated green human resource practices and green organizational
culture. They found that HR practices positively impacted green organizational culture and
employee empowerment with a positive influence on human capital development.

Simpson et al. (2021) researched off-grid renewable energy access by young populations in
Tanzania, and results showed that awareness, backup service, and innovative financing
availability influenced adoption decisions by young Tanzanians. The importance of
awareness level and information availability on solar PV adoption is supported by Kumar et
al. (2020), who found that customer awareness of observable factors such as water pollution,
ozone depletion, deforestation, and global warming contributed to the adoption of solar
systems to mitigate climate change. Elahi et al. (2022) studied the factors affecting farmers'
willingness to adopt solar PV technology and concluded that awareness creation programs
were necessary for increased acceptance of solar PV pump technology. Majid (2020) opined
that technical skills availability was an obstacle to the deployment of affordable, dependable,
and sustainable renewable energy technologies in Punjab, India. Amrutha and Geetha (2020)
opine that green HRM practices support the need for organizational green training and green
practices for improved performance.

Fierros-Gonzalez and Lopez-Feldman (2021) contended that climate change perception is a
complex process with several psychological constructs, such as knowledge, beliefs, attitudes,
and concerns about climate change. The study concluded that for agricultural producer
stakeholders to adopt any mitigation measures, they needed to perceive that climate change
was real and would continue to change in the future and that the change would be significant
enough to warrant it. This view was supported by Fanzo et al., (2018) who opined that food
systems would be negatively affected unless farmer perceptions of climate change and
mitigation measures were considered at the initial stages.

Leader acceptance of climate change influenced farmer acceptance and public attitudes
towards the mitigation measures to be adopted, as Ricart et al. (2018) opined that perception
trends and awareness at the farm level influenced farmer acceptability and attribution of
climate change to human activity. The research further indicated that most farmers believed
and accepted that climate change was real and was occurring. Risk perception is influenced
by the physical and devastating effects of natural calamities caused by climate change, which
wreak havoc on world populations, causing misery and loss (Hussain et al., 2020). Their
review of the influence of climate change on the adaptation and mitigation actions on natural
calamities in Pakistan showed that GHG emissions caused climate change, which affected
agricultural production, food systems, energy security, and climate change mitigation
measures including solar PV adoption.
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Methodology

This study adopted a positivist research philosophy targeting all the senior employees of
Uasin Gishu County in executive, policy, legislative, and decision-making positions. A
census was applied to the population. Data was collected using self-administered online
questionnaires. The study sample comprised County's 240 executive, policy, legislative, and
decision-making level staff as of December 2022. The proposal was presented to the School
for approval, followed by an ethical review by the Institutional Review Board (IRB) and
submission to NACOSTI for a research permit. Upon permit issuance, piloting was
conducted to determine the reliability and validity of the data collection tools. Data was
analyzed using descriptive and inferential statistics, including frequency distribution, mean
and standard deviation, factor analysis, statistical tests, Chi-Square test, ANOVA, and
regression analysis.

Results

A total of 240 questionnaires were administered: 24 for the pilot test, 216 questionnaires for
the primary data collection, and 152 responses were received, representing a response rate of
70.4%. In terms of demographic information, results, as summarized in Table 1, show that
the County had a higher female population than males at 51.3%; however, most were in the
lower management cadres. The modal farmer income level was Kshs 20,001 to Kshs 40,000
at 40.1%, and the distribution of positions in county government indicated that category 5
accounted for 44.7% of the respondents. Most employees, 46.1% had served in the County
for 6 to 10 years.

