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OZET
Doktora Tezi

CAY TARIMINDA YARICILIK SISTEMINI ETKILEYEN FAKTORLER VE BU
SISTEMIN SURDURULEBILIR TARIM UZERINE ETKILERI

Shamsheer ul Haq

Ondokuz May1s Universitesi
Fen Bilimleri Enstitlist
Tarim Ekonomisi Anabilim Dali

Danisman: Prof. Dr. Ismet BOZ

Gittikge artan gida talebi, girdilerin yaygin kullanimi, iklim ve piyasa ile ilgili
belirsizlikler, tarimin siirdiiriilebilirligini  tehdit etmektedir. Cay tariminda
stirdiiriilebilirligi etkilemesi olas1 diger bir faktor de isletmenin mal sahibi veya yarici
tarafindan isletilmesidir. Bu nedenle, bu ¢alisma, ¢ay isletmeciliginde mal sahibi ve
yaricilar tarafindan yonetilen isletmelerin siirdiiriilebilirligini ele almaktadir.
Arastirma verileri Rize ilinden tabakali 6rnekleme yontemiyle belirlenen toplam 138
cay ciftcisi ile yapilan anketlerle 2017°de toplanmistir. Calisma t-testi, ki-kare testi,
faktor analizi, kiimeleme analizi, verimlilik analizi, lojistik regresyon ve Tobit modeli
gibi birgok istatistiksel analizin ve ekonometrik modellerin ydrattilmesi ile
tamamlanmistir. Ayrica, ¢ay isletmelerinin siirdiiriilebilirligini 6l¢gmek i¢in; ekonomik,
sosyal ve cevresel olmak Uzere g surdarllebilirlik boyutunda cesitli gostergeler
gelistirilmistir. Bu ¢alismanin sonuglari, sahibi tarafindan isletilen isletmelerin teras
uygulamalari, toprak testi ve giibre uygulama yontemi vb. gibi ¢iftlik yonetim
uygulamalarinda yarici isletmelere gére daha iyi olduklarini ortaya koymaktadir.
Yaricihgin  sosyal maliyeti 879,32 TL/hektardir. Yaric1 cay ciftliklerinin
surdurulebilirlik seviyesinin mal sahibi tarafindan isletilen giftliklere gore daha
diistiktlr. Bolgede cay isletmeciliginin siirdiiriilebilirligi ekonomik stirdiiriilebilirligi
0,23, cevresel sirdiiriilebilirligi 0,43 ve sosyal 0,52 surddrdlebilirligi olarak
bulunmustur. Stirdiiriilebilirligi artirmak igin ¢iftgiler, giibrelerin kullanimin1 kontrol
etmeli ve aile emegi mevcut oldugunda gereksiz yabanci is giicii kullanimina izin
vermemelidir. Ayn1 zamanda, ¢ay bahcelerinin verim seviyesini strdirmek igin
zamaninda yeniden dikim yapmalidir. Ayrica hiikiimet, ¢ay ciftgilerinin ilgisini
cekmek i¢in ¢aligma alanindaki Giftcilerin kiiglik capli hayvancilikla gelir kaynaklarini
artirmaya ¢alismalidir. Yayim elemanlar1 ve ¢ay firmalarinin personeli, ¢iftcilerin iyi
yonetim uygulamalarimi benimsemesi ve hem cay kalitesi hem de insan sagligina
olumsuz etkileri olan kimyasal gubrelerin kullanimimin azaltilmasi igin ciftgileri
(6zellikle yaricilari) 6zendirmelidir.

Mayis 2019; 160 Sayfa
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With the growing demand for food, the extensive use of the inputs, and the uncertainty
associated with the agriculture regarding climate, and market threats its sustainability.
One of the key factors influencing sustainability in tea farming is whether the farms
are operated by owners or shareholders. Therefore, this study focused on shareholder
and owner-operated tea farming systems as well as their effect on farm sustainability.
The data was collected in July 2017 from a total of 138 tea farmers selected by
stratified sampling method in Rize province. The study was completed with the
execution of much statistical analysis and econometric models such as t-test, chi-
square, factor analysis, cluster analysis, efficiency analysis, logistic regression, and
Tobit model. Moreover, a set of indicators for measuring tea farms sustainability was
also developed under three sustainability dimensions as economic, social, and
environment. The results of this study describe that owners were good in farm
management practices, like terrace practice, soil testing, and fertilizer application
method etc. Furthermore, for shareholders social cost equaled to 879.32 TL/hectare.
Similarly, they had also low tea farms sustainability levels than owners. The low tea
sustainability in the region was highly depend on low economic sustainability (0.23)
followed by environmental (0.52) and social (0.43) sustainability. To increase the
sustainability farmers should control their use of fertilizers, and unnecessarily hired
labor whenever the family labor is available at the time of need. They should also
replant their orchards on time to sustain good yield level. Moreover, the government
should start to focus on providing the side source of income like dairy farming in the
study area to attract the tea farmers. The extension agents and tea firms’ staff should
encourage the farmers (especially shareholders) in adopting good management
practices, and applying low chemical fertilizers which have adverse effects on tea
quality as well as human health.
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1 INTRODUCTION

Agriculture is one of the most important sectors of Turkey, which has 6.1%
contribution to the country’s GDP in 2018. It also absorbs the 19.2% labor force of
the country. The proportion of women labor in agriculture of the country is higher than
the men’s. The women agricultural labor is about 28% while only 15.2% of men are
engaged in agriculture. Moreover, the total agricultural land is 38002 thousand
hectares, the cereal and field crops are cultivated on 40.88% of total agricultural land.
Similarly, 2.10% land is under vegetable gardening, 0.01% is under cultivation of
ornamental plants, 8.81% is covered by fruit, beverages and spice crops, and 38.46%
is permanently used under meadows and pastures. The fallow land is 9.73% of the

total agricultural area of the country (Turkstat, 20182).

In the last fiscal year, the total marketable value of crops produced was equal
to $18281.68 million. The highest share was of cereals, and field crops which were
equal to 38.37% ($ 7015.16 Million), followed by fruits, beverages and spices crops
with the share of 35.22% ($ 6439.43 Million), and vegetables with 26.40% share in
the total marketable value of crops (Turkstat, 2018°). It describes that the climate
diversity allows the cultivation of various crops all over the country. Turkey has been
distributed geographically into seven different regions known as i) Aegean, ii) Black
Sea, iii) Central Anatolia, iv) Eastern Anatolia, v) Marmara, vi) Mediterranean, and
vii) Southeastern Anatolia regions. Figure 1.1 shows the geographical distribution of

seven regions of the country.
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Among these, the Black Sea regions of Turkey receives the highest precipitation
annually. Generally, the rainfall is evenly distributed whole year, and summer remains
humid and warm while winter experiences heavy snow and cold. Geographically, it
can be separated into three different sub-regions such as; i) Eastern Black Sea region,
ii) Central Black Sea Region, and iii) Western Black Sea Region. Among these three
regions, the Eastern Black Sea region’s climate also remains mild, rainy, and normally

humid in mild temperature (Sesli and Tuizen, 1999).

The climatic conditions and geographical characteristics in the Eastern Black
Sea region favor the cultivation of various crops, especially tea (Camellia sinensis)
(Giilser and Peksen, 2003). As tea has secured an important position in the daily diet
of human, it is the second most consumed drink after water. Culture differences
discriminate tea consumption all over the world. Some countries produce black tea,
and some white (Adagioteas, 2016). Turkey is famous for its production of black tea.
Generally, it assumes the fifth rank among top ten tea producing countries after China,

India, Kenya, and Sri Lanka, respectively (Worldatlas, 2016).

Tea is not a native plant of the Eastern Black Sea region of Turkey. In 1917,
Prof. Dr. Ali Riza Erten had found the possibility of tea cultivation in the Eastern Black
Sea region since the tea growing required high lands with no water stagnation, and
fertile acidic soil in humid and hot weather. Then, serious attempts regarding tea
cultivation have started in Turkey. Therefore, the Rize province in the Eastern Black
Sea region was considered suitable for tea cultivation. After the report prepared by
Prof. Dr. Ali Riza Ertan, the cultivation of tea had been legalized by the Turkish
National Assembly in 1924. Consequently, to promote tea cultivation, the first
agriculturist Zihni Derin was officially appointed to implement and consolidate the tea
cultivation. In order to execute the tea cultivation, a team of agriculture officers was
sent to Georgia (Batumi). The responsibilities of this team were to analyze the tea
cultivation and get information about production technologies while buying tea seeds.
In 1933, tea cultivation had experienced a break, due to lack of necessary technical
information leading unsuccessful trials. Continuously after four years, Zihni Derin was
appointed again in 1937, and at this time 20 tons’ tea seeds were imported. Moreover,
the serious steps have been taken to cultivate tea successfully in Rize province. By
1965, tea production was too much that the domestic market had been satisfied, and
Turkey started tea export (Aylangan, 2011; GDTE, 2016).
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The state-owned enterprise, Cay-Kur, was founded in 1971 to boost up the tea farming.
Generally, it was responsible for coordinating tea farming and tea processing in the
country. It started functioning legally in 1973 with limited capital in Rize province. It
was controlling import and export of tea, and also responsible for promoting tea
cultivation, as well as introducing new tea cultivation related technologies. It has a
60% share in the domestic tea market and buying almost 55 to 60 percent green tea.
After passing the law number 309 in December 1984, the private sector was enabled

to enter the tea sector production, processing, and marketing (CayKur, 2016).

Figure 1.2 presents the tea produced area, and Figure 1.3 describes the tea
production over the last 17 years, respectively. The maximum area tea plants sown
was observed between the years of 1990-95. Afterward, the fluctuation was not severe
in the area of tea cultivation; it remains almost the same from 2001 to 2007 with a slow
decline. Again, a sharp rise of 6790 hectares the in tea area happened after 2015 was
observed, and remained same afterward. The fluctuation in production describes an

increasing trend with uneven fluctuations over the last 17 years.

Tea area over the years
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Figure 1.2. Tea area over the years
(Source, RTMAF, 2018; Klasra et al, 2007)

The maximum production was observed in 2016 which may be due to the
highest tea cultivated area in the year. In 2017, the area was same as it was in 2016,
but the 50 thousand tones reduction was observed. Although Turkey has good tea
production capability, the tea farms are hindered by many productions, management,
processing and marketing problems. Delaying in replanting tea, land downsizing,
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fluctuation in the tea processing sector, illegal tea entry, high cost of production due
to heavy fertilizer application, and inadequate organic production are the problems

faced by tea farms (Ozcan and Yazicioglu, 2013).
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Figure 1.3. Tea production over last 17 years
(Source, RTMAF, 2018)

The land fragmentation, low tea prices, late payment and lack of solidarity
between the organizations are the problems affecting the small tea growers. Moreover,
the public enterprises are confronting problems regarding the inefficiency, lack of
exporting opportunities, and low capacity utilization. Similarly, low product quality,
capital shortage, insufficiency, ineffective marketing, and poor, unprofessional
management are the issues faced by private tea firms (Sakli. 2011). In this point of
view, problems prevailed in tea farming economically affect the tea farmers resulting
in low tea sustainability. Moreover, mechanization, dependency on chemical
fertilizers, resilience on the chemical (pesticides, herbicides), increasing soil-erosion
problem, and risk related to human health threatens the sustainability of farming
systems. Use of chemical fertilizers and agro-medicines has reduced the yield loss.
However, its negative impact on the environment and human health can be ignored.
Similarly, the heavy use of chemical fertilizers, land, irrigation water, farm machinery,
and pesticides have been driving the farm productivity for the last some decades.
Chemical inputs being used in different management practices at farm enhance the
production, in turn, these chemical inputs’ hidden losses also are too much. Their
adverse effects on degradation of land, fauna, flora and fisheries, as well as the

expositions of the farmers to serious health risks cannot be ignored (Terano et al,



2015). This situation shows the need for developing new approaches that will integrate
the ecological and biological process into food system with minimum use of those
non-renewable inputs that cause the health and environmental problems. Furthermore,
making productive use of skills and knowledge of the farmers, and making productive
use of farmers’ collective capacities to solve the agricultural and environmental
problems. These principles improve the capital assets of agricultural systems such as
natural (environmental), social (Social), and financial (economical) capitals. It is
possible with the best use of genotype of crops and animals at farms as well as
ecological conditions under which farming is practiced. Therefore, agricultural
sustainability implies attention on both genotype developments through fullfledged
application of biological approaches through a better understanding of benefits
associated with ecological and agronomic manipulation, management and redesign
(Pretty, 2007). These farm activities directly affect the economic, social and

environment sustainability communally known as agricultural sustainability.

