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Abstract

The Agricultural sector in Kenya has been facing the challenge of increased costs as a result
of outdated technology. In an attempt to reduce its costs, the tea sector has invested heavily
in technology. The purpose of this study was to establish the effect of technological
innovation investment on financial performance of small-scale tea industry in Kenya. The
study variable was investment on fermentation innovation on the financial performance of
small-scale tea firms in Kenya. This study was anchored on; Schumpeterian Theory on
Innovations, Efficiency Theory, Technology Acceptance Model and Theory of Innovation
Diffusion. The targeted population was 66 small scale tea factories. Secondary data for a
period of 5 years was used for analysis using a panel regression model. Person correlation
results indicated that investment on investment technological innovations, are positively and
significantly associated with financial performance of small-scale tea industry. Innovations
affect the financial performance of small-scale tea firms. The study recommends the
management can consider acquiring more fermentation machinery and modern machinery
that can be cost effective.

Keywords: Profits, Investment, Technology, Small-Scale Tea Farmers.

Introduction

The financial performance of the tea sectors in the country can be expressed in terms of
financial and non-financial metrics. In financial performances, it focuses on the analysis of the
economic indicators such as the profits; return on investments (ROI) and return on assets
(ROA) as supported by (Agrawal et al., 2019). Innovation is the introduction of modern
technology in production and other business activities in a firm (llinson et al., 2013).
Innovation is essential to firms in expanding its market share. Technological innovation is a
necessary ingredient for improved yields in agricultural sector (Ahmed & Shepherd, 2010).
Technological innovation is the use of new thoughts, logical expertise and innovative practices
to create produce and market new or improved merchandise or benefits to improve the
effectiveness of an administration. The technological innovation in agribusiness for example,
agrarian biotechnology, apparatus and hereditarily created plants benefits to ranchers by
boosting ranch generation.

Innovation development in tea cultivation prompts expansion income and limited work
Investment (Ongonga & Ochieng, 2013). Countries that have accepted the introduction of the
modern technology in the operation of farm activities have improved performance of
production and the market share has increased to compete both locally and internationally
such as China and Singapore (Zheng & Wang, 2011). Several technological innovations have
been introduced in the tea sector and include plucking machines, weighing machines,
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fermentation units, payment and credit access application systems, communication
platforms, digital marketing innovations, storage (Matazarre, 2015; Takano & Kanama, 2019).
In the tea subsector, for example, such technologies would perhaps include development of
improved high quality clones, cost-effective methods of vegetative propagation of tea
cuttings, innovative field management practices such as methods of bringing tea into bearing,
plant protection, and effective fertilizer use (Monroy et al., 2012). In the context of this study,
some of the innovative technologies being employed in the Kenyan tea sector include
fermentation technological innovation, pruning technological innovation, weighing
technological innovation and information systems technological innovation. These
technological innovations form the basis of this study as study objectives.

Statement of the Problem

The Tea industry continues to suffer due to heavy production costs and the net returns to the
farmers are low and unsustainable in Kenya. Other global countries like China and Sri Lanka
who are competing with Kenya in the tea market have embraced mechanization, which is
perceived as a natural process of economic development (Wanjira et al., 2016). Tea is one of
the top foreign exchange earners in Kenya alongside horticulture, coffee and tourism. The
management of most tea processing firms in Kenya is done by KTDA. KTDA manages 66 tea
processing firms serving more than 500,000 small scale farmers in Kenya. KTDA members
produce 60% of the tea in Kenya while large scale farmers produce the rest (KTDA, 2016).
The tea sector in Kenya is the second leading foreign exchange earner and the most important
agricultural sub-sector contributing twenty six percent of the total foreign exchange earnings
(KTDA, 2018). Due to this contribution to the economy, the Kenyan government listed the tea
sector as one of the pillars of achieving the government’s Vision 2030. More than 70 countries
purchase Kenyan tea (Yegon et al., 2022). Kenya's economy produces 11% of the sum
aggregate of the world’s production of tea and remarkably commands a 23% of world’s
exports of tea beyond the borders of producing countries. Kenya's tea sector accounts for up
to 15% of the GDP from agriculture, which is equal to approximately 5% of GDP of Kenya’s
economy (KNBS, 2017). An approximately 4 million populations of Kenyan (approximately
11% of the aggregate population) earn their living from the production of tea. Presently, tea
is ranked as second in Kenya's foreign exchange earners just after tourism, accounting for
approximately 27% of the aggregate earnings from foreign exchange. In Kenya, tea
manufacturing and growing takes place in rural areas, therefore accounting for the rural
infrastructural development, at the same time boosting the well-being of the rural
community’s economy (Yegon et al., 2021).

The vibrant industry is characterized by two sectors that have different ownership structures:
estate plantations (owned by multinationals tea firms) established in the early 1920s with
production units larger than 20 ha, and smallholders (KTDA Managed tea firms) established
after independence in 1964 with smaller units averaging only 0.25 ha per farmer.
Smallholders continue to dominate tea production in Kenya. Small-scale production accounts
for 65 % of area and about 62 % of production (Jared & Albert, 2017). However, according to
Korir (2022), the average yield per hectare is higher in large estates than smallholder farms
largely due to better use of technology, inputs, and economies of scale. While yields in the
estates have declined/stagnated in the last decade, smallholder yields have continued to rise
overtime. Although the tea industry plays a significant role in the Kenyan economy, the
performance of the tea processing firms over the years has not been satisfactory to the
farmers due to poor returns and wide variation of bonus payment from one firm to another.
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As such, tea producing firms seek to introduce technological innovations with the aim of
reaping benefits associated with some perceived benefits to be reaped with the introduction
of technological innovations in the tea sector including increased tea production and reduced
cost of production. However, technology comes at a heavy cost. There are other additional
costs associated with technological innovations and include cost of acquiring/purchasing the
innovation, cost of installing the innovative machines and equipment, cost of operating the
technology and cost of maintaining the operations of the innovations.

Factories under the management of KTDA have been facing the challenge of an increase in
cost of operations as a result of outdated technology (Kagira, Kimani & Kagwithi,
2012).Financial performance of the tea farmers has not been improving. For instance in
Central Kenya there was uprooting of tea bushes, tea picking boycotts, destruction of factory
infrastructure besides threatening the life of factory managers, once the bonuses are
announced year after year (Munene, 2016).The farmers were protesting against poor
payments and bonuses from the Kenya Tea Development Agency (KTDA). There has been no
consensus on the impact of technological innovation on the performance of tea processing
firms. Some authors indicate that technological innovations bring enormous benefits to the
tea firms by stimulating productivity by cutting down cost of production (Kiai & Wambui;
2015; Wanijira et al., 2016; Takano & Kanama, 2019; Matazarre, 2015). The lack of consensus
regarding cost-benefit analysis of technological innovations in the tea sector warrants further
research on the effect of technological innovation investment on financial performance of the
Small-Scale Tea Industry.

Previous studies have been conducted on studies relating to technological innovations and
the financial performance of small-scale tea industry in Kenya. Ongonga and Ochieng (2013)
conducted a study identifying the impact of technological innovation on the overall
performance of tea companies in Kericho Town Kenya. The study presents a contextual gap
since it focused on the tea companies in Kericho only which might not reflect the true picture
of all the tea factories in Kenya. Also Kiai and Wambui (2015) conducted a study on the Impact
of innovation on the financial performance of KTDA managed tea factories in Meru and
Kirinyaga counties and the study variables were process innovation and organizational
innovation. A conceptual gap also existed. Moreover, the study of Gichungu and Oloko (2015)
on the relationship between bank innovations and financial performance of commercial
banks in Kenya presented both conceptual and contextual gaps. This study filled the existing
research gaps by establishing whether there is an effect of technological innovation
investment on financial performance of small-scale tea industry in Kenya.

Research Objectives
i. To evaluate the effect of investment on pruning innovations on the financial
performance of small-scale tea firms in Kenya.
ii. To analyze the effect of investment on weighing innovations on financial
performance of small-scale tea firms in Kenya.

Pruning Innovations

The amount and nature of yield of tea depend to a great extent on the frequency and quality
of pruning activities. Pruning is the procedure of evacuation of the best clog of the hedges by
the expulsion of dead, ailing and useless branches at certain interim (Ongonga & Ochieng,
2013). This interim is known as pruning interim. Pruning likewise captures ineffective
development and animates vegetative development. Manual method for pruning is rushed
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and insufficient (Shankar et al., 2016). Laborers will in general take a long time pruning. Be
that as it may, with new innovation, there are pruning machines. The machines are quick and
compelling. Regardless of their adequacy, the pruning machines are not as practical as
individuals as far as quality is concerned (Hong & Yabe, 2015). The machines are likewise
expensive and need systems for upkeep. Thus, any investment on this innovation may have a
positive or negative effect on the financial performance of the tea processing firms.

Weighing Innovations

There is a perception that weighing technological innovation can increase the efficiency,
accuracy and save time to the tea farmers in taking the quantity of the products (Foster &
Graham, 2015). Investments of acquiring these electronic weighing systems and e-
procurement software packages are high but increases efficiency of firms (Kagira et al., 2012).
Modern machinery which can handle big volumes of input can be cost effective. Wanjau and
Makokha (2018) noted that an electronic weight feeder can weigh up to 6000 Kgs of tea green
leaf per hour. Tea weighing machines according to Foster and Graham (2015) may help save
on time and human resources and have accurate data captured once at source. However,
there is a need to establish the impacts of tea weighing technologies in the context of Kenya’
tea industry.

Already, manual gauging machines required somewhere in the range of eight assistants in leaf
collection centers to do the record keeping, which was on occasion awkward and frequently
observed records lost in the high volume of administrative work (Ongong'a & Ochieng, 2013).
The electronic gauging arrangements, as the innovation is known, have changed over 40 days’
work into 1 days’ worth of effort for one representative (KTDA, 2016). In any case, there
expenses related with the establishment and upkeep of these gauging machines.