Table 1. Demographic results

Demographic Variables Results
Gender of Respondents 1 =Male 48.7%
2 = Female 51.3%
Level of Education 1 = Doctoral degree 0.7%
2 = Master's degree 21.7%
3 = Bachelors degree 42.8%
4 = Post-secondary certificate 28.3%
5 = Others 6.6%
Monthly Income of Farmers 1 = Below Kshs. 20,000/= 19.1%
2 = Kshs. 20,001 to 40,000 40.1%
3 = Kshs. 40,001 to 60,000 33.6%
4 = Kshs. 60,000 to 80,000 5.9%
5 = Over Kshs. 80,001 1.3%
Position in county government 1 = CEO/Deputy CEO 1.3
2 = CEC, Speaker, Chief officer 19.1%
3 = Director, MCA 19.7%
4 = Clerk to CA, D/Director 15.1%
5 = Ward rep, CSA staff, and Others 44.7%
Years of service in county 1 =Below 5 years 16.4%
government 2 =610 10 years 46.1%
3 =111t0 20 years 15.1%
4 =21 to 30 years 8.6%
5 = Over 30 years 13.8%
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Mean and Standard Deviation for HR Training and Development
Results in Table 2 show that respondents concurred that UG has a 'shortage of skilled solar

technicians for solar PV adoption’ (M = 2.07, SD = 1.104) and were neutral on ‘professional
staff development in solar technology for improved output’ (M = 3.05, SD = 1.339).

Table 2. HR Capital Training and Development and Solar PV Adoption

Seminars for farmer solar energy N Mean Std
awareness/adoption. Deviation
Seminars for farmer solar energy 152 2.63 1.413
awareness/adoption

Field days on Agric climate adaptation 152 2.11 1.062
Avail and support access to solar tech 152 2.72 1.231
info.

Promote innovative climate mitigation 152 2.66 1.382
tech to farmers

Develop special tech HR skills for solar 152 2.64 1.237
needs

Employ unique HR capabilities for solar 152 2.92 1.355
access.

Shortage of skilled solar technicians in 152 2.07 1.104
UG

Train staff on solar tech for climate 152 2.91 1.228
mitigation.

Encourage professional devt. in solar to 152 3.05 1.339
improve output

Access to solar training and education. 152 2.66 1.313
Financial support for training in solar 152 2.83 1.167
Support solar training for SDG 7 goals 152 2.76 1.380

Correlation Analysis

Results in Table 3 indicate that the HR capital training and development had a strong positive
and significant association with the solar PV adoption subconstructs of Affordability,
Accessibility, and Enabling Environment, i.e., r (152) = .524, p < .05, r (152) = .836, p < .05
and r (152) =.798, p < .05.
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Table 3. Results of Correlation Analysis

HR Solar PV Adoption Sub-constructs Solar PV
training Total
and Devt. Construct
Dimension
Analysis Affordability ~ Accessibility  Enabling Solar PV
Method Environment  Total
Pearson
Correlation 524** .836** .798** 847**
Sig. (2-tailed) <.001 <.001 <.001 <.001
N
152 152 152 152

**Correlation is significant at the 0.05 (2-tailed)
*. Correlation is significant at the 0.05 level (2-tailed).

Regression Analysis and Hypothesis Testing
Regression Model Summary

As summarized in Table 5, the study results show that HR training and development
explained a significant proportion of the variance in solar PV adoption, R? = .718.

Table 5. Model Summary for HR Training and Development

Model R R Square Adjusted R Square Std Error of Estimate
1 847° 718 716 11.82398
Unstandardized Standard.
Coefficients Coefficient t Sig.
B Std Error Beta
(Constant) 32.939  3.000 10.981  <.001
HR Training and Devt 1.739 .089 847 19.548 <.001

a. Predictors: (Constant), HR Training and Development
b. Dependent Variable: Solar PV adoption

ANOVA Results
The ANOVA results in Table 6 show that HR training and development was significant in
influencing solar PV adoption {F (1, 150) = 382.135, p < .05}. The results also indicated that

strategic direction dimension was a good predictor of solar PV adoption in Uasin Gishu
County.
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Table 6. ANOVA Results

Model Sum of df Mean Square F Sig.
Squares

Regression 53425.023 1 53425.023 382.135 <.001°

Residual 20970.977 150 139.807

Total 74396.000 151

a. Dependent Variable: Solar PV Adoption
b. Predictors: (Constant), HR Training and Development

Moderating Influence of Stakeholder Perceptions
Correlation between Stakeholder Perceptions and Solar PV Adoption

Correlation analysis results indicate that stakeholder perceptions had a strong, positive, and
significant association with the overall solar PV adoption {r (152) = .568, p < .05, r (152) =
673, p < .05 and r (152) = .703, p < .05}. Further analysis of the association between
stakeholder perceptions and the overall solar PV adoption variable indicated that there was a
strong and positive correlation between the stakeholder perceptions and solar PV energy
adoption in the County {r (152) = .767, p < .001}.

Table 8. Correlation between Stakeholder Perceptions and Solar PV Adoption

Stakeholder Solar PV Adoption Sub-constructs Solar PV
Perceptions Total
Constructs
Analysis Affordability  Accessibility  Enabling Solar PV
Method Environment  Total
Pearson
Correlation  .568** .673* .703** T67**
Sig. (2- <.001 <.001 <.001 <.001
tailed)
N 152 152 152 152

**Correlation is significant at the 0.05 (2-tailed)
*. Correlation is significant at the 0.05 level (2-tailed).

Regression Analysis and Hypothesis Testing incorporating Moderating influence of
Stakeholder perception

The study sought to determine the moderating influence of stakeholder perceptions on the
Regression Analysis to establish whether stakeholder perceptions moderated the relationship
between HR training and development and solar PV adoption. As summarized in Table 9, the
results show that stakeholder perceptions caused a variation of 80.9% in solar PV adoption in
moderating the relationship between HR training and development and solar PV adoption.
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Table 9. Regression Model Summary after Moderation

Model R R Square  Adjusted R Square Std Error of Estimate

1 .899° .809 .805 9.80502

a. Predictors: (Constant), Stakeholder perceptions, HR training and development, Moderating
Composite.
b. Dependent Variable: Solar PV adoption

The ANOVA after moderation shows that stakeholder perceptions significantly moderated
the relationship between HR Training and Development and solar PV adoption {F (3, 148) =
208.614, p < .05. Based on the significance of the F-statistic, the null hypothesis that
stakeholder perceptions do not have a significant moderating influence on the relationship
between HR training and development and solar PV adoption in the County was rejected.

Table 10. Regression ANOVA after Moderation

Model Sum of df Mean Square F Sig.
Squares

Regression 60167.513 3 20055.838 208.614 <.001°

Residual 14228.487 148 96.138

Total 74396.000 151

a. Dependent Variable: Solar PV adoption
b. Predictors: (Constant), Stakeholder perceptions, HR training and development, Moderating
Composite.

Regression results show that HR training and development significantly predicted solar PV
adoption, p = 1.686, t (152) = 17.360, p < .05. Further, the study shows that stakeholder
perceptions had a significant negative moderating effect on the relationship between HR
training and development and solar PV adoption, = -.541, t (152) = -3.408, p < .05. This
implied that an increase in stakeholder perceptions would lead to a decrease in solar PV
adoption in the County.

Table 11. Regression Coefficients after Moderation

Unstandardized Standar

Model Coefficients d. t Sig.
Coeffici
ent
B Std Beta
Error

(Constant) 68.451  7.698 8.892 <.001
HR training and development 194 .202 .094 .958 .340
Stakeholder Perceptions -541 159 -414 -3.408 <.001
Moderating Composite .004 .001 1.185 6.518 <.001

a. Dependent Variable: Solar PV adoption
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Discussion

Based on past literature reviews, the constructs of solar awareness training, technical training
for capacity building, and professional training for efficiency and performance were all
significantly and positively correlated with solar PV adoption. These results were supported
by Simpson et al. (2021), who researched factors affecting off-grid renewable access by
young populations in Tanzania, with results showing that lack of awareness and innovative
financing mechanisms were some of the factors affecting access. The Chi-Square test further
revealed that HR training and development dimension was strongly associated with solar PV
adoption, ¥? (2546, N = 152) = 2739.667, p < .05. This was expected based on previous
empirical literature review and is supported by Majid, (2020), whose study on renewable
energy for sustainable development indicated that technical skills availability was an obstacle
to deployment of solar technology with the study providing helpful information for
improvement of solar PV adoption policies.