Sustainable agriculture does not call for going back to farming practices that
push the farmers to subsistence farming practices. Additionally, it does not describe
ruling out the adoption of new technologies at farms. If a technology tends toward
improving the productivity without undoing harm to the environment, it possess some
sustainable benefits (Dobbs and Pretty, 2004; MEA, 2005). It is directing the farmers
toward the right way of farming, and adopting the new farming technologies for higher
economic benefits while the environment is not affected. This sustainability concept
has become the prime agenda of discussion of development agencies, institutes,
NGOs, and of many researchers. Parallel to conceptual debate, now there is a need for
a methodological framework for transforming conceptual sustainability into the

operational level (Lopez-Ridaura et al, 2005).

Developments related to mechanization, reliance on fertilizer and agro-
chemicals, destruction of wildlife habitats, increasing soil erosion, environmental
pollution and risk related to human health have led the current production farming
systems to a low chance of long term viability. These negative impacts of modern
agriculture development divert the attention toward consideration of a sustainable
farming system. The use of chemical fertilizers and plant protection medicines has
reduced the yield loss. However, its negative impact on environment and human health

cannot be ignored. Similarly, tea sustainability in the country is also one of the most
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concerned topics that affected by human (farmers) activities that directly influence
the socio-economic and environment sustainability regarding tea farming in the
region. Furthermore, agricultural land is operated by different tenure forms. In Turkey,
two general types of land tenure have been found; 1) people operating on their own
lands a as well on others , 2) people do not have their own land but operating on others.
Further, each of the two groups of land operating styles has two types of holdings.
Table 1.1 shows the holdings and their tenure forms in Turkey. First, people having
their own land are also operating on the other’s. Second, people having no land but
renting, and some operating on land sharing basis. The holding and operating only on
shared basis is also prevails in the country in a small proportion. However, this farming
system also bears the cost and also contributes to the economy of the country. The
36.41% agricultural land is operated by owner-cum-tenant, 3.16% agricultural land
operated by only renters who do not have their own land. At last, 0.39% of the
agricultural land is operated by landless tenures on shared basis. Similarly, in tea
farming two different tenure farming systems were observed. Due to various tea
farming related problems, the two farming systems such as owner-operated farms
(OOF) and shareholder-operated farms (SOF) might also differ in farm practices, and
farm sustainability. Both OOF and SOF are expected different in tea cultivation

practices, tea profitability as well as tea sustainability.

Table 1.1. Land holdings and types of tenure in Turkey

Holdings having their own land Holdings operating land by sole
type of tenure

Holdings Holdings Holdings Holdings

operating only operating both operating only  operating land  Holdings

their own land their own land rented land only onshare  operating
Holding (possession land  and other's land basis land in other
size included) tenure forms
(Decares) A B A B A B A B A B
Total 7951 59.86 1706 3641 297 316 034 039 011 0.17
-5 96.49 9546 1.35 209 18 212 023 028 0.07 0.05
5-9 9153 91.29 4.22 433 354 371 021 022 051 044

10-19 88.93 88.17 8.07 892 263 252 034 037 003 0.02
20 - 49 81.87 80.28 1359 1502 417 431 036 038 0.01 0.01
50-99 7348 7223 2373 2499 236 235 043 042 000 0.00
100-199 6341 6182 3369 3538 240 228 045 046 0.05 0.06
200-499 5350 52.05 4350 4493 243 255 015 013 041 0.34
500-999 4270 4160 54.08 5522 250 251 061 058 010 0.10
1000+ 45.67 5186 4959 4151 373 569 088 058 013 0.37

Figures are in percentage (%). A = Holdings; B = Agricultural Land (Source; Turkstat, 2018°)



Before estimating the sustainability of any farming systems, there is a need of deciding
measurement level of sustainability. Two different spatial levels have been discussed
in the literature, namely horizontal and vertical spatial levels. The first horizontal
spatial level describes the sustainability measurement at parcel, farm, and landscape
level. The vertical spatial level considers the biosphere level which is thin layer at the
earth’s surface that is affected by the living organisms and atmosphere above the plant
canopy (Cauwenbergh et al, 2007). The first horizontal level, known as the parcel, is
the smallest level which is internally uniform regarding management practices. Farm
level is a bigger level than the parcel in addition with some capital stock including
humans, man-made social capital and some natural resources (buildings, livestock,
machinery). The land scale is the biggest one considering broad issues like landscape,
ecosystem, surface water, soil, air, biodiversity and administrative units such as state
and region. In respect toprevious discussion, the farm level sustainability assessment

was decided to analyze.



1.1 Research Questions

The basic research questions for this study are described as;

1. What are the differences between shareholders and owners in terms of socio-
economic characteristics and farming practices?
2. Which factors influencing the decisions of shareholders to act in this

position?

These research questions area broad which try to entail all thesocio-economic
characteristics of the owners and shareholders as well as their farming practices.
Furthermore, the factors influencing the decisiond of shareholderd to act in a speific
position were also explored in detail to answer the questions in detail. These broad
research questions resulted in some sub-questions as below.

a) What are the socio-economic characteristics of the shareholders and owners?

b) What are the factors affecting the decision of the real landlords to give their
land to landless people?

c) What are the factors influencing the shareholders to act in that position?

d) What is the social cost of shareholders’ tea farming?

This sub-research questions describe the owners’ and shareholders’ socio-
economic characteristics such as their age, education, off-farm occupation, family and
hired labor, farm and off-farm income, and farm activities, tea management activities,
farmers’ communication behaviors, farmers abiding level of rules related to tea
harvesting, etc. These aditonal sub-research questions further describe the situation of
why a landlord give their land to landless. Thus the factors affecting the landlord
decision to give their land to landless people are explored. These factors might be able
to explain the landlords’decision to supply their land to land market. Moreover, why
shareholders have decided to become tea farmers while they do not have their own
land were also analyzed. In this way, we would be able to enlighten the factors
regarding the demand for renting in the land market. At last, the social costs of

shareholding were also calculated.
3. Is it possible to explore the tea farms sustainability level in Rize province?

The basic purpose of this question was to analyze the possibility of developing
the sustainability index. The index development is very challenging which requires



attentive and comprehensive information of farms, farmers, crops, market, and
stakeholders. Furthermore, the possibility of indicators’ selection for measuring the
tea farm sustainability as well as method for measuring the sustainability index is also
challenging. Consequently, this major research question was described by the
following sub-questions .

a) What are the basic indicators to include in the measurement of farm level

sustainability index for tea producers in the region?

b) What are the appropriate methods for measuring dimensionally and overall

sustainability levels of tea farming in the study area?

c) What factors influences farm level sustainability?

d) Does sustainability level of owner and shareholder farmers differ?

First sub-question needs an answer about the selection methods of indicators
for measuring the tea farm sustainability. Second sub-question desires the answer
about the calculation process of tea farms sustainability in order to measure the final
tea farms sustainability index to describe it in the region. The third sub-question
requests answers for exploring those factors that need to be considered to increase tea
sustainability in the region. Final sub-question requires the comparison of two farming
systems (owning and shareholding) in order to find out any differences in terms of

their sustainability level.
1.2 Research Hypothesis

This study is also planned to analyze the some research hypothesis defined below.

1. Both tea farming (shareholder and owner operated) systems are not different
in terms of their personal and farm characteristics.

2. There is no social cost associated with the shareholding farming system in the
research area.

3. There are some influential factors on the decision of the shareholder to act in
this position.

4. 1t is possible to define broadly adoptable set of indicators for measuring tea
farms sustainability.

5. The sustainability level of shareholders and owners are the same.

6. There are some managerial and demographic factors affecting the farm level

sustainability.



1.3

Objectives

The estimation of farm level sustainability, determining the factors affecting the

shareholding system, and its effects on sustainability are the major objective of this

study. This study will be completed by considering the following specific objectives.

1.

© N o g B~ w

To compare the socio economic characteristics of owned and shareholding
farming systems.

To assess the factors influencing the land owners to give their land to
shareholders.

To assess the factors influencing shareholders to act in this position.

To calculate the social cost of shareholding in tea farming.

To measure the farm level sustainable agriculture index in Rize province.

To compare the sustainability level of owners and shareholders.

To assess the factors or variables affecting the sustainability.

To develop the recommendations for tea farming and family farming based on

sustainability.
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2 LITERATURE REVIEW

2.1  Theoratical Background

The first definition of sustainability has been proposed by the World Commission on
Environment and Development (WCED), which is also known as the Brundtland
Commission. Afterward, the sustainability concept has been familiarized, and greatly
focused by the scientists and policy makers in each field, all over the world (Bosshard,
2000). In the Brundtland Commission’s report, the sustainable development describes
“the ability of present generation to fulfill their needs without compromising the ability

of future generation to meet their own needs” (WCED, 1987).

Agriculture uses intensive human, financial, and environmental capitals. This
use also expresses the need of sustainable use of non-renewable resources such as land,
water etc. for future generations to fulfill their own needs. Therefore, the sustainable
agricultural concept also has been adopted by the agricultural scientific community.
As time passes, many different concepts of agricultural sustainability have come to
being implied in agricultural systems. Similarly, agricultural systems that use the
environment and services without damaging the nonrenewable resources is known as
sustainable (Altieri, 1995; Conway, 1997; Hinchcliffe et al, 1999; NRC, 2000; Li-
Wenhua, 2001; Tilman et al, 2002; Uphoff, 2002; McNeely and Scherr, 2003;
Gliessman, 2005; Tomich et al, 2004; Swift et al, 2004; MEA, 2005; Kesavan and
Swaminathan, 2008; Pretty, 2007; Scherr and McNeely, 2008). Edwards et al (1990)
called the agricultural system sustainable which develop the indefinitely high human
utility through efficient use of inputs with healthy environment that is favorable for
both human and other species. Hansen (1996) said that agricultural sustainability is an
ability that satisfies the long term divers set of social, economic, and environmental
goals. Boone et al (2007) described the agricultural sustainability as a production and
distribution system that protect the soil form degradation and maintain its fertility, able
to renew the base of natural resources, maintain the best integration level between
natural biological cycle and control, use farm resources efficiently with low
dependency on purchased inputs and make suitable return which promotes the
agriculture as occupation for families. Singh (2013) has defined the sustainable
agriculture as a practice that requires low inputs, and preserving the soil quality

without compromising the economic yield. The key principle for sustainable
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agriculture can be described as; 1) minimizing the use of the non-renewable resources
those pollute the environment, and also harmful for human health, 2) improving the
self-reliance of farmers, and substituting the inexpensive inputs for expensive ones by
making the knowledge and skills of the farmers more productive, 3) solving the
management and production problems regarding agriculture and natural resources by
making the farmers’ capacities of working together. These principles of sustainable
agriculture explain the intensive activities in landscapes and economies. As agriculture
produces food and other farm products for both farmers and market, and also
contribute to valued public goods, carbon sequestration, landscape amenity value, and

truism.