Be that as it may, the greatest change, notwithstanding, is in the exactness of the records.
While the manual machines just recorded the entire figure and excluded the figure after the
decimal, the EWS records the exact weight, reestablishing to ranchers’ generous misfortunes
that were being brought about (Wu, 2015). The innovation guarantees exactness of
information caught and saves money on time and human asset by having information caught
at source, yet it additionally makes robotized compromises between processing plant loads
and purchasing focus loads, guaranteeing tea isn't lost along the chain (Tiampati, 2014). The
arrangement takes into account information recovery and gives dependable reinforcement
accordingly guaranteeing trustworthiness of green leaf data (KTDA, 2015). It has likewise
given an information framework that implies the board can deal with cultivator issues at the
purchasing focus level, including enlistment, advances the board, installments and manure
gueries. The innovation guarantees that just legitimate producers can convey green leaf at
purchasing focuses (Han et al., 2014). Thus, any investment on tea weighing technologies may
have a positive or negative effect on the financial performance of the tea processing firms.

Methodology

The objective population of the investigation was 66 small scale tea firms in Kenya. The study
conducted a census of all the 66 registered Small-Scale Tea industries.

Data analysis involved panel data regression. Panel data contain perceptions of various
phenomena acquired over different time spans for similar firms or people (Taylor & Bonsall,
2017). Panel data analysis was conducted per variable of the study, followed by a panel model
that included all the variables of the study and finally tested for moderation. The study
hypotheses based on the objectives of the study were tested using the p-value method. The
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acceptance/rejection criterion was that, if the p value is greater than the significance level of
0.05, we fail to reject the Ho but if it’s less than 0.05 level of significance, the Ho is rejected.

Model Diagnostic Statistical Findings
Panel Unit Root Test

Table 1

Fisher-type test of unit root

Inverse chi- Inverse Inverse Modified inv.
squared(70) normal logit t(179) chi-squared
Variable P Z L* Pm
Investments on test -
pruning Innovations statistic  507.2555 10.3017 -15.2769 23.0954
p-value  0.000 0.000 0.000 0.000
Investments on test
Weighing Innovations  statistic 459.8854 -8.174 -12.85 20.1799
p-value  0.000 0.000 0.000 0.000
Return on capital test
employed statistic 274.6518 -3.7361 -5.5999 8.7796
p-value  0.0000 0.0001  0.0000 0.0000

The stationarity results test for unit root revealed that, at level investments on fermentation
technological innovations, pruning technological innovations investments, investments on
weighing technological innovations, investments on information systems technological
innovations, firm size investment and financial performance of small-scale tea industry in
Kenya measured using return on capital employed were stationary since p-value<0.05 at P, Z,
L* and Pm. This means that the results obtained are now not spurious as supported by
Gujarati (2003) and so panel regression models could be generated.

Hausman Test

When performing panel data analysis, one has to determine whether to run a random effects
model or a fixed effects model (Baltagi, 2005). The Hausman test provides a formal statistical
assessment of whether or not the unobserved individual effect is correlated with the
conditioning regressors in the model. Selection of the appropriate econometric framework is
crucial for accurate estimation of the relationship between variables. Failure to account for
random effects may result in biased and inconsistent estimates of the conditional mean
whereas failure to account for fixed effects models will yield consistent, yet inefficient
estimates (Amini, Delgado, Henderson & Parmeter, 2012). In order to make a decision on the
most suitable model to use, both random and fixed effects estimate coefficients were
conducted. The study used the Hausman’s specification test (1978) to choose between fixed
and random effect models where the hypotheses were;

Ho: Random effect is appropriate

Hi: Fixed effect is appropriate

Table 2 shows the results of the Hausman test.
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Table 2

Hausman Random Test for random and fixed effects
Return on capital (b) (B) (b-B) sqrt(diag(V_b-V_B))
employed

Fixed random Difference S.E.

Investments on pruning
Innovations 0.026984 0.034088 -0.0071 0.002747
Investments on Weighing
Innovations 0.032856 0.032116 0.000741 0.003113
chi2(4) 9.99
Prob>chi2 0.0406

Source: Stata 14 computations

The null hypothesis of the Hausman test is that the random effects model is preferred to the
fixed effects model. The Hausman test revealed a chi-square of 9.99 with a p-value of 0.0406
indicating that at 5 percent level, the chi-square value obtained is statistically significant.
Thus, the researcher rejects the null hypothesis that the random effects model is preferred
to the fixed effect model for the model. The study concludes that fixed effect is an appropriate
model in analyzing the effect of technological innovation investment on financial
performance of the Small-Scale Tea Industry in Kenya.

Normality Test

The normality assumption (ut ~ N (0, 02)) was required in order to conduct single or joint
hypothesis tests about the model parameters (Brooks, 2008). Most of the parametric test
statistics have assumption of normality which implies before the usage of such test statistic,
the error factor in data must be normally distributed otherwise, the computation becomes
invalid (Nosakhare & Bright, 2017). The error term in the regression analysis must be tested
for normality as the error term must be normally distributed. Bera and Jarque (1981) tests of
normality were performed. The test is superior in power to its competitors for symmetric
distributions with medium up to long tails and for slightly skewed distributions with long tails
(Thadewald & Biining, 2007). If the p-value is less than 0.05, the null of normality at the 5%
level is rejected. If the data is not normally distributed a nonparametric test was most
appropriate. Table 3.4 shows the normality results using for Skewness and Kurtosis test for
the financial firms. The study tested the null hypothesis that the disturbances are not normally
distributed.

Ho: The data are not normally distributed

Hi: The data are normally distributed

Table 3

Normality Test
Variable Observation  Skewness Kurtosis P-value
Return on capital employed 330 2.2952 0.8061 0.5041
Investments on pruning Innovations 330 3.8629 0.9274 0.3095
Investments on Weighing Innovations 330 2.0155 0.2480 0.4915
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Table 3 presents the normality results used for skewness and Kurtosis test. Combining
skewness and kurtosis is still a useful test of normality provided that the limiting variance
accounts for the serial correlation in the data. The P-values were higher than the critical 0.05
and thus we conclude that the data is normally distributed. Normality and other assumptions
should be taken seriously, for when these assumptions do not hold, it is impossible to draw
accurately. The assumption of normality needs to be checked for many statistical procedures,
because their validity depends on it.

Autocorrelation

Serial correlation test was conducted to check for correlation of error terms across time
periods. Failure to account for serial correlation amounts to the violation of the assumption
that observations of the error term should be uncorrelated with each other. This study used
the Wooldridge (2002) test for serial correlation to test for the presence of autocorrelation in
the linear panel data (Salkind, 2010). Wooldridge (2002) is attractive because it can be applied
under general conditions and is easy to implement (Drukker, 2003).

The null hypothesis of this testing is that data has no serial correlation. If the calculated p-
value>0.05, there is no serial correlation in the data; otherwise serial correlation is present
(Anderson et al., 2007). Serial autocorrelation is a common problem experienced in panel
data analysis and has to be accounted for in order to achieve the correct model specification.
The test tested for the following hypotheses. The results are presented in Table 4.

Table 4
Wooldridge test for autocorrelation

Wooldridge test for autocorrelation in panel data

Ho: no first-order autocorrelation

F( 1, 65) = 1.860

Prob > F=0.4310

Source: Research Data, 2020

The null hypothesis of this test was that there is no first order serial/autocorrelation existed
in the data. When Serial Correlation was conducted, the test statistic reported is F-test of
0.1.860 and a p value of 0.4310>0.05. The null hypothesis that no first order serial
/autocorrelation exists is not rejected. From the serial correlation results, the study concludes
that serial correlation does not exist. If the serial correlation is detected in the panel data,
then the Feasible Generalized Least Squares estimation is adopted. Serial correlation is a
typical issue experienced in panel data and must be represented so as to be accomplished in
the right model in particular. As indicated by Wooldridge (2002), inability to check for
presence of serial correlation will render the parameter estimates incorrect.

Heteroscedasticity

In a linear regression model the error term should be homogeneous in nature. Whenever that
assumption is violated, then one can assume that heteroscedasticity has occurred in the data
and may result in incorrect parameter estimates. Breusch-Pagan/Godfrey test used to test for
heteroskedasticity. The null hypothesis in the test is that error terms have a constant variance
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i.e. homoskedastic, it has steady fluctuation. If the null hypothesis is rejected and a conclusion
is made that heteroscedasticity is present in the panel data, then this would be accounted for
by running a Feasible Generalized Least Squares model. The heteroskedasticity results are
presented in Table 5.

Table 5
Breusch-Pagan test for Heteroskedasticity

Breusch-Pagan / Cook-Weisberg test for heteroskedasticity
Ho: Constant variance
Variables: fitted values of return on capital employed

chi2(1) = 0.33
Prob> chi2 = 0.5668

The results in the Table 5 indicate that the error terms are heteroskedastic, given that the p-
value (0.5668 >0.05) confirmed that the null hypothesis of constant variance was accepted
justifying the absence of heteroskedasticity in the data as supported by Poi and Wiggins
(2001). Heteroskedasticity refers to the state of systematic changes in the spread of residuals
or the error term of the model. The presence of residual variance in a model reveals that the
scattering of the model is dependent on at least one independent variable. In the event that
the error variance is not consistent, at that point there is heteroscedasticity in information.
Conducting regression without representing heteroscedasticity would thus prompt impartial
parameter gauges. This would result in an inefficient and unstable regression model that
could yield bizarre predictions in the model estimate.

Multicollinearity Test

According to William et al (2013), multicollinearity refers to the presence of correlations
between the predictor variables. In severe cases of perfect correlations between predictor
variables, multicollinearity can imply that a unique least squares solution to a regression
analysis cannot be computed (Field, 2009). A multicollinearity test helps to diagnose the
presence of multicollinearity in a model and ensure that parameter estimates of the model
are correct and consistent. Multicollinearity inflates the standard errors and confidence
intervals leading to unstable estimates of the coefficients for individual predictors (Belsley et
al., 1980). Multicollinearity was assessed in this study using the variance inflation factors (VIF).
According to Field (2009), VIF values in excess of 10 is an indication of the presence of
Multicollinearity. The results in Table 6 indicated absence of multicollinearity since the VIF of
all the variables were less than 10.

Table 6

Multicollinearity Test
Variable VIF 1/VIF
Investments on pruning Innovations 1.84 0.543687
Investments on Weighing Innovations 1.69 0.590179
Mean VIF 1.94 0.528797

The results in Table 6 indicate absence of multicollinearity since the VIF of all the variables
were less than 10. When multicollinearity was tested, the VIF values for fermentation
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technological innovation investment, pruning technological innovation investment, weighing
technological innovation investment and information systems technological innovation
investment were less than 10 indicating absence of multicollinearity. Multicollinearity makes
it hard to interpret your coefficients, and it reduces the power of your model to identify
independent variables that are statistically significant. The absence of multicollinearity
implies that the data could be used to estimate the panel model on how investments on
fermentation innovations, investments on pruning innovations, investments and investments
on information system innovations influenced financial performance of small-scale tea firms
in Kenya using return on capital employed indicator

Correlational Analysis

In order to get an overview of the association between the dependent and independent
variables, the study conducted pairwise correlation analysis. The analysis aims at testing for
existence of multicollinearity and it is ideal for eliminating variables which are highly
correlated. The study conducted correlation analysis between technological innovation and
financial performance of small-scale tea industry in Kenya. Pearson’s product-moment
correlation coefficient (r) was used to examine the extent of correlation between the
variables of study and to show the strength of the linear association between the variables.
Pearson's correlation ranges between +1. Where r= +0.7 and above it indicates a very strong
relationship; r=+0.5 to below 0.7 is a strong association; r=0.3-0.49 is a moderate association
while r=0.29 and below indicates a weak association. Where r=0 it indicates that there is no
association. 1.7 presents the correlation matrix for fermentation technological innovation,
pruning technological innovation, weighing technological innovation, information systems
technological innovation and financial performance of small-scale tea industry in Kenya using
return on capital employed.

Table 7
Correlation between Technological Innovations and financial Performance of Small-Scale Tea
Industry

Return
on
Capital Pruning Weighing
Employe Technologica Technologica
d I Innovation | Innovation
Return on Capital
Employed 1.000
Pruning Innovations 0.6042 -0.0122 1.000
0.0064**
* 0.8251
Weighing Innovations 0.5683 0.3505 0.0501 1.000
0.0107** 0.570 0.3645

**Significant at 0.05, ***Significant at 0.01

139



INTERNATIONAL JOURNAL OF ACADEMIC RESEARCH IN ACCOUNTING, FINANCE & MANAGEMENT SCIENCES
Vol. 13, No. 3, 2023, E-ISSN: 2225-8329 © 2023

The results found that pruning innovations and return on capital employed of small-scale tea
industry in Kenya are positively and significantly associated (r=0.6042, p=0.0064<0.05). The
results imply that pruning innovations and return on capital employed move in different
directions. In terms of minimizing the pruning costs, the use of effective technologies like
machine pruning which saves on pruning costs , is also efficient, effective and faster.
Mechanization of tea plucking and pruning would tremendously reduce the costs of labor and
improve the quality of tea by minimizing delays. The results agree with Ongonga and Ochieng
(2013) who conducted a study on the Innovation in the tea industry in Kericho, Kenya and
established that pruning machines introduced in the firms not only were fast and effective
but they also spur faster growth of the tea bushes at a uniform level. According to Wambeti
(2017) the cost of production can also be cut down by measures such as minimizing plucking
cost by paying pluckers based on the amount of tea plucked instead of daily rate, in terms of
minimizing the pruning costs, the use of effective technologies like machine pruning which
saves up to 70 percent, it is also efficient, effective and faster.

It was also found that weighing innovations and return on capital employed by small-scale tea
industry in Kenya are positively and significantly associated (r=0.1403, p=0.0107<0.05). The
results imply that weighing innovations and return on capital employed move in different
directions. Modern machinery which can handle big volumes of input can be cost effective.
The results agree with Gikunju et al (2018) that technology has improved the weighing of tea
leaves. The results also align with Wanjira et al (2016) conducted a study on the effect of
innovation on performance of KTDA-managed factories in Meru County and found that
automation of key processes in tea processing has led to improved efficiency and reduced
costs.

Regression Analysis

Regression Analysis for Pruning Innovations and Financial Performance of small-scale tea
industry

Fixed effect model was estimated between pruning innovations and financial performance of
small-scale tea industry in Kenya. Simple panel model was conducted to determine whether
there was a significant relationship between pruning innovations and financial performance
of small-scale tea industry. Table 9 presents the simple panel regression model between
pruning innovations and financial performance of small-scale tea industry.
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Table 9
Pruning Innovations and Financial Performance of Small-Scale Tea Industry
[95%
Return on capital employed Coef. Std.Err. 1z P>|z| Conf. Interval]

Pruning | ti
runing Innovations 0.086947 0.007255 11.98 0.000** 0.072662 0.101233

Cons -0.44634 0.051665 -8.64 0.000** -0.54807 -0.34461
R-sq:

within =0.3532

between = 0.4238

overall =0.3650

F(1,263) 143.63

Prob>F 0.0000

*Significant at 0.05
**Significant at 0.01

The fitted model from the result is

Financial performance of small-scale tea industry = -0.44634+0.086947 Pruning Innovations
Model results in Table 9 reveals that the coefficient of determination, R Square is 0.3650. The
model indicates that pruning innovations explain 36.50% of the variation in financial
performance of small-scale tea industry in Kenya. This implies that 36.50% of the variations
in financial performance of small-scale tea industry are attributed to pruning technological
innovations. The findings further confirm that the relationship between pruning innovations
and financial performance of small-scale tea industry is positive and significant with a
coefficient of (B =0.086947, p=0.000). This implies that there exists a positive and significant
relationship between pruning innovations and financial performance of small-scale tea
industry since the coefficient value was positive and the p-values was 0.000<0.05. Model
results imply that a unitary increase in pruning innovations results in an increase in financial
performance of small-scale tea industry by 0.086947 units holding investment on other
technological innovations constant.

Amount and nature of yield in a tea home depend to a great extent on pruning. Pruning is the
procedure of evacuation of the best clog of the hedges by the expulsion of dead, ailing and
useless branches at certain interim. Pruning is one of the most important operations, next to
plucking, which directly determines the productivity and quality of tea bushes. Pruning
increases the total yields of the tea and when pruning is not done at the right time or is
delayed, the size and weight of growing shoots on and the plucking surface decreases, with
loss of vigor of growing. However, the machines are likewise expensive and need systems for
upkeeps. The results agree with Ongonga and Ochieng (2013) who conducted a study on the
Innovation in the tea industry in Kericho, Kenya and established that pruning machines
introduced in the firms not only were fast and effective but they also spur faster growth of
the tea bushes at a uniform level.
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Regression Analysis of Weighing Innovations and Financial Performance of small-scale tea
industry

Fixed effect model was estimated between weighing innovations and financial performance
of small-scale tea industry in Kenya. Simple panel model was conducted to determine
whether there was a significant relationship between weighing innovations and financial
performance of small-scale tea industry. Table 4 presents the simple panel regression model
between weighing innovations and financial performance of small-scale tea industry.

Table 10

Weighing Innovations and Financial Performance of Small-Scale Tea Industry

Return on capital [95%

employed Coef. Std. Err. z P>|z| Conf. Interval]
Weighing Innovations 0.080167 0.006415 12.5 0.000** 0.067537 0.092798
Cons -0.4876 0.052841 -9.23 0.000** -0.59165 -0.38356
R-sq:

within =0.3726

between =0.2816
overall =0.3229
F(1,263) 156.19

Prob > F 0.0000

*Significant at 0.05

**Significant at 0.01

The fitted model from the result is

Financial performance of small-scale tea industry = -0.4876+0.080167 Weighing Innovations
Model results in Table 10 reveals that the coefficient of determination, R Square is 0.3229.
The model indicates that investment on weighing technological innovations explain 32.29%
of the variation in financial performance of small-scale tea industry in Kenya. This implies that
32.29% of the variations in financial performance of small-scale tea industry are attributed to
investment on weighing technological innovations. The findings further confirm that the
relationship between weighing technological innovations and financial performance of small-
scale tea industry is positive and significant with a coefficient of (f =0.080167, p=0.000). This
implies that there exists a positive and significant relationship between weighing
technological innovations and financial performance of small-scale tea industry since the
coefficient value was positive and the p-values was 0.000<0.05. Model results imply that a
unitary increase in weighing technological innovations results in an increase in financial
performance of small-scale tea industry by 0.080167 units, holding investment on other
technological innovations constant.

Weighing technological innovation increases the efficiency, accuracy and saves time to the
tea farmers in taking the quantity of the products. Automation of business activities in
companies has devoured a total reduction in manual labor space. Acquiring these electronic
weighing systems and e-procurement software packages are high but increases efficiency of
firms. KTDA introduced the Electronic green leaf Weighing Solutions (EWS) which are
machines that allow instant data processing in the buying of green leaf thus reducing the
number of employees in the leaf buying. The results agree with Tanui, Feng, Wang and Kipsat

142



INTERNATIONAL JOURNAL OF ACADEMIC RESEARCH IN ACCOUNTING, FINANCE & MANAGEMENT SCIENCES
Vol. 13, No. 3, 2023, E-ISSN: 2225-8329 © 2023

(2012) who conducted a study on the Socio-economic constraints to adoption of yield
improving tea farming technologies in Nandi Hills, Kenya and found that tea farms that use
weighing machines had their financial performance improved. The results also align with
those of Wanjira, Kubaison and Nzomo (2016) conducted a study on the effect of innovation
on performance of KTDA-managed factories in Meru County and found that automation of
key processes in tea processing has led to improved efficiency and reduced costs.

Panel Regression of Technological Innovations and Financial Performance of Small-Scale
Tea Industry

The study carried out an overall panel regression analysis to establish the statistical
significance relationship between the independent variables; pruning innovations
investments, weighing innovations and financial performance of small-scale tea industry in
Kenya measured using return on capital employed. The hypotheses of the study were also
tested in this section using the p-value method of the results in the panel model. The
acceptance/rejection criterion was that, if the p value is greater than the significance level of
0.05, we fail to reject the Ho but if it’s less than 0.05 level of significance, the Ho is rejected.

Table 12
Panel Model on the Effect of Technological Innovation on Financial Performance of Small-Scale
Tea Industry

Return on capital
employed Coef. Std.Err. 2z P>z [95% Conf. Interval]

Pruning Innovations 0.026984  0.008468 3.19 0.002** 0.010309 0.04366
Weighing Innovations  0.032856  0.007203 4.56 0.000** 0.018672 0.047041
_cons -0.86706 0.061557 -14.09 0.000** -0.98827 -0.74584
R-sq:

within=0.5497

between=0.4721

overall=0.5085

F(4,260) 79.36

Prob > F 0.000

*Significant at 0.05

**Significant at 0.01

The regression modes was;

Return on capital employed = -0.86706+0.046879104222 Fermentation innovations
+0.026984 pruning innovations +0.032856 weighing innovations +0.025011 information
system innovations

The R squared was used to check how well the model fitted the data. The study was supported
by a coefficient of determination R square of 0.5085. This means that pruning innovations
investments and weighing innovations explain 50.85% of the variations in the financial
performance of small-scale tea industry in Kenya. Health performance of small-scale tea is
vital in sustaining its operations. Financial performance represents a subjective measure that
helps to indicate how well a tea firm can utilize its assets and be able to generate revenue
and profit through its operations. The financial performance of an organization indicates the
degree to which a firm’s financial goals have been achieved.

There was a positive and significant relationship between pruning technological innovations
and financial performance of small-scale tea industry in Kenya (B =0.026984, p=0.002<0.05).
This was supported by a calculated z-statistic of 3.19 that if pruning technological innovations
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is increased by one unit, financial performance of small-scale tea industry increases by
0.026984 units. This implies that a unit change in the 0.026984 is related with a change in the
performance of the small-scale tea industry using return on capital employed.

Further, the results revealed that there was a positive and significant relationship between
weighing technological innovations and financial performance of small-scale tea industry in
Kenya (B =0.032856, p=0.000<0.05). This was supported by a calculated z-statistic of 4.56 that
if weighing technological innovations is increased by one unit, financial performance of small-
scale tea industry increases by 0.032856 units. This implies that a unit change in the weighing
technological innovations 0.032856 is related with a change in the performance of small-scale
tea industry using return on capital employed

Summary of Hypotheses
The summary test results of the hypotheses are presented in Table 14.
Table 14

Summary of Hypotheses
Objective Objective Hypothesis Rule p-value Comment
No.
Objective To evaluate the Hoz. Pruning Reject Ho, p<0.05  The study rejects
2 effect of pruning technological if p value the null hypothesis.
technological innovation <0.05 Therefore, a
innovation on has no conclusion is made
the financial significant that pruning
performance of benefit onthe technological
small-scale tea financial innovations has a
firms in Kenya performance significant benefit
of small-scale on the financial
tea firms in performance of
Kenya. small-scale tea
firms in Kenya.
Objective To analyze the Hos: Weighing Reject Hos p<0.05 The study rejects
3 effect of technological if p value the null hypothesis;
weighing innovation <0.05 therefore, a
technological has no conclusion is made
innovation  on significant that weighing
the financial benefit on the technological
performance of financial innovations has a
small-scale tea performance significant benefit

firms in Kenya.

of small-scale
tea firms in
Kenya.

on the financial
performance of
small-scale tea
firms in Kenya.
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Summary of the Major Findings
The section contains a summary of findings using both descriptive and inferential results. The
summary has been presented according to objectives that guided the study.

Investments in Pruning Technological Innovations and Financial Performance

The second objective of the study was to evaluate the effect of pruning technological
innovation on the financial performance of small-scale tea firms in Kenya. From the
descriptive results, the average total costs (initial costs and operating costs) invested on
pruning innovations across all the small-scale tea firms was KES 7.024 million. The tea
processing firm that spent the highest total costs on pruning innovations (initial costs and
operating costs) was KES 10.842 million with smallest tea processing firm spending KES 3.320
million in total costs on pruning innovations.

Correlation analysis revealed that pruning technological innovation and financial
performance of small-scale tea industry in Kenya are positively and significantly associated.
Pruning technological innovation was found to be satisfactory in explaining financial
performance of small-scale tea industry. Further, results indicated that pruning technological
innovation is a good predictor of financial performance of small-scale tea industry. Multiple
regression of coefficient results revealed that there was a positive and significant relationship
between pruning technological innovations and financial performance of small-scale tea
industry in Kenya (B =0.026984, p=0.002<0.05). This means that, a unitary increase in pruning
technological innovation leads to a unit increase in financial performance of small-scale tea
industry by 0.026984.

Weighing Technological Innovations and Financial Performance

The third objective of the study was to analyze the effect of weighing technological innovation
on the financial performance of small-scale tea firms in Kenya. Descriptive results revealed
that the average total costs spent on weighing innovations was KES 17.099 million. The tea
processing firm that spent the highest total costs on weighing innovations (initial costs and
operating costs) was KES 22.265 million while a tea processing firm that spent the smallest
amount on weighing innovations used KES 11.898 million.

Correlation analysis revealed that investment on weighing technological innovation and
financial performance of small-scale tea industry in Kenya are positively and significantly
associated. Weighing technological innovation was found to be satisfactory in explaining
financial performance of small-scale tea industry. Further, results indicated that weighing
technological innovation investments is a good predictor of financial performance of small-
scale tea industry. Panel regression of coefficient results revealed that there was a positive
and significant relationship between weighing technological innovations and financial
performance of small-scale tea industry in Kenya (B =0.032856, p=0.000<0.05). This means
that a unitary increase in weighing technological innovations results in a unit increase in
financial performance of small-scale tea industry by 0.032856.

Conclusions of the Study

Pruning Innovations and Financial Performance

A conclusion is further made that investment on pruning innovations was highest at
inceptions in 2014, but slowly declined thereafter. It was further concluded that pruning
technological innovations positively affects financial performance of small-scale tea firms.
Proper pruning stimulates the production of new sets of fast growing branches which in turn
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helps to yield a good harvest. Pruning tea in longer cycles along with the process of skiffing in
most of the times, the productivity rises. In terms of minimizing the pruning costs, the use of
effective technologies like machine pruning which saves on pruning costs, is also efficient,
effective and faster. Mechanization of tea plucking and pruning would tremendously reduce
the costs of labor and improve the quality of tea by minimizing delays. However, discussion
on the use of mechanical pruners may cause serious misgivings on the part of local unions, as
hand pruning employs people in rural communities. The financial benefits to farmers, who
should be able to source for quality pruning (creating bushes that are less liable to infection
and that start yielding well soon after pruning) at a much lower cost, are high.

Weighing Innovations and Financial Performance

The study concluded that weighing innovations positively affects financial performance of
small-scale tea firms. From descriptive results, costs invested on weighing innovations in the
tea sector were lowest at inception in 2014, but the value rose in the subsequent years. There
are claims by tea farmers against middle men that the weighing scales at the tea collection
centers are either faulty. Measurements done at the tea collection centers do not tally with
on-farm measurements. The falsification of green leaf weights is a clear indication of theft
and results in losses to the farmers. In 2007, a task force report by the ministry of agriculture
on the tea industry in Kenya recommended introduction of new technology to curb weight
falsification at the collection centers. Modern machinery which can handle big volumes of
input can be cost effective. An example in the tea processing activity is an electronic weight
feeder which can weigh up to 6000 Kgs of green leaf per hour. The use of weighing machines
has improved the weighing of tea leaves. KTDA accordingly introduced Electronic Weighing
Solution (EWS) (KTDA, 2014). The technology uses electronic weighing scales that measure
green leaf to the gram. The data is then transmitted instantly via Safaricom’s mobile network,
using a Personal Data Assistant to a farmer’s factory. A printer relying on Bluetooth churns
out a receipt for the farmer on the spot. EWS has, therefore, helped in saving on time and
human resources and having accurate data captured once at source. Automated
reconciliation between weights of green leaf delivered to the factory and weights of the leaf
at the buying center has also been made possible.

Recommendations of the Study

Recommendations for Management

It was noted that pruning technological innovations positively affects financial performance
of small-scale tea firms. The study recommends that management of tea firms can consider
investing on pruning machines to fasten tea pruning so as to give the plant a low, wide
framework of branches that will produce many leaves each year. Pruning is essential to direct
the tea plant's energy into leaf production. In terms of minimizing the pruning costs, the use
of effective technologies like machine pruning which saves on pruning costs, it is also efficient,
effective and faster. Mechanization of tea plucking and pruning would tremendously reduce
the costs of labor and improve the quality of tea by minimizing delays. However, it is also
important to note that mechanization of tea pruning may minimize tea quality and also lead
to massive job losses. Pruning needs to be conducted at the right time of the season and as
advised by tea production experts so as to enhance quality and productivity.

It was also noted that weighing innovations influences financial performance of small-scale
tea firms. Tea firms can consider acquiring electronic weighing machines that are accurate
and efficient. Modern machinery which can handle big volumes of input can be cost effective.
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Electronic green leaf Weighing Solutions which are machines that allow instant data
processing in the buying of green leaf thus reducing the number of employees in the leaf
buying. It was recommended that the tea processing firms carry out more sensitization
among farmers on the use of the automated weighing based solution so as to increase farmer
confidence with the tea development authorities.

Policy Recommendations

The introduction of mechanization in the tea sector increased productivity and efficiency in
tea farming and processing. However, technological innovation including introduction of
continuous fermentation units and pruning machines resulted in massive job losses to most
Kenyans who worked in the tea sector. The policy implication of these scenarios toward Kenya
Tea Development Agency, Ministry of Labor and tea workers association is to strike a balance
between technological innovations in the tea sector and sustainability without threatening
livelihoods of many Kenyans dependent on the tea sector.

Academic Recommendations

The current study has contributed to the knowledge on technological innovation and financial
performance of small-scale tea industry. It is evident that technological innovation has varying
implications both positive and negative to the growth of the tea sector. The impacts
emanating from tea technologies and innovations were not exhaustive. The study
recommends that the academicians and scholars may further investigate the implication of
technology in the growth of the tea sector.
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