ANOVA analysis results indicated no significant differences in the means across the
demographic variables of gender, level of education, monthly farmer incomes, level of
responsibility, and years of service in the County and solar PV adoption. Amrutha and Geetha
(2020) reviewed green human resource management and its sustainability, and the results
supported a need for organizational green training and green practices for improved
organizational performance. Ahmed et al. (2022) indicated significant differences in adoption
levels across different levels of education, with a higher education group being more likely to
adopt solar energy than those with lower education.

Regression results indicated that it significantly predicted solar PV adoption, R? = .718, F
(1,150) = 382.125, p < .05; B = 1.739, p < .05. The findings determined that the influence of
HR training and development dimension on solar PV adoption in Uasin Gishu County was
positive and significant. Tang et al. (2018) indicated that HR development positively
influences the adoption of solar PV and a significant relationship between consumers'
awareness training, green product awareness training, and consumer purchasing decisions on
green and renewable energy products, including solar PV. Results further indicated that the
existence of HR training policies positively impacted employee performance in the energy
sector.

Regression further showed that the HR training and development coefficient was statistically
significant (B = 1.739, p<.05), indicating that the HR training and development explained
solar PV adoption. Analysis of global data on education and training on renewable energy
technologies in a study (Lucas et al., 2018) showed that technical and professional employee
shortages were mainly in the developing world. Hence, stakeholders need to facilitate access
to green energy education and training to address future needs.

This study sought to determine the moderating influence of stakeholder perceptions on the
relationship between HR training and development and solar PV adoption in Uasin Gishu
County, Kenya. The Chi-Square test of association found that the two variables were strongly
associated {y* (3618, N = 152) = 3751.939, p < .05}. The results of ANOVA did not reveal
any significant differences in the means for solar PV adoption across all demographic
variables for the stakeholder perceptions. However, the results of linear regression indicated
that stakeholder perceptions significantly and negatively moderated the relationship between
HR training and development and solar PV adoption in Uasin Gishu County, Kenya, R* =
899, F (3,148) = 208.614, p < .05; B = -.541, p < .05, implying that 89.9% of the proportion
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in solar PV adoption in Uasin Gishu County, Kenya could be explained by changes in HR
training and development moderated by the stakeholder perceptions. The beta coefficient (B)
value was significant and negative at -.541. Mean statistics on perception of acceptance of
climate change indicated that climate change was now largely accepted as a reality. However,
Mitter et al. (2019) indicated that farmer acceptance of climate change reality is slow and
based on local conditions that influence their behavioral attitudes based on local socio-
environmental and cognitive interpretation of climate information. Risk perception of natural
disasters was supported by Chowdhury et al. (2020), who examined the risk perception of the
health impacts of climate change due to riverbank erosion and cyclones that led to the
relocation of people and attendant health challenges. Chandel et al. (2022) looked at the
beliefs and perceptions of Ethiopian pastoralists on the changes in the region's climate
manifestations. They concluded that the pastoralists knew about the climate and the likely
ensuing risks.

Conclusion

The study investigated and determined the influence of HR training and development on the
adoption of solar PV technology, and findings revealed that HR training and development
significantly influenced solar PV adoption. Therefore, the study rejected the hypothesis that
HR training and development did not significantly influence solar PV adoption. The multiple
linear regression results indicated that the changes in solar PV adoption could be explained
by the HR training and development dimension of strategic leadership and confirmed that HR
training and development dimension was a good predictor of solar PV adoption. It is
therefore concluded that HR training and development dimension items, such as training and
developing a core team of technicians and experts to guide the County and fill the skills gap
for professional cadre employees in Climate Smart Agriculture (CSA) for solar PV adoption,
would be beneficial for UG County. Based on the study findings, it is recommended that the
Uasin Gishu County top leadership allocate and invest more resources in training climate
change and solar technology technicians and experts for climate change mitigation.
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