With well-familiarized and increasingly adapted concept of agricultural
sustainability, tended to measure the conceptual sustainability into an operational
level. Afterward, the assessment of agricultural sustainability has been started and
progressively classified, and assessed at different spatial levels (horizontal and
vertical) (Cauwenbergh et al, 2007). Most of the earlier studies present the application
of the sustainability concept in agriculture on horizontal spatial level. Gowda and
Jayaramaiah (1998), Reganold et al (2001), and Terano et al (2015) assessed the
sustainability at field parcel level related to rice and apple, respectively. Pretty et al
(2008), Binder et al (2008), Dillon et al (2009), and Olde et al (2016), concentrated on
the farm level measurement of sustainability. Similarly, researches related to region
level were also conducted by Zhen, et al (2005), Sydorovych and Wossink, (2008) and
Dantsis et al (2010). These studies have been completed in different developing and
developed countries at various spatial levels. Thus, there were some studies which
focused on Agricultural sustainability in Turkey, such as Gunduz et al (2011) and
Akcaoz and Kizilay (2009). The former described the sustainability of apricot farms
in Malatya province, and the latter analyzed the sustainability of dairy production.
Moreover, the study of the farmers’ perception regarding agricultural sustainability
was also conducted in Turkey by Tathidil et al (2009). There was another study
focusing on assessment of agricultural sustainability of conventional farming systems
in Samsun province by Ceyhan (2010). It concerned four different dimensions in
sustainability measurement named as economic, social, bio-physical and

environmental.
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The assessment of agricultural sustainability extensively conducted with consideration
of the three basic aspects such as economic, social and environment. All three aspects
together explain the concept of agricultural sustainability (Binder et al, 2010) which is
measured by adopting different indicators under each aspect, and by application of

different theoretical and mathematical procedures.

Throughout the world, many different indicators had been proposed. Taylor et
al (1993) measured “Farmer Sustainability Index (FSI)” with 33 farm practices used
by the cabbage farmers. They considered the inherent sustainability effect
(negative/positive) of each practice on farm sustainability. They assigned the number
based on the extensive effect of a farm practice toward the sustainability. In such a
way, the farmers whose farm practices have been contributing to farm sustainability

positively obtains higher FSI than others.

Rigby et al (2001) have considered horticultural producers, and developed
indicators based on possible adaptable sustainable farming practices. Their basic
concern was higher yield, and low loss as one of the basic facts of farming. Lopez-
Ridaura et al (2002) compared sustainability level of two different farming systems
such as traditional and innovative systems. They considered 12 indicators for assessing
the sustainability at farms, additionally they described an evaluating systems to
emphasize methodological issues regarding selection, transformation and aggregation
of the indicators. Pacini et al (2003) measured the economic, and environment
sustainability level of organic, integrated and conventional farms. Rasul and Thapa
(2004) compared the sustainability of ecological and conventional farming system
through selection of sustainability indicators based on socio-economic and biophysical
characteristics of the study area. Hani et al (2006) proposed the RISE (Response-
Inducing Sustainability Evaluation) model with the application of 12 indicators which
consists of more than 60 parameters those covered under economic, social and
environment dimensions of agricultural sustainability. Pretty et al (2008) extensively
focused on five different crops and measured the sustainability with indicators to
evaluate the progress of Unilever toward the sustainable agriculture. Gomez-limon and
Riesgo (2009) measured the agricultural sustainability with 12 indicators: six under
environmental dimension, two under social and four under economic dimension of
sustainability. Moreover, they compared some aggregation methods for developing the

composite indicators based sustainability index. Dillon et al (2009) measured farm
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sustainability by using time series based indicators. Gomez-limon and Sanchez-
Fermandez (2010) compared the rain-fed and irrigated farms sustainability level by
indicators selected through SAFE (Sustainability Assessment of Farming and
Environment) framework proposed by Cauwenbergh et al (2007). Gomez- Limon and
Riesgo (2010) also assessed the indicator based sustainability of olive grove farms in
Andalusia. Roy and Chan (2012) focused the site specific conditions for the selection
of indicators to measure the farm level sustainability. Sajjad and Nasreen (2016)
assessed the farm level sustainability by using “Livelihood Security Index (LSI)” on
some selected indicators based on site-specific characteristics. Van der Werf and Petit
(2002) compared 12 different indicator-based approaches assessing farm-level
environmental impact. They concluded that assessing the environmental impact the
evaluation method should consider the various objectives through the selection of
indicators that express the impact of farming practices on the environment. The
indicator’s output in the form of values or scores, and defining the threshold values
based on scientific knowledge are better to evaluate the environmental impact of any
farm practices. Hayati et al (2010) discussed the method for measuring farm level
sustainability with indicators. The interaction between farm and its surroundings
reveals the importance of sustainable farm. They stated that the selection of indicators
in measurement of farm level sustainability should be site specific, and the
sustainability measurement should be according to the context of specisific farm’s
ecological and socio-economic conditions. Vecchione (2010) selected 18 different
indicators under the social, economic, and environment dimension of sustainability.
Moreover, they used Fuzzy Logic for transforming the indicators, and estimated the
weight of indicators by adopting analytical hierarchy approach. The purpose of
measuring the sustainability was to evaluate the effect of European legislation in rural
sector. Their estimated agricultural sustainability index (ASI) was varying in range
from 1 to 0. A number toward 1 shows the higher farm sustainability, and significant
effect on rural sector improvements which was considered as the effect of the
European Union’s legislation and vice versa. Abdel-Maksoud and Abdel-Salam
(2012) used 26 different indicators selected with the discussion of agricultural officers
and extension workers to explore the agricultural sustainability. They assessed the 200

farmers’ perception and knowledge toward sustainability dimension.
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Gowda and Jayarmaiah (1998) had measured the farm level sustainability of four
different rice production systems. They also considered the economic, social and
environmental indicators after the experts’ appraisal. Gaviglio et al (2016) assessed
the social sustainability at farm level by selecting 15 different literature based
indicators through evaluation of the five components of social sustainability; 1)
society, culture and ecology, (2) work, (3) ethical and human development, (4) short

supply chain and related activities, and (5) quality of the products and the region.

Terano et al (2015) measure the sustainability of paddy growers (field level).
They measured the paddy farmer’s sustainability index (PFSI) based on 30 different
sustainable farming practices regarding paddy cultivation. The direct effect of farming
practice on sustainability was considered for giving weight to each farming practices.
Singh et al (2016) also assessed the sustainability of 108 cattle farms. They estimated
the composite sustainability index (CSI) with 12 indicators under economic, social and
environment dimensions. They found the farmers were belonging to medium
economic, social and environment sustainability. Castellini et al (2012) compared the
sustainability of three different poultry farming systems namely conventional, organic
and organic-plus. They used six indicators under four dimensions economic, social,
environmental and quality. They found organic-plus most sustainable poultry farming
systems after integrating social, economic and environmental dimensions. They

assessed good performance of organic-plus poultry farming system.
2.2  Research Gap to be Filled

It was realized after the review of the literature that; i) the selection of indicators can
be different in numbers in the sustainability assessment of farms, ii) the economic,
social and environmental dimensions are widely accepted, and used worldwide in
agricultural sustainability assessment, iii) selection of indicators should be in accord
with the site-specific, social-economic and ecological conditions, iv) three different
spatial level namely field, farm and regional level were addressed by different studies.
Moreover, these studies enlightened the different farming systems based on farming
practices in order to compare their agricultural sustainability. There was a lack of
evaluating the sustainability of the farming systems based on the land tenure forms.

Second, sustainability of the tea (a perennial crop) was not measured anywhere. Third,
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indicators for measuring sustainability for farmers growing perennial crops such as tea

was also not observed anywhere.

Therefore, these research gaps were tried to be filled. This study proposed the
widely usable indicators for measuring tea crop sustainability as well as compared the
two types of farm known as owner and shareholder-operated tea farms. Consequently,
study fulfills these research gaps of measuring tea farms sustainability by selecting
site-specific indicators. In such a way, this study is also expected to give the general
framework for the tea growing countries. Furthermore, the proposed indicators can act

as a guideline for the beginners in selecting the locality-based indicators.
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3 MATERIALS AND METHODS

The most important part of the study that describes the precise application of
procedures and techniques to identify, to select and to analyze the collected data and
information to understand the research problems. We can conclude that methodology
in a study is crucial to get the reliable results leading to sound and coherent
interpretation of results (USC, 2016). Therefore, the explanation of each method
should be clear that can facilitate the reader to evaluate the validity and reliability of
the study. In this part, the objective oriented methodology which will clearly articulate
that why this method has been adopted. This section will describe step by step
procedure of conducting the current study. The description of the study area and
sampling procedure were presented at first. Then, the selection procedure of applicable
and widely acceptable indicators under each dimension of sustainability was
enlightened. Afterward, statistical methods for combining selected indicators to
calculate a composite tea farm sustainability index (CTFSI) were elucidated.
Additionally, the statistical method for analyzing the factors affecting the tea farms
sustainability was also clarified. Moreover, the method for exploring the factors
influencing the decision of landlord to give their land to landless for farming as well

as the decision of shareholder to become a farmer were also described in detail.
3.1 Material
3.1.1 Study area

The research problem and objectives of the study plays a significant role in the
selection of the study area. Current study concerns tea growers as a target population
to measure the tea farming sustainability at the farm level. This leads to area in which
tea is cultivated as major crop (vague sentence??). The review of the literature
provided the information about the area with extensive tea cultivation (GDTE, 2016;
CayKur, 2016; RTB, 2014; Aylangan, 2011). In results of the review of literature, Rize
province was found most suitable as study area of the current study. More than 90%
area of the province is under tea cultivation, and it shares 78% in total country
production of tea. Additionally, more than 200 thousand families were involved in the
tea industry as farmers (owner or sharecroppers), and employees of tea processing

factories, and extension agents.
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Figure 3.1 presents the map of the study area. The Rize province with 3920 km? total
surface area is located on Eastern Black Sea coast. It characterized with rough and
mountainous land. The neighbouring provinces of the Rize are Trabzone (in the west),
Erzurum and Bayburt (in the South), and Artvin (in the East). The Black sea is located
on the North side of Rize.
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Figure 3.1. Map of Rize province
3.1.2 Sample selection
The target population was tea growers, and the list of tea farmers from the agricultural
department of Rize province was obtained. The stratified sampling formula proposed

by Yamane (2001) was applied to obtain the optimum sample size for executing the

questionnaire. The formula used in defining sample size is described below in Eq. 3.1.

N Y NpS# D? — e Eg. 3.1

n =
N2D2+ ¥ NpSE'’ t2

n = Sample Size.

N = Population of tea growers in main strata

N;, = Number of tea growers in each stratum

S, = Standard deviation within each stratum

D?= Expected variance

e = Accepted error from mean

t = value of corresponding the accepted confidence interval

The main objective of using this stratified sampling method was to increase the

accuracy of the estimates of the mainframe and to ensure that the different groups in

the mainframe are represented adequately and properly in the study. Moreover, the
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principle of this method is to reduce the variance by separating the homogenous strata
from the mainframe. In this way, with fewer examples, a healthy and detailed study is

possible.

The accessible population was 1647 tea growers, and ascendingly ordered
based on their land under tea. Hereafter, the farmers were divided into three strata.
First stratum consisted of those farmers having land less than 0.50 hectare of tea.
Farmers having land equal and greater than 0.50 hectare but less than 1 hectare of tea
were included into the second stratum. Finally, the third stratum contained tea-farmers
having land greater than 1 hectare. Table 3.1 presents the accessible population and
sample size regarding each stratum. The total number in each stratum was 649, 475
and 523, respectively. We supposed 3% accepted error from the mean, and the t-value
was equal to 1.645. After executing the stratified sampling formula, the ultimate 138

tea growers were defined as the sample size of this study.

Table 3.1. Accessible population and sample size of each stratum

Strata Criteria Population Sample Size
Stratum 1 <0.50 649 54
Stratum 2 0.50 < Hectare <1 475 40
Stratum 3 1< 523 44
3.2 Method

3.2.1 Questionnaire description

A well-structured questionnaire was constructed and pre-tested. During pilot study,
the questionnaire was consulted with the tea stakeholders like tea factory staff, heads
of the tea firms, and tea growers etc. In this way, questionnaire was upgraded, and
finally, it was arranged into section based on the different type of questions. The first
section was about the socio-economic characteristics of the tea farmers. This section
collected the information about the age, education, farming experience, off-farm
occupation, off-farm income, family size, education status of family members, and
migration of any family members. After that, the tea related farm management
activities, and the input used as well as the tea output obtained were asked. Moreover,

the type of data requirement for measuring or estimating the true value of selected
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indicators was analyzed and collected in detail. The questionnaire was in Turkish

language to collect healthy data without any inconvenience.

The information about the persons who gave their land to the shareholder was
also collected. For this, if the interviewee was a shareholder, the landlord was
contacted , and directly interviewed. In case of absence of the landlord, the information
was collected from the shareholder. This had happened when only landlord migrated
from the town. The questionnaire was administered by a research team in a face-to-
face interview with the tea farmers. The collected data were entered into the excel table
according to the questionnaire types. During the data analysis, SPSS, SAS, STATA,
as well as Excel and MS Word were used. These statistical programs were convenient

to use for the respective model, and facilitate to complete this study.

3.2.2  Selection procedure for indicators to measure sustainability of tea at farm

level

This section explains the three sustainability dimensions, meaning of an indicator,
geographic and climate conditions of Rize province for evaluating its suitability for
tea cultivation, and farming community. Additionally, based on all discussions in
regards to site-specific characteristics, the development of basic factors for the

indicator’s selection was also elucidated.
3.2.3 Dimensions of sustainability

Figure 3.2 describes the three basic dimensions of sustainability. These are economic,
social and environmental dimension. Whenever anyone is measuring the
sustainability, they should consider these three dimensions (ECADG, 2001; Harris,
2003). Therefore, the selection of indicators under each dimension should be

acceptable, and able to cover all aspects of the tea farming.

Tea Farms'
Sustainability

I |
Economic Social Environment
Dimension Dimension Dimension

Figure 3.2. Three dimensions of sustainability
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Therefore, in current study economic, social and environmental dimensions to measure

sustainable tea farming at the farm level in Rize province were also considered.
3.2.4 What is an indicator?

Briefly, indicator acts as measurement of effect of certain activity under each
dimension of sustainability. Misra (1997) specifically defined that the indicator is a
variable that helps to estimate the changes in certain situation or it is a tool to monitor
and evaluate the effect of any activity. Another definition of indicator proposed by
Walker (2002) which entails that indicator is a subset of many possible attributes that
can be utilized to quantify the condition of specific ecosystem, catchment or landscape.
These attributes could be derived from economics, biophysical, social institutional
features, and management from a range of measurement forms. Generally, it can be
stated that an observed variable can be turned into an indicator when it has significant

part in the evaluation or measuring a phenomenon (Tanguay et al, 2010).

Designing framework of indicators for gauging the agricultural sustainability
is a very challenging task. The different climatic and biographical conditions limit the
applicability of an indicator across the regions in the country, even more across the
different countries. It describes that if one indicator applied in the measurement of
agricultural sustainability in one region or country may not be applicable in other
region or country (Tellarini and Caporali, 2000; Hatai and Sen, 2008; Sharma and
Shardendu, 2011). Similarly, suitable and enough number of indicators in each
dimension to measure agricultural sustainability is also very crucial. For example,
when only specific indicators are considered then, trade-off between systems escapes
the attention; and when the too few indicators are supposed than critical aspects tend
to be ignored. For many years, search for defining adequate indicators of sustainability
measurement has been continued at different levels of society including small
communities, cities, regions, countries and world as a whole. It depicts that the site-
specific and certain number of indicators are indispensable to measure the sustainable
agriculture in a region to capture all the significant features of sustainability in their
particular application (Bossel, 2001). It has been realized that the constructing an
adequate set of indicators is a very complex and crucial problem. Therefore, indicators

should provide a representative picture of sustainability.
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Literature provides two basic approaches to define the indicators namely, deductive
and inductive approaches. In deductive approach, researcher defines the area of
interest then develops the indispensable indicators. While in inductive approach, the
system of economic, social and demographic statistics is developed, and wide range
of indicators are defined based on the developed statistics (Misra, 1997). In this study
the deductive approach was followed. In this approach, the economic, social and
environmental indicators were developed on the basis of regional characteristics,

climate conditions and farming community.
3.2.5 Procedure for developing the set of indicators

The method used for the selection of indicators includes the procedure which is

presented in

Figure 3.3. Many indicators have been proposed by different scholars in developing
and developed countries to measure the sustainability. In the selection of indicators,
earlier farm level sustainability measurement studies were reviewed. This review of
the relevant literature confirms the possibility of analyzing the existence of such an
indicator (Cloquell-Ballester et al, 2006). The purpose of this analysis was to get idea
about the indicators those can be applicable at the farm level. This confirmed that the
indicator selection for measuring the sustainability should be based on site specific
characteristics. For this, earlier researches had been reviewed for compiling a list of
proposed indicators for the farm level sustainability assessment such as Sajjad and
Nasreen (2016); Roy and Chan (2012); Gunduz et al (2011); Gomez- Limon and
Sanchez-Fermandez (2010); Gafsi and Favreau (2010); Ceyhan (2010); Gomez-Limon
and Riesgo (2010); Dillon et al (2009); Tatlidil et al (2009); Gomez- Limon and Riesgo
(2009); Akcaoz and Kizilay (2009); Zahm et al (2008); Pretty et al (2008); Binder et
al (2008); Hani et al (2006); Rasul and Thapa (2004); Pacini et al (2003); Lopez-
Ridaura et al (2002); Rigby et al (2001). The second step was to review the reports
related to the climate conditions and soil characteristics of the Rize province, tea
cultivation and farming community to outline the site-specific and community-based
farming features to define the basic factors for the indicators’ selection under each
dimension of tea sustainability (Economic, Social and Environmental). Third step was

to define the criteria selection that an indicator should obey to be incorporated in the
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final set of indicators for current study. If one of the indicators from the developed

list in first step fulfills the criteria, the next step was to ensure whether indicator

qualifies for direct use in the indicator based on the basic factors defined. An indicator

goes through the criteria and accords the basic factors then its validation was checked.

Validation process confirms the credibility and correct performance of an indicator to

fulfill the sustainability measurement objective (Cloquell-Ballester et al, 2006).

\
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entry, and analysis, and
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Final set of Economic, Social
and Environment indicators

Figure 3.3. General procedure for selection of indicator for measuring tea farms

sustainability
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As every indicator used in earlier studies is not applicable as such it is used in
all countries even in a region within a country due to geographical and climate
diversity, to select certain number of indicators, some new indicators were also chosen.
The new selected indicators also evaluated based on the defined criteria and basic
factors, and also their validation was checked. With the replication of these steps, final

set of indicators for measuring tea farms sustainability was constructed.
3.2.6 Climate and geographic characteristics of rize, and requisites of tea plant

This section explains the characteristics of the Rize province, and requisites of the tea
plant. Tea is a very climate sensitive plant. It needs moderately hot and humid weather.
Well drained and fertile acid soils are characterized as more suitable land for tea
cultivation. Additionally, high lands with heavy rain and no stagnation of water also
provides suitable and favorable climate for the tea. Table 3.2 shows the monthly and
yearly temperature and rainfall of Rize province. The great fluctuation was observed
in monthly temperature and rainfall. The average yearly temperature of Rize province
is 14.30 °C and average rainfall counted as 2298.80 mm per year. With a look over the
temperature and rainfall requirement, the favorable temperature for the tea plant is
between 10 to 32 °C. Similarly, the average minimum rainfall of 1200 mm is required
for tea cultivation, and average maximum rainfall should not be more than 3000 mm

per year.

Table 3.2. Temperature and rainfall in Rize province

Months Average Average Average Average Average Average

temperature maximum minimum sunshine number of monthly

(°c) temperature temperature duration rainy days total

(°c) (°c) (hours) rainfall
(mm)

January 6.70 10.50 3.70 2.20 14.60 233.30
February 6.60 10.60 3.50 3.10 14.30 186.60
March 8.00 11.80 4.80 3.60 15.60 161.00
April 11.60 15.30 8.30 4,50 14.80 96.50
May 16.00 19.30 12.50 5.60 14.20 95.70
June 20.20 23.40 16.50 6.60 13.80 133.80
July 22.70 25.80 19.50 5.40 13.70 152.40
August 23.00 26.40 19.90 5.20 14.20 195.40
September 20.00 23.80 16.80 5.00 14.50 253.90
October 16.10 20.30 13.00 4.20 14.80 295.30
November 12.00 16.40 9.00 3.00 13.50 257.30
December 8.70 12.70 5.60 2.10 14.20 237.60
Yearly 14.30 18.00 11.10 50.50 172.20 2298.80
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For tea plants, the average humidity per year in cultivation area should not be
lower than 70% (GKTM, 2018). Table 3.3 describes the humidity level of the Rize
province. Over the months, the average relative humidity level in province is not less
than 70%, and average yearly relative humidity level is 75%. The other land requisites
of a tea farm is an organic matter and pH level of soil. In view of this requirements,
tea plants demands soil with acidic pH in average of 4.5-5.5, and 2% organic matter.
If pH of soil is less than 4 and greater than 6, it can cause adverse conditions for tea
growth as suggested by the tea cultivation research center. Ozyazic1 et al (2010)
calculated a range of pH of 2.80-5.97, and 5.06% average organic matter in the soils
of the province. Moreover, they also determined pH level greater than 4.5 in 90% of

the soil samples collected from different places of the province.

Table 3.3. Humidity level in Rize province

Months Average relative humidity
January 72
February 72
March 74
April 74
May 76
June 75
July 77
August 78
September 78
October 79
November 76
December 73
Yearly 75

According to the Table 3.2 and Table 3.3, the favorable climate conditions and
soil characteristics can be observed for the tea cultivation. The Rize province has
temperate weather in summer, and mild and snowy in winter. But, the average monthly
temperature or minimum and maximum level of temperature is fluctuating over the
years. The average yearly temperature 14°C is not less than the required temperature
for the tea. Similarly, the average rainfall 2298.80 per year is in range of the required
rainfall for the tea. Based on the pH (2.80-5.97) and organic matters (5.06%), the soil

of the province is also suitable for the tea cultivation.
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3.2.7 Developing site-specific features of tea farming in rize province

In this part of the study, based on the previous discussion about the geographical and
climate of Rize province, and land and climate requirements for tea cultivation, the

following features for the cultivation of tea in the province was described below.
3.2.8 Climate features

The province is characterized as the rainiest region of Turkey. In autumn, it
experiences the highest rainfall while it is low in springs. Due to rainfall throughout
the year, the dry season cannot be observed in the province. Sometimes, heavy rainfall
causes floods and landslides leading to death (Savsatli and Seyis, 2014). Moreover, it
might lead to a substantial loss of nitrogen from the soil and contaminate the water
streams. As ammonium sulfate fertilizers are replaced by the NPK fertilizers, the later
has major use in the tea cultivation in the province nowadays. This increase in using
NPK fertilizers lead to the high volumes of wastes and soil pollution that lower the
fertility rate, and the pH value of the soil (Ozyazic1 et al, 2010). Such as, agricultural
activities are considered as major contributor to N20 through soil activities of
nitrification and De-nitrification (Wrage et al, 2001; Mosier et al, 1998). Therefore,
the emission of such gases in the air create greenhouse effects, and the potential
influence of N20 to global warming is 300 times of that of CO.. It destructs the ozone
layer (Galloway et al, 2008; Ravishankara et al, 2009; Li et al, 2013; Xu et al, 2014;
Hirono and Nonaka, 2014). The second major problem of using chemical fertilizers in
such arainy region for the crop is water pollution. This pollution is sourced by nitrogen
which reaches the water streams through drainages, leaching and flowing (Savci,
2012). It leads to the eutrophication problem, an oxygen free environment which
lowers the survival rate of theliving, and promotes the propagation of unwanted
species. These unwanted species make the recreation unsuitable due to the bad smell
(Sonmez et al, 2008). It was also observed that heavy use of chemical fertilizers has
no significant effect on crop productivity, and also adversely affects the quality of the
tea. Additionally, it creates the problem of high NOs~ and N levels in water streams,
and acidification of soil and emission of N2O (Hirono et al, 2009; Tokuda and Hayatsu,
2004; Hirono and Nonaka, 2014).
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3.2.9 Land distribution among crops in Rize province

There is 15.2% of the land area of the province is agricultural area. Major land area
(44%) is covered by forests and shrubs, and 28.21% is uncultivated and residential
area. The remaining area comprises of pastures and meadows (Savsatli and Seyis,
2014). The ratio of land used for the cultivation of crops in province is only 1.7%
which is very lower as comparing to the land used for crop cultivation in the country
(70%). Tea cultivation covers 90% agricultural area of the province, and remaining
agricultural land is used for fruits, citruses, vegetables and ornamental plants (MFAL,
2017). The high humidity and low level of sunshine limits the cultivation of field crops
in this highly slopped area. That’s why perennial crop like tea is the major crop of the

province followed by kiwi and hazelnut.
3.2.10 Farming community and their source of income

As limited sources are available for earning income in the province, the farmers
continue to look for additional income sources. Since many years, tea is the major crop
as a source of income for the farmers in the province. Consequently, the tea sector is
the dominant sector which provides the occupation facilities to 10457 permanent and
temporal workers, and 200 thousand families are involved in the cultivation of tea
(GDTE, 2016). As increasing family sizes required additional income to survive, tea
farmers have been facing pressure to search for other sources income. While searching
for the new sources of income, the farming community has started to migrate to other
provinces. Figure 3.4 explains the local situation of people’s migration. It was
observed that the moving out-migration remains always above the moving in-
migration, which describes the fact that the people of Rize started migrating to other

provinces are socially unsustainable.
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No. of Migrated Persons

In and Out-Migration in Rize province
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Figure 3.4 In and out-migration of Rize province

(Source; General Directorate of State Meteorology Affairs, Research and
Information Processing Department observation)

Taking into consideration the discussion about climate and geographical

conditions of the province, requisites of tea, and life style of the farming community,

following site-specific features were laid down for delineating the basic factors for

indicators’ selection for measuring sustainability of tea farms.

1)

2)

3)

4)

5)

The risk of landslide and soil erosion is high due to humid weather and heavy
rainfall.

The extensive use of NPK fertilizers can increase contamination of natural
resources like eutrophication in water streams, and emission of greenhouse
gasses in air.

The land structure (such as mountainous land) of province is more suitable for
perennial crops like tea.

The residents directly and indirectly involve in the tea farming which is their
major source of income.

The out-migration of residents is an evolving problem for searching other types

of work due to limited income source availability in the province.
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3.3 Defining Basic Factors Based on Site-Specific Features

In development of basic factors which is the more important step toward the selection
of the indicators. These basic factors were developed based on the previously defined
site-specific features. Two things were taken into account for developing basic factors
1) basic factors should be aligned with the tea farm, and 2) basic factors should be able
to explain all the aspects regarding tea farming. Therefore, due to different
interpretation of dimensions of the sustainability, basic factors were developed for

each dimension.
3.3.1 Basic factors and indicators for economic dimension

3.3.1.1 Basic factors for economic dimension

As site-specific features explained the heavy use of fertilizersand out-migration, the
economic sustainability of tea farms required good production of tea crop, high
efficiency of farmers, and high inputs. Following basic factors were considered for the

economic indicators to measure the economic sustainability of tea farms.

1. High value added

2. Inputs’ productive use
3. Vision of the farmers
4

High interest of farmer in tea farming

As the tea crops demands fertilizers and labor, it leads toward the situation of
expenditures. Therefore, tea crop should be able to give sufficient return to farmer to
compensate their expenditures. Secondly, the farmers should be efficient in
consumption of inputs used in tea farming. Moreover, the high inputs like land and
labor productivity leads toward the sustainable tea farming economically. As the time
passes, the farmers’ interest in yielding of the tea and income form crop is fluctuating
that some farmers view this fluctuation positively and some perceives negatively. The
positive vision encourages the farmers to continue tea farming. Similarly, the farmers
having interest to continue tea farming show that the tea farming has potential to attract
the farmers. These basic factors made the selection of the indicators easy under

economic dimension of the tea farms sustainability.
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3.3.1.2 Indicators for economic dimension

Table 3.4 describes the indicators for measuring the economic tea farms sustainability.
First column explains the basic factors, and on the inside column, the indicators are
presented. These indicators are gross margin, benefit cost ratio, and value addition per
unit of land under the basic factor “High Value Added”. Gross margin is the difference
between the revenue and the variable cost. The benefit-cost ratio is equal to the ratio
between the total benefits to cost of tea cultivation. Value addition per unit of land
explains the difference between value of output and value of intermediate goods. The
basic factor “Inputs’ Productive Use” covers the land and labor productivity. The
Productivity of land and labor will be measured by the total output, the total land and

the labor used for a relevant crop.

n
TP,
£ TL

=1

Land productivity = Eqg. 3.2

Here TPi is total production of i™" crop and TL is total land under it crop. If
farmers just cultivating tea crop, then in this case the crop is 1 and i equal to 1.

Similarly, Labor Productivity is equal to

n

TP,

Eqg. 3.3
— NHW

Labour productivity =

l

Here in equation, TP is total production of i" crop and NHW is total number
of worker in a day. If farmers just cultivating tea crop, then in this case the crop is 1
and i equal to 1. It is supposed that higher labor productivity explains the good

management of herbs in tea orchards which enabled a person to collect more tea leaves.

The technical and economic efficiencies were estimated by the Data
Envelopment Analysis (DEA). The description of the efficiency estimation was
emphasized below. Suggestion of Charnes et al (1978) and Banker et al (1984) were
followed in constructing the theoretical framework of DEA for the tea growers. It has
been assumed that the tea yield per hectare (kg/hectare) (yi) was the outputs, while
Chemical Fertilizer (kg), and Labor (Days) were the inputs (xi). In DEA model, each
Tea cultivator (i) was allowed to set its own set of weights for both inputs and output.

The data for all tea growers were characterized by the KxN and M x N into input (X)
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and output matrix (), respectively. TE was calculated for i-the tea farmer via linear

programming (LP):

Minimizeo . 6

Subject to -Vi+ YA>0 Eq. 34
Oxi — XA >0
L>0,

Where 0 was the TE score and the vector A is an Nx1 vector of weights which
defined the linear combination of the peers of the i" tea grower. The economic

efficiency for it" tea cultivator can be generated by solving the following LP problem:
Minimize, .. w/ x”

Subject to -yit YA>0
Eq. 3.5

X, —X1>0

120

Where wi is a input prices vector for the it" tea grower; superscript T is the
transpose function; xi* is the cost-minimizing vector of input quantities for the it" tea
grower calculated by the LP, given the input prices wi and output level yi and A is a
Nx1 vector of constant. Equation Eq. 3.4 and Eq. 3.5 represent the cost minimization
under constant returns-to-scale (CRS) technology. CRS means that output increases in
proportion to changes in all inputs. The economic efficiency (EEicrs) of the it" tea

grower was calculated as:
EEi,CRs :WiTXi*/WiTXi Eq. 3.6
That is, EEicrs is the ratio of the minimum cost to the observed cost, given

input prices and CRS technology (Coelli et al, 2005).

Second last basic factor “Vision of the Farmers” contains one indicator namely
income fluctuation which were assessed by two sub-indicators. First sub-indicator is
the vision of the farmer about yielding of tea crops, that it is either stable, constant or

fluctuating over the years. Second sub-indicator is the perception of the farmer that tea
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farming is a sufficient source of income. The last basic factor of economic dimension
has one indicator which gauged by 6 sub indicators. Different sub-indicators were
various statements which were answered by the farmers according to their farm

activities and their perception.
3.3.2 Basic factors and indicators for social dimensions

3.3.2.1 Basic factors for social dimension

The four basic factors for the social dimension were developed, those were explained

below.

1. Good human capital
2. High social inclusion
3. Stable social capital
4. Good family security

The first basic factor “good human capital” describes that the farmers are able
to understand new technologies, able to work actively, and able to employ more
people. High social inclusion emphasized the ability of the farmer to access the basic
social facilities like health-care, water, school etc. The “stable social capital” means
that the farmer continuously and easily can make contact with the extension staff, good
relationships with other farmers, and the farm labor. The last basic factor, “Good social
security”, focuses on ability of farmers to fulfill living expenditures, and enjoy other

social services like insurance etc.

3.3.2.2 Indicators for social dimension

The first basic factor “human capital” contains 4 indicators in Table 3.5. First one is
equity that explains the ability of the farmers to generate more employment
opportunities. In more detail, tea farming is able to hire off-farm labor, and also allow
the housewives to work on farms. Education and age also among the most important
social variables that are considered as very important indicators for assessing social
sustainability. Fourth indicator, the old age index shows that the numbers of the active
members of a family at a farm are mostly young. Second basic factor, the “High social
inclusion” consists of and calculated by 6 sub-indicators. These sub-indicators were
mostly answered by the farmers who they either have or do not have easy access of

concerned facilities and services like child education, clean drinking water, primary
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health services, migration of some family members, and having other sources of
income. Third basic factor “stable social capital” was assessed by the social
involvement of the farmers which were measured by 4 further sub-indicators. These
sub-indicators explain the farmer’s situation of having good relationships with the
temporary workers hired at the farm, cohesion status between the factory staff/other
involved persons/ leader farmers, and highly socialized persons with farmers. Last
basic factors “good family security” consists of one indicator and 6 sub-indicators.
These sub-indicators explained the ability of farmer to fulfill the daily life expenditures
of his family. Further, if the farmer has a house in good condition, and also have social
security plans like a retirement plan, health insurance of the family members, and a
perception of the health status of his family members. Further, if the farmer has a house
in good condition, and also have social security plans like a retirement plan, health
insurance of the family members, and a good perception of the health status of his

family members.
3.3.3 Basic factors and indicators for the environment dimension

3.3.3.1 Basic factors for environment dimension

Total 5 basic factors were defined below for the last third dimension of tea
sustainability named as environment. The farming activities regarding tea cultivation
are more crucial for environmental sustainability. The extensive use of chemical
fertilizer such as NPK, ignorance of precautionary measures during performing tea
management activities. The following basic factors were developed to select indicators

for measuring the environmental sustainability of tea farming.

Low dependency on chemical fertilizers
Producing more with less
Efficient practices for soil conversation and health

Adverse effects of fertilizers on health

o M w D

Proper land management

Tea is a directly drinkable product which needs low usage of chemical
fertilizers due to its adverse effects on human health. Therefore, the first basic factors
explain that the chemical fertilizers should be used by less quantity. Second basic
factor “produce more with less” describes producing at a maximum level with the

minimal use of farm inputs, and minimal impact on environment. As the province is a
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mountainous area, the farmers need to perform farming practices in order to conserve
the health of the soil. In fourth basic factor, tea farmers are required to take the
precautionary measures during performing the farm activities, for example,during the
application of a chemical fertilizer. Proper land management enlightens the practice

which reduces the risk of land slide and soil erosion.

3.3.3.2 Indicators for environment dimension

The indicators for the environment sustainability dimension was presented in Table
3.6. The first basic factor of environmental dimension “low dependency on chemical
fertilizer” was assessed by the actual quantity of the chemical fertilizer applied per unit
of land (Decare = 0.1 hectare). Second basic factor “Produce more with less” was
estimated by the eco-efficiency which was also estimated by the Data Envelopment
Analysis (DEA). Third basic factor “Efficient Practices for soil conservation and
practices” has one indicator with three sub-indicators. These sub-indicators
extensively focused on the application of barnyard manure, organic manure,
performance of soil test and methods of fertilizers application. There should not be
any adverse effect of chemical fertilizer on health of farmers. Proper land management
are explained by the one indicator and 3 sub-indicators. These 3 sub-indicators are
regarding the existence of soil erosion, and farmer’s practices to lower this risk like

they performing terracinand also planting trees at land slide and erosion prone land.
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Table 3.4. Economic indicators

Basic factors

Indicators

Sub indicators

Definition

High value added

Input’s productive use

Vision of the farmers

Higher interest of farmer in
tea farming

Gross margin (gm)

Benefit cost ratio

Value addition per unit of land

Labor productivity per day

Land productivity
Technical and economic
efficiency

Income fluctuation

Farmer’s interest

Stability of crop yield

Tea farming is sufficient as the source
of income

Practice of crop cultivation and rearing
animals

Farmer’s thinking to be a successful
farmer

Desire to grow your business by
buying new land

Desire to grow business by planting
new tea orchards

Inter-generation continuity of farming

Purpose of selling tea land or farmland
for construction purpose

Revenue minus variable cost

Benefit to cost ratio

Value of output minus value of intermediate
inputs used

Quantity harvested per unit of labor per day

Quantity per unit of land

Ratio of total productivity to maximum
attainable productivity

Fluctuation of yield over the years

Tea provides enough income to farmers to
survive

To measure how many farmers want to busy
in farming

Measuring farmers want to extend tea
farming in any way or they have fed up with
it.

Farmers' wish to divide land equally among
their children or not.

Determining farmers' mindset in future to
give up farming
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Table 3.5. Social indicators

Basic factors Indicators Sub indicators Definition
Equity Measuring the ability to generate the
Good human employment at farm
. Education level Schooling years attended by farmer
capital \
Farmer’s age Years
Old age index Age ratio of family worker at farm
Access to education facility for children Encompassing a sufficient level of access of
Access to clean drinking water farmers to basic facilities such as health,
High social - . Access to primary health services education, clean drinking water, income, and
: . Social inclusion . s . )
inclusion Membership of organization services etc. (cousins, 1999)
Migration of family member
Having another source of income
Good relationships with temporal workers Referring to the diverse networks and relations
Good cohesion status with tea factory staff of trust bet_vveen people involvgd in agri_culture.
Stable social . Good cohesion status with leader farmer of village Som_a_l cap_lta! strengthens social cohes!on _and
capital Social involvement g, iatization level of farmers Stabl|l!2y within groups of people, organizations
or society at large. Hence, it eventually creates a
broad social support base for agriculture (meul et
al, 2008)
Ability to purchase essential food items Referring to the good social status of the family
_ Ability to fulfill educational needs of children regarding the house conditions, social security,
Good family o .., security Living at good house condition etc.
security Social security status of family members

Health insurance status of family members
Health status of family members
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Table 3.6. Environmental indicators

Basic factors

Indicators

Sub indicators

Definition

Fertilizer application

Produce from less

Soil conservation

Adverse effect of
chemical inputs

Proper land
management

Quantity of
chemical fertilizer

Eco. Efficiency

Soil health
management
practices

Land management
practices

Application of barnyard manure

Application of organic manure
Testing the soil

Method of fertilizer application

Health problems related to chemical fertilizer
application

Erosion risk
Stable terracing

Tree planting at landslide and erosion prone
land

Quantity of chemical fertilizer per unit of land

This means that maximum value with minimum use of
resources and/or with minimum environmental impact
(jollands et al, 2004)

Application of barnyard manure and organic manure is
better than chemical fertilizers. The application of these
manures indicates the farmers' interest in the
environmental sustainability in the area

Farmers response as yes or no

Three ways are for fertilizer application having different
impacts on soil health and crop quality

Farmers' exposure to health problems while applying
fertilizer shows weak control measurements

Referring to improve the management of land and tea
farming by building contacts with an extension agent and
farmers attention toward the encounter measurement of
erosion and landslide risk.
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3.3.3.3 Eco. efficiency

The true values of the on Eco. Efficiency was also estimated by the DEA program. It
is a very important environmental concept to consider in this study which entails how
efficient an economic activity is with regard to natural good and service (Zhang et al,
2008). Similarly, Jollands et al (2004) describes the Eco. Efficiency as a situation of
producing maximum with minimum use of resources as well as with minimum
environmental impact. The extensive use of the chemical fertilizers in tea production
also have a great threat to the environment through associated greenhouse gas emission
risk. Therefore, Figure 3.5 describes that there are two inputs that has been used
similarly in previous technical efficiency model, and it results in two outputs as well.
The one output which is highly desirable (tea) and second one is highly undesirable

(greenhouse gasses emission due to chemical fertilizers such as CO2, N2 O).

Output
Inputs
Tea quantity (desired

: - output)
Chemical fertilizer Management and
other tea farming

activities
Labor force Greenhouse gas emission

(undesired output)

Figure 3.5. Input and output for estimating eco. efficiency

The chemical fertilizer was in kg and labor force was in days. The desired
output was taken into the model as kg and greenhouse gasses was the sum of all
possible gasses emit-able from the chemical fertilizers in kg. Before entering the data
into the DEA model, it was necessary to get data into the desired form. Here the desired
form was to arrange the data which ensure the characteristic that lower values for
inputs and higher values for outputs were preferred. The positive values of the inputs
had “lower value is better” characteristics. the desired output (harvested tea quantity)
had no problem because this also had “higher value is better” characteristic. The
undesired output (greenhouse gasses emission) had no this “higher value is better”
characteristic. Due to this, undesired output was rescaled by taking the inverse of its

actual value, in this way the higher value of undesired output was more desirable which
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in fact lower the number /quantity of greenhouse gasses. The output oriented was
considered more suitable in the estimation of eco. efficiency. This methodology also
in line with the study conducted by the Damanik (2017).

3.4 Specifying Indicator’s Selection Criteria

The indicator should be coherent that one may achieve convenient measurement of tea
farms sustainability. Nambiar et al (2001) specified that initially selected indicators
should be featured as analytically sound, measurable, economically feasible/viable,
socially structured, sensitive to changes in management and climate and easily
understandable by the researchers. Pannell and Glenn (2000) also proposed almost the
same indicators’ selection criteria. Additionally, they proposed that there should exist
a method of measurement for the indicators with the low error factor. Similarly, Reed
et al (2006) explained that the indicators should be able to measure the sustainable
development goals accurately and objectively. Moreover, that the indicator should be
convenient for the local user to apply them. Meul et al (2008) explain the criteria; an
indicator should be selected based on its characteristics like sensitivity to changes,
compensability, solidness and causality. Pinter et al (2008) described that there are no
specific criteria for the selection of indicators but they used some common ones across
the various sets. They focused greatly on the following criteria during indicators
selection. The indicators should be scientifically valid, correctly measurable, data is
available for measuring the parameters of an indicator, and no extra cost should be for
data access. The indicators’ selection criteria for the current study was also developed
similarly like explained before. Due to the existence of some commonality among the
different researcher’s defined selection criteria, the following criteria were enlisted for

the selection of indicators.

1) Scientifically valid
2) Data availability
3) Measurability

4) Easily interpretable
5) understandable

6) Sensitive to changes in management and climate

The indicators for measuring the tea farms sustainability were selected based

on these above mentioned criteria. According to these criteria, all chosen indicator for
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the current study are able to clarify the phenomenon accurately (Scientific valid), data
is available for measuring, calculating or estimating the true values of an indicator
(Data Availability), the method of measuring, calculating or estimating is available
(Measurability), the interpretation of indicator is easy (Easily Interpretable), indicator
is easily understandable by the non-specialists and easily adaptable by the new
researcher (understandable or user-friendly). At last, indicators are able to reflect the

changes in the management in tea farming and climate conditions of the province.

The selected indicators were cross-checked either they fulfill the criteria of
indicators selection or not. Generally, it was confirmed that each and every indicator
of all dimensions fulfill the selection criteria. The data availability, measurability,
understandability and also they were sensitive to changes in management and climate.
For example, gross margin needs price a quantity data of inputs and output of tea, and
it is also easily understandable what gross margin is. Moreover, it is sensitive to
changes in management and climate. In social dimensions, farmers age, equity, his
cohesion level with other stakeholders, and his ability to fulfill his family daily
expenditures, and easy approach to basic life facilities also coincide the selection
criteria. In environment dimension, the quantity of chemical fertilizer is tended to be
changed, soil conservation practices can be adopted carefully, erosion risk can be
reduced with the passage of time by growing awareness level among tea farmers. As
all the indicators were confirmed and adaptable in this study, they might be reused by

other researchers in future studies.
35 Validation of the Selected Indicators

When indicators were according the developed basic factors, and also passed the
selection criteria, then their validity was confirmed. Bockstaller and Girardin (2003)
proposed that an indicator is validated if it is objective oriented and generates the
expected effects. Therefore, they proposed three types of validation procedures. The
first is “design Validation” which regards to design of indicators. Design validation
explains that indicator is scientifically sound. Second validation type is “Output
Validation” which describes that an indicator supplies the information for which it is
designed. Third validation type is “End-user Validation” it stats that an indicator is
useful for the potential user to make decisions. Based on these three validations, “3S
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Methodology” was developed by Cloquell-Ballester et al (2006). This “3S
Methodology” known as self, scientific, and social validation.

3.5.1 Self-validation

The self-validation ensures the performance of the newly defined indicator with a low
chance of operational errors and theoretical discrepancies. Additionally, it also ensures
that an indicator is correctly documented for later interpretation, and also ensure the
repeatedly and easily use by potential users. Therefore, this validation of indicators
was conducted by the researcher team. They examined the accuracy, and satisfactory
conditions of selected indicators. The team evaluated the indicators based on the
developed basic factors to ensure that indicators are site-specific, and also assessed

that indicator fulfill the selection criteria.
3.5.2 Social validation

The second type of validation such as Social validation explains the participation of
different stakeholders in order to confirm that the base and application of an indicator
is socially sound. The public participation is observed very limitedly in the social and
environmental studies. However, the people who are potentially affected by an action
or activity in a region should have a chance to give their opinion (Cloquell-Ballester
et al, 2006). In this way, the useful information can be obtained from the different
stakeholders such as farmers, tea firms personals, and farmer organizations. This
validation is confirmed with the pilot study through the comprehensive meeting with
leader farmers, heads and staff of the tea firms, and with the interaction of the tea

farmers.
3.5.3 Scientific validation

Similarly, the Scientific validation describes the accuracy, rationality, and objectivity
of an indicator by consolidating the experts’ opinion. This validation accomplished by
the short presentation about the indicators and experts’ opinion and recommendations
were incorporated. After the full consensus of the experts the indicators were selected
as scientifically validated. In such a way the validation of indicators was completed,

and the final set of indicators were developed for measuring tea farms sustainability.
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3.6 Data Requirements of Indicators

As developed indicators are different in nature, they need various types of data before
calculating and estimating final values. Some requires quantitative data and some
requests qualitative data. Therefore, during developing the well-shaped questionnaire,
these aspects of data requirements were also considered. Consequently, the following

types of data were explained below.
3.6.1 Quantitative data

This type of data denotes the measures of counts, values, which are depicted as
numbers. It defines the situation that has happened in the form of numerical.
Subsequently, quantitative data regarding the quantity of inputs like chemical
fertilizers, labor employed, as well as the actual prices farmer paid for were collected.
Moreover, products produced at farm especially collected a quantity of tea leaves and

its received price per Kg were also asked.
3.6.2 Qualitative data

This form of data just describes the situation, response of the respondents, and some
time known as categorical variables. Many developed indicators need the farmer’s
actions to conduct the farm activities were asked in categorical variables. Additionally,
the vision of the farmer was also inquired in the form of categorical variables.
Consequently, two types of categorical variables were adopted; for one the farmers
questioned to response in form of “Yes/No” response, and for the second they were

enquired to mark their response on five Likert scale.
3.7 Scoring Methods of Indicators

Farmer’s organizational affiliation, self-identification, use and non-use of the
particular farm practices or inputs usually chemical fertilizers etc. classifies him as
sustainable or unsustainable. The oversimplified practice of assigning the score to the
practices of a farmer by comparing to those used by all other farmers under several
dimensions of the sustainability (Taylor et al, 1993). Therefore, the scoring of some
response indicators was also based on the inherent sustainability effect of a practice at
the farm. First of all, the quantitative and qualitative data collected with questionnaire

through face to face interviews were unable to use directly in measuring the
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sustainability of tea farms in July 2017. Therefore, to measure composite tea farms
sustainability index, there is a need of giving the score to indicators for defining
benchmark values. The objective of defining benchmark activity was to make the
indicators dimension less. This calibration allows the mutual comparison of three
different dimensions of tea farms sustainability. The following different methods of

scoring the indicators were emphasized below.
3.7.1 Scientific knowledge

This type of scorning methods is related to the scientifically proposed information
about the inputs used for a crop. More clearly, some recommendations exist for each
crop in each country by the scientists to cultivate the crop for optimal results.
Similarly, the recommended quantity of input like chemical fertilizer for tea crop is 80
Kg per decare (10 decare is equal to 1 Hectare). Consequently, this recommended
quantity for tea cultivation was decided to use as a benchmark to make the indicator
dimension less in case of no one applying less than 80 Kg per decare. It means that if
any farmer applied the chemical fertilizer lower than 80 Kg the minimum benchmark

value was actual applied minimum quantity.
3.7.2  Production possibility curve

This scoring method describes the situation of econometric estimation of some
indicators. There are some indicators like efficiencies demands such type of
estimations. Therefore, the production possibility curve was used as a scoring method
for technical, economic, and eco. efficiencies. This curve explains the ability of the
farmer to obtain maximum productivity by using the same level of inputs (Van Passel
et al, 2006). For example, the technical efficiency is “the ratio between the actual
productivity achieved by a farmer to his maximum achievable productivity” (Meul et
al, 2008).

3.7.3 Questionnaire results

This method was used when data about the subjective assessment for some indicators
were required (Meul et al, 2008). For example, socialization and cohesion level of
farmers with other farmers or with tea firm staff were answered on five Likert Scale

(1 for Very bad, 2 for bad, 3 for normal, 4 for good and 5 for very Good). Moreover,
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some indicators were calculated by using the collected information via questionnaire
about the price and quantity of input and outputs. For example, gross margin, benefit
cost ratio, old age index etc. were some types of indicators that were calculated by

using questionnaire information.
3.7.4 Expert judgment

When there was not any other suitable method found, this scoring method was
considered for application. This time some indicators assess in response form of the
farmers like YES and No. The scoring of these response variables was completed
based on the expert judgment. For example, if a “Yes” response was supposed for the
higher tea farm sustainability then it was scored as “1” otherwise “0”. Similarly, if a
“No” Response was considered as higher for the tea farm sustainability then it was
scored as “1” otherwise “0”. Among the response indicators, if a farmer responds to
the statement “Farmer’s thinking to be a successful farmer” yes, then it was assigned
“1” otherwise “0”. Similarly, if any family member migrated to another city then “yes”
response was scored “0” and if no one migrated from locality then it was scored “1”.
Subsequently, all response indicators were assigned high value such as “1 or greater”

if it has a positive effect on tea farm sustainability.

Afterward, based on the measurements of indicators, there were two sub-
sections explained to measure the tea farms sustainability. The first section explains
the indicators that obliged farm level estimations and information. Table 3.7 describes

those indicators and their unit’s definitions.

The data requirements and units or range of indicators for the estimation or
calculating the true value of indicators were emphasized. The gross margin (Lira per
Hectare), benefit cost ratio, value addition per unit of land, labor/land productivities,
and old age index were calculated by using the questionnaire results. The education
(schooling years), equity (No. of person), and farmer’s age (years), were as the actual
responses given by the farmers. The quantity of chemical fertilizer applied per Hectare
was asked. The technical, economic and eco. efficiencies were estimated with input
output quantities used at the farm. The final value of these efficiencies was in range of
0 and 1. Where “0” (benchmark value) means low efficiency and 1 means higher

efficiency.
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Table 3.7. Indicators oblige farm level measurements and estimations

Type of data required for calculating

Indicators Units/range

indicators
Economic indicators
Gross margin (gm) Price and quantity of inputs and outputs Lira/hectare
Benefit cost ratio (bcr) Price and quantity of inputs and outputs Raito
I\;ﬁldue addition per unit of Price and quantity of inputs and outputs Lira/hectare

Quantity of tea harvested by one person in a

Labor productivity per day day Kg/p/d

TeCth‘?l eff|_C|_ency Measured by data envelopment analysis Otol

Economic efficiency

Sacial indicators

Equity The number of total persons hired at farm No.

Education level Schooling years completed Years

Farmer’s age Years after birth Years
. Raito between no. Of persons above sixty .

R1d age-iggex working at farm to total family member Ratio

Environmental indicators

g?ﬁﬂgg per J)r: it of IC ahnedmlcal Actual amount of fertilizer applied Kg/hectare

Eco. Efficiency Measured by data envelopment analysis Otol

The second sub-section described the indicators that require the information of
farmer’s response. Table 3.8 shows the scores given to the response of farmers based
on their contribution to tea farms sustainability. If a farmer answered that crop yield
has been increasing, it is scored as 2; remaining constant then scored as 1, and if it is
decreasing, scored as 0. If farmers were cultivating only crops, then the score was
equal to 1; and if the farmers are also rearing animals then the score was given 2. The
method used for applying chemical fertilizer were of three types. These three methods
were possessed its own potential effects on the crop productivity. Therefore, this
indicator was scored based on significant impact on soil fertility as well as on adverse
effects on the crop. For example, if the spreading method has a low impact on soil
fertility, it can also damage the leaves of the tea plants. If fertilizer grains remained on
the surface of the leaves, then this method was assigned as 1. If the fertilizer applied
in root zone, then it was scored as 2. Similarly, if a farmer is applying by mixing the
fertilizer with soil, which has significant higher impact on soil fertility, with no chance

of adverse effects on tea leaves, then it was scored as 3.

The indicators those were responded by the farmers in the form of Yes/No

response were scored based on the theme behind the indicator for its possible impact
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on tea farms sustainability. Most of these indicators are sub-indicators of relevant

dimensions of sustainability.

Table 3.8. Indicators responded by farmer

Indicators

Response

Economic indicators

Stability of crop yield

Tea farming is enough source of income

Practice of crop cultivation and rearing animals

Desire to grow your business by buying new land
Farmer’s thinking to be a successful farmer

Desire to grow your business by planting new tea
orchards

Inter generation continuity of farming by dividing land
among children

Purpose of selling tea land or farm land for construction
purpose

Increasing(2),
constant(1),
decreasing(0)
Yes (1), no (0)

Both (2)or only one (1)

Yes (1), no (0)
Yes (1), no (0)
Yes (1), no (0)
Yes (0), no (1)

Yes (0), no (1)

Social indicators

Access to education facility for children
Access to clean drinking water

Access to primary health services
Membership of organization

Migration of family member

Having other source of income

Yes (1), no (0)
Yes (1), no (0)
Yes (1), no (0)
Yes (1), no (0)
Yes (0), no (1)
Yes (1), no (0)

Environmental indicators

Application of barnyard manure
Application of organic manure
Testing the soil

Method of fertilizer application

Health problem due to chemical fertilizer application
Erosion risk
Stable terracing

Yes (1), no (0)
Yes (1), no (0)
Yes (1), no (0)

Spreading (1), in root
scattering (2), or soil

mixing (3)

Yes (0), no (1)
Yes (0), no (1)
Yes (1), no (0)

Furthermore, Table 3.9 also explains some social indicators and only one
environmental indicator was answered by five Likert Scale. Farmers marked the one
point among five Likert Scale according how good or bad situation they considered.
Such both sub-section described were intended to measure the tea farms sustainability
in three dimensions economic, social, and environmental. However, data requirements

were different for each level as shown in tables 3.7 and 3.8. The real data and
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observation were used to calculate the first one, and farmers’ responses and viewpoints

were used to determine the second one.

Table 3.9. Indicators responded by farmers in Likert scale

Indicators Response

Social indicators

Communication level with temporary workers 1 2 3 4 5
Cohesion status with tea factory staff 1 2 3 4 5
Cohesion status with leader farmer of village 1 2 3 4 5
Socialization level of farmers 1 2 3 4 5
Ability to purchase essential food items 1 2 3 4 5
Ability to fulfill education needs of children 1 2 3 4 5
House condition 1 2 3 4 5
Social security status of family members 1 2 3 4 5
Health insurance status of family members 1 2 3 4 5
Health status of family members 1 2 3 4 5
Environmental indicators

Tree planting at landslide and erosion land 1 2 3 4 5

1 =Very Bad, 2 = Bad, 3 = Normal, 4 = Good, 5 = Very Good

3.8 Measuring Composite Tea Farms Sustainability Index (CTFSI)

Finally, the indicators selected were used to measure the composite tea farms
sustainability index (CTFSI). Figure 3.6 shows the procedure for measuring CTFSI.
The indicators selection framework was explained in details before. Now, this section
is going to explain how the indicators were made dimensionless, and how they
combined in the composite index. The composite index has been widely recognized
for analyzing and communicating the multidimensional issues like the agricultural
sustainability scenario (Sands and Podmore, 2000; Andreoli and Tellarini, 2000). In
order to develop the process of measuring the indices of sustainability, the reasonable
and comprehensible sequence has been developed. The basic idea was picked from the
studies conducted by OECD-JCR (2008) and Nardo et al (2005a, b). After reviewing
these studies, the methodology for measuring the composite tea farming sustainability

index was developed which is presented below.
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Figure 3.6. Measurement procedure of sustainability index

3.8.1 Assessing the dimension less indicators

3.8.1.1 Normalization of data

At this stage, the selected indicators were conveying a different kind of information.
Some Indicators was having a different unit of scale. Therefore, before aggregating
the indicators, there is a need to bring all the indicators to same standard. This is
possible only when all indicators will be dimensionless. This process of bringing
indicators into dimensionless variables called normalization. A number of research
methods are available to encounter this problem like the standard deviation from the
mean, distance from the group leader, distance from the mean and the minimum-
maximum normalization method (Min-Max method). The commonly adopted method
by the researcher is the minimum- maximum normalization method. The general
formula of minimum- maximum normalization method made available below when

maximum score of indicators was classified as being more sustainability.
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( X—-minimum Value

) Here; X= Actual Value of indicator Eq. 3.7

Maximum Value—Minimum Value

Similarly, the following equation was used for those indicator whose minimum

score was classified as being more sustainability,

( X—maximum Value ) Here; X= Actual Value of

Minimum Value—Maximum Value

indicator Eqg. 3.8

This method is adopted after reviewing the study of Freudenberg (2003). The
only difference is we did not multiply the final value with 100. So, normalization

method yields the value of indices in range of 0-1.
3.8.2 Estimation of weights for individual indicators through factor analysis

Gomez- Limon and Fernandez (2010) explained two types of techniques for assessing
the individual indicator’s weights named as positive and normative technique.
According to him there are three methods in positive technique for weight estimation
including principal component analysis or factor Analysis, data envelopment analysis,
and regression analysis. According to theses method, the researcher can calculate the
weights via statistical procedure without including the value judgments of their relative
importance. On the other hand, the normative techniques allow the opinion of external
decision makers and experts. In these techniques the methods are estimating the
weights as the function of experts’ opinions. This technique is considered similar to
introducing the social preference respective to the individual dimension of
sustainability. This normative technique includes direct assignment of points, the
SMART method, swing weighting, analytical hierarchical process and trade off
weighting etc. On the basis positive and normative techniques having self-regarding
benefits, the one of the positive technique was selected to be applied in this study.

From the positive techniques, the FA was supposed better.
3.8.3 Description of factor analysis

This technique is one of the multivariate techniques which is used for reducing the
number of independent variables by considering the interrelations. Specifically, the
FA groups-sub-indicators those having interdependency. The basic idea of FA is to
derive the least possible number of component those explain the highest variation in
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the set of an indicator/or the sets of indicators. The general framework of FA was

explained below.

The purpose of FA/PCA is mainly to investigate the origin of the
interdependencies between variables. The main assumptions of factor analysis are that
the data matrix is not divided into sub-matrices of criterion and prediction variables
before analysis, and that the relationship between variables is linear. Briefly, factor
analysis also referred to data reduction technique for determining the number of factors
involving, defining, and interpreting each factor. Centroid element was considered to
test the applicability of factor analysis in this study. Centroid element is one of the
most important factors that are effective in determining the variables, and indicates the
ability to represent variables. How much this value is close to 1 means the selection of
variables are good. To analyze the relevancy of explanatory variables subject to factor
analysis was tested using the Kaiser-Meyer-Olkin (KMO) test. KMO is sampling
adequacy criterion, which is being used to compare the magnitude of the observed
correlation coefficient and magnitude of the partial correlation coefficient. As the
value of KMO decreases the feasibility of FA also decreases. According to this, the
value of KMO is evaluated as very good, 0.80 is good, 0.70 is moderate, 0.60 is low,
0.50 is very bad and less than 0.50 is not acceptable. The main criteria taken into
account when determining the number of factors are eigenvalue, scree test and
cumulative variance criteria. In practice, the factors above eigenvalue value 1 are
selected. The factor analysis data matrix at the start point is given below. Columns

include variables subject to factor analysis, and rows contain observational values

Table 3.10. General framework of factor analysis

Variables
Case X1 X2 X3 . . Xp
1 Xu X1 X3 . . X1p
2 Xo1 X2z Xo3 . . Xop
3 Xa1 X2 X33 . . Xap
n Xn1 Xn2 Xn3 . . an
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The mathematical model of factor analysis was explained in following form (Ness,
2002).

Xi1=bi1 f1 + b2 fo+... +bi fk + U1

Xo=ho1 f1 + b fo+...+bax fk + U2
Eq. 3.9

Xp = bp1 f1 + bp2 f2+....+bpk fk + Up

Here; f«is General Factors (importance or factor weight in measurement of p*"
variable of K factor). bpk are factor loading related to the factors (Correlation between

the p™" variable and K™ factor). up is Unique factor (unexplained variation by Factor)

For this the dimension less variables are required. So in step 3 estimated
dimensionless and normalized indicators were used in this step to calculate the weights
for each indicator. Therefore, the composite index no longer depends upon the
dimensionality of the data set somewhat is grounded on the statistical dimension of

the data. For weight estimation following steps is taken into account.

3.8.3.1 Checking correlation among indicators

At the first step, the correlation between the indicators was estimated. If this
correlation between the indicators is not strong, then it means that indicators are

unlikely sharing common factors.

3.8.3.2 Finding out the number of latent Factors

The second step is to identify the number of least factors. Here each factor is depending
on the set of loading coefficient (Loadings). The PCA is usually used to extract the
factors (Manly, 2014). For FA, a subset of PC is taken into account, the once that
represent the principal volume of variance. The factor having eigenvalue greater than
one or individual contribution to overall variance more than ten percent was used to

choose the number of factors.

3.8.3.3 Rotation of factors

This step includes the rotation of factors to minimize the number of individual

indicators that have a high loading on the same factor.
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3.8.4 Estimation of weights and intermediate indicators

The last step is to calculate the weights from the loading matrix. After rotation, the
square of loading explains the unit variance of the indicators emphasized by the
factors. The Nicoletti et al (2000) used the highest loading value of a factor in order to
gather the several indicators to estimate the intermediate indicators. Therefore, for
each dimension (economic, social, environment) having various individual indicators,
the intermediate composite indicators corresponding to each principal component (11i)

was developed by using the following formula given in

Eq. 3.10.

L=n
Ij, = Z Wy jlpg Eq. 3.10
L=1

Where 11, is the intermediate indicators regarding to each dimension of
sustainability, i is sustainability dimension as economic, social and environment for
component j, and farm k. wij demonstrates weight of indicator L in j component, and
Ik signifies the normalized indicators L for farm k. Weights for each indicator (ww;)

was estimated by using

Eq. 3.11.

B (factor loadinng)2
B eignvalue; Eq. 3.11

WLj

3.8.5 Estimation of composite intermediate index for each dimension

Finally, the composite index for each dimension of sustainability (economic, social
and environment) was estimated by using the following formula. This was estimated
by aggregating the intermediate indicators (1lij) through general equation given below.
The aggregation of intermediate indices to get each dimension, the following formula
was applied. The composite index for i dimension (economic, social, and

environment) of farm k (CI;) was estimated by using Eq. 3.12.
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n

CIIlk = zajlluk Eq 3.12
j=1

Where the weights a;was applied to intermediate indicator, which is estimated by Eq.

3.13.

eignvalue; Eg. 3.13

a; =
j n
ijl eignvalue;

3.8.6 Estimation of composite tea farms sustainability index (CTFSI)

Finally, the estimation of composite tea farm sustainability index (CTFSI) was

measured by applying the simple average formula as presented in Eq. 3.14.

CTFSI, = Y3, Clly/3 Fq. 3.14

Here CTFSIk is Composite Tea Farm’s Sustainability Index for K farm, Cllix is

Composite intermediate index value for each sustainability dimension at farm k.
3.9  Comparing Sustainability Level of Owned and Shareholders

Indicators selection and their usage in measuring CTFSI enabled the comparison of
the two prevailed farming systems in the study area. These two farming systems were
owned in farming and shareholder farming. Some tea farmers were growing tea on
their own, and have their own land. It implies that they hold the possession, and rights
for using their land for farming. On the other side, the second system was shareholding.
Inthis system, the tea farmers only hold the right for using a land without its
possession. In this situation, the real owner remains unable to perform tea farming due
to various social factors like the old age, migration to other district or province, and
having other occupation. Consequently, the real owner finds a willing person, and they
verbally decide how the land can be used for tea farming. In this way, they decide to
share the income or returns from the tea crop by fifty percent. This type of farmers was
named as shareholders. Therefore, the owners and shareholders ware compared based
on the measured CTFSI. For this t-test were applied for these two independent groups
of farmers. The clear picture of the farmer’s CTFSI scores was presented as radar

graphical form.
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3.10 Factors Affecting the Tea Farms Sustainability

The next step was to determine the factors influencing the sustainable tea farming. The
measured CTFSI had a range of 0 and 1, the double censored Tobit model was
considered with this upper and lower boundary of the index. The choice of Tobit model
is justified by below and above bounded characteristics of sustainability indices,
because the application of ordinary least square and regression is not problem free for
this type of data (Simar and Wilson, 2007). Both structural and decision variables were
included as the independent variable. These all considered independent variables were
presented in Table 3.11.

In Tobit model, among the incorporated independent variables, the operational
land in a hectare, parcel age in years, and slop of land in percentage were considered
as structural variables. Additionally, personal characteristics such as age, and
education were also included in the model. Moreover, number of family members
working at farm, cost of chemical fertilizer in TL, farmer’s decision of hiring the labor,
participating the training and symposium etc., accepting and using the opinion of other
farmers regarding tea cultivation, and working in status of owner and shareholder were

counted as decisional variables in the model.

Table 3.11. The description of variables used in Tobit model

Dependent variable
Composite Tea Farms Sustainability Index (CTFSI)
Independent variables

Age of farmer Years
Education 1 = primary school
2 = secondary school
3 = high school
4 = university graduate
Family labor No. Of family member working at
farm
Operational land Hectares
Age of parcels Years
Slope %
Cost of chemical fertilizer TI
Tea sale value TI
Labor hiring 1 if labor hired; otherwise 0

Participation in agri. Training, symposium 1 if participated; otherwise O
etc.

Use of other opinion in tea farming 1 if using; otherwise 0

Land ownership status (owned/shareholder) 1 for owned; otherwise 0
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3.11 Comparing the Socio Economic Characteristics of Tea Farmers

Socio economic characteristics of farmers have been securing a robust position in
almost every social study for many years. There were two types of the farmers (owned
and shareholders) were compared based on their socio-economic characteristics.
Likewise, the farmers were also categorized into two groups based on their CTFSI
with the aaplication of K-mean cluster analysis, and they were named as lower
sustainability tea farm (LSTF) group and higher sustainability tea farm (HSTF)
groups. The primary purpose of cluster analysis was only to make interpretation easy.
This analysis clustered the tea farmers based on the similarities of CTFSI scores.
Additionally, the socio-economic characteristics of these two groups were also
analyzed. Among socio-economic characteristics, demographic characteristics of
farmers, farming practices, profitability analysis of tea cultivation, an adoption of

some recommended techniques regarding tea cultivation were discussed.

Demographic characteristics of the farmers like age, education, land holdings
etc. were under the concern of each researcher. Except that in this study many different
characteristics regarding tea farmers were discussed. Both general groups based on
their farming types (owned and shareholder); and sustainability groups were compared
by considering their management practices related to the farming like fertilizer
application, weeds management and extension sources. Many statistical analyses were
available to compare farmers over their characteristics. The interval variables were
tested for their normality before applying any statistical test by using the Kolmogorov
Smirnov test. Sometime, this formal normality test presents incompatible results when
sample size is larger or smaller. At that time Kurtosis and Skewness distribution test
is considered more suitable this is irrelevant to the sample size (Kim, 2013). The z-test
was used to check the normality of variables. Kim, (2013) proposed that for sample
size (50 < n < 300), reject the null hypothesis at absolute z-value over 3.29, which
corresponds with an alpha level 0.05, and conclude the distribution of the sample is

non-normal.

The average values for interval variables were determined. To make
comparison between the average values of interval normally distributed variables over
the two independent groups (owned and shareholders), the independent sample t-test
were performed. The categorical variables were compared between the groups by
using the Chi-square test, and Fisher’s Exact test were also applied when it is required.
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Moreover, considering the different farm size large, medium and small tea farms, the
sustainability levels of owners and shareholders were also compared. The interaction
effect was first checked by applying two-way ANOVA (because one categorical
variable was describing the owner and shareholder status of tea framer, and second
categorical variable was describing large, medium and small tea farms). If the
interaction effect was found non-significant, the small, medium and large tea farm
owners and small, medium and large shareholder tea farms were separately compared

by using one-way ANOVA.

Similarly, the owner and shareholder were also compared by considering the
low and high sustainability tea farms those resulted out by cluster analysis. Again,
two-way ANOVA was applied because of having two independent categorical
variables (i. variable describes the owners and shareholders status of farmers, ii. Low
and high sustainability tea farm groups), and one interval variable (index scores).
Likewise, the interaction effect among categorical variables was non-significant, the
separate comparison of low and high sustainability owner tea farms, and low and high

sustainability shareholder tea farms was presented.

3.12 Assessing the Factors Influencing the Farmer’s Decision of Continuing

and Entering Tea Farming

This section explains the two objectives of the current study. The first objective was
to describe those factors that influence the farmers (named as a real owner or landlord)
to supply his land to a person who is willing to perform tea farming on a share basis.
In this objective, the dependent variable has one new category of the real owner or
landlord farmers as well as those farmers who still working as the owner (doing
farming on their own land). This real farmers’ category describes the farmers who
have land, but were unable to do tea farming, and he gave his land to another person
known. For this the dependent variable is a categorical variable, and coded first as 0
and 1. Subsequently, the real farmers assigned 1, and those who still performing tea
farming currently named as the owner were scored as 0. The independent variables
incorporated in the model were explained in Table 3.12. This may imply the supply of
land to the land market for who want to rent in or shared in the land. It makes their

land available in land market for use of anyone who wants to hire land for tea farming.
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Table 3.12. Description of variables influencing the supply of land to shareholder

Dependent variable
Categorical variable

1 for real owner and O for owner

(real owner who gave his land to
shareholder, and owner who not gave his
land to anyone and still doing tea farming).

Independent variable

Age of farmer

Education

Family size

Off-farm occupation

Family member having other
occupation

University graduated family members
Cooperative membership

Years

Schooling years

The number of family members
1 if having; otherwise 0

No. of working family members

No.
1 if have membership; otherwise 0

The second objective was to assess the factors influencing the decision of a

local person to work as shareholders. This also may imply the condition of demanding

land by the person who does not have his own land but wants to do the tea farming,

and started tea farming on share-basis by sharing the land. In this way, the independent

variables for this model were explained in Table 3.13. In this case, the dependent

variables were categorical variables, and shareholders (farmers have no land and

sharingthe land) were assigned as 1, and 0 assigned to owners (doing tea farming on

their own land).

Table 3.13. Description of variables influencing the demand of land by shareholder

Dependent variable
Categorical variable

1 for shareholder, and o for owner
(shareholder who demand the land, and
owner who did not demands land)

Independent variables

Age of farmer

Education

Family size

University graduated family member
Family member having other
occupation

Membership of cooperative

Off-farm occupation

Farmers' wish

Years

Schooling years

No. of family members

No. of graