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Scientific evidence has proved anti-viral, anti-carcinogenic and anti-diabetic
properties in tea (Camellia sinensis) due to the presence of high levels of
antioxidants (Modder et.al, 2002). However, the maor tea producing
countries including Sri Lanka paid less attention to such properties until the
covid-19 pandemic hit the world boosting demand for black teain Sri Lanka
with a FOB price hike of 15%. In 2018, Sri Lanka was the third largest tea
exporter in the world, accounting for 14.7% of total global tea exports. Nearly
60% of this teawas exported in primary processed bulk form. Bulk teais sold
at lower prices than value-added tea forms. For instance, in 2018, the average
price of Sri Lankan bulk teawas 4.01 US$/kg, while the average prices for tea
bags and tea packets were 8.18 US$H/kg and 4.47 US$/kg respectively. During
the last five years (2014-2018) Sri Lanka earned only 4.83 US%/kg,
comparatively lower than non-tea producing countries such as Poland, which
earned US$10.13/kg; Germany.US$9.55/kg; and the UK,US$7.18/kg). These
developed nations were adready capitalizing on producing tea-based
innovations (e.g. confectionaries, tea wine, pharmaceuticals and cosmeticsin
Japan, Poland, Germany, and UK) using raw materials mostly imported from
tea producing countries such as Sri Lanka (Koch et al., 2019). We see this as
a missed opportunity for tea producing countries. Product innovations based
on tea can be categorized basically into two types: 1) incrementa innovations
(e.g. - flavoring, bagging, packeting) and 2) radical innovations (tea
concentrate, tea cordial, tea-based confectionary).
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Innovation has two basic dynamic impacts; 1) magevard shift in the
production function, and 2) increase economic efficy for the industry as a
whole due to creative destruction (Baumor 200z;it@sl by Sengupta, 2014).
This study is based on resource-based view of iatn@v (Locketet al., 2001)
and social cognitive factors of innovation (Woedal., 1989). Empirical
findings on determinants of radical innovation$aad and beverage industry
are mostly based on the US and Europe limitingotlaetical implementation
to an industry in developing countries. Thereftines study aims to contribute
to minimize this research gap.

Objectives

Under above background, the objectives of thisystuere 1) to identify the
impact of producing tea-based radical innovationdion performance and
2) to identify the determinants of producing teadzhradical innovations in
Sri Lanka.

M ethodology

Our study population was tea exporting firms inwolvn innovation in Sri
Lanka in 2019 (N=180). We randomly selected 43 (R4%porting firms
based on their average annual export volume. Wkeatetl primary and
secondary data through a questionnaire survey atedviews with all 43
CEOs and/or COOs in August-September, 2019.

To achieve the first objective, we divided 44 firms into two groups:1)
firms who had produced at least one tea-based nedugpt (new to the firm)
for commercial purposes within the last five ye@814-2018) 2) firms who
had not produced tea-based innovations. The melrew of the sales gain
for the two groups were tested by Mann-Whitney &t te examine if there
was a significant difference in the sales gain doieproducing radical
innovations. To achieve the second objective, walaoted a binary logistic
regression where our dependent variable was prodgueidical innovations
(yes/no) vs. the independent variables: firm’s agenber of executives (as a
proxy for firm's size), number of foodechnologists, number of tea
technology graduates, CIM/CIMA qualified officedgvel of education of
CEO, experience of CEO, Science and Technologyifopaion of CEO,
having contacts with TRI, and the number @fport destinations. We
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observed significant correlations between thesependent variables, and
therefore followed a factor analysis to reducerthmber of variables and to
create a set of orthogonal variables.

Results and Discussion

Tea-based radical innovations, defined as prodietsloped through intense
change of the tea green leaf, produced by the safirpis for commercial
purposes during 2014-2018 include the following tywoups with the number
of firms in brackets:

a. Oolong tea (4), Silver tips and golden tips (3)nHi@rafted tea (3), Gold
plated teq1), Ceylon green te@), Ceylon match&), Compressed tga)

b. Tea aroma (1), Tea concentrate (3), Matcha enetigk (2), Bubble tea
(1), Ready to Drink tea (3), Tea biscuit (1), Teadtal (1), Tea premix (2),
Instant tea (3), Tea stick (1)

The average sales value of Rs. 1660.51/kg of fipreducing radical

innovations (=19) was significantly higher than that of (averageRs.

1066.94/kg) firms that did not produce any radicabvations K=24) (Mann-

Whitney U = 92; p = 0.001).

Table 1: Factor Analysis Matrix

Factor interpretation

Factor .
(% variance)

Loading Variables included

1 Firm Strategy (40.84) 0.911 No. of executives

0.903 No. of food technologists

0.855 No. of destinations

0.758 No. of CIM/CIMA qualified officers
2 Firm Resources (19.40) 0.825 Experience of the CEO

0.718 Resources

-0.704  Level of education of CEO
3 TeaTechnology (11.62) 0.836  No. of tea technologists

Note: Kaiser-Meyer-Olkin measure (KMO=0.742) protest factor analysis is appropriate
to analyze the correlation matrix. Chi square fart®tt's test of sphericity is 162.98
(p=0.000) at 36 degree of freedom.

The extracted three factors together explained%108 the total variance.
Factor analysis reduced eight variables to threm faators (Firm strategy,
Firm resources, No of tea technology graduated)I€T2).

33



Peradeniya International Economics Research Symposium 2020

They? for logistic regression (overall model) is sigo#it over the intercept
only model (null model)y? (5) = 21.88 (p=0.001). Thg (8) for Hosmer-
Lemeshow test is insignificant (p=0.434) suggestirgmodel fit to the data
(see Table 2).

Table 2: Determinants of Producing Tea-based Rhttinavations

Variable Beta S.E. Wald df Sig. Exp(B)
Firm Strategy 0.128 0.432 0.087 1 0.768 1.136
Firm Resources 1.137* 0.48S¢ 5405 1 0.02C 3.119
CEO’s science and

technology qualifications 2.316* 1.03¢ 4.977 1 0.02¢€ 10.134
(yes)

TRI contacts (yes) -0.886 1.04¢ 0.713 1 0.398 0.412
g'roa' d?;fattzz technology g9g+ 0434 5281 1 0.022 2.714
Constant -1.267* 0.602 4.422 1 0.035* 0.282
Test X2 df p
Overall model 21.88* 5 0.001
Score test 17.88* 5 0.003
Goodness of fit — Hosmer & Lemeshow  7.99 8 0.434
test

Note: * represents variables are significant atfgfificance level.

Firm Resources, CEO’s background in Science andntdogy and
contribution of tea technology graduates are sicgnit and positive towards
producing radical innovations. Many radical innawas begin at the tea
field (e.g. hand-crafted tea, oolong tea, Ceylomches compressed tea etc.).
However, there are only 12 firms (28%) that havegrated or at least have
direct links with tea plantations or processingtdaes. In our sample, 10
CEOs (23%) are either Science/technology graduatekey had followed
tea technology or processing course within themute. Although the
contribution of tea technology graduates towarddiced innovation is
significant, we observed only 16 (37%) firms retzdi tea technology
graduates.
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Conclusion

Our study revealed a statistically significant irfpaf producing radical
innovations towards tea exporting firms’ sales gaifllso, we found that
cognitive factors of the CEO (education and expeeg, resource integration
and contribution of tea technology graduates asifsignt determinants of
producing radical innovations. In macro scale, vw®ngly recommend
ceasing the motivations towards bulk tea exporid @rake innovation a
priority. For that, we suggest the active conttitru of well-experienced tea
professionals (CEOs) in Sri Lanka. Establishingt@ng link between

universities and research institutes to providergdic base for innovation
would be beneficial. We recommend make more rooneXpose the tea
technology and value addition graduates to industiyring their

undergraduate tenure and establish mechanismkahiem directly to firms

upon graduation.

References

Baumor, (2014). “Innovation Models” in Sengupta, (d014) Theory of
innovation-a new paradigm of growth, Springer International Publication,
44-48.

Koch, W., Zagorska, J., Marzec, Z., and Kukula-KodWN. (2019).
Applications of Tea Camellia sinensis) and its active constituents in
cosmeticsMolecules, 24 (23), 4277

Lockett, A., Thompson, S. (2001). The resource thasew and economics,
Journal of Management, 27 (6), 723-754.

Modder, W. W, D., and Amarakoon, A. M. T. (2002)wv&eness of the link
between tea and health, Tea and Health, Tea Research Institute of Sri
Lanka, Talawakelle, Sri Lanka, 1-6.

Wood, R., and Bandura, A. (1989). Social cognitiveory of organizational
managementcademy Management Revenue, 14(3), 361-384.

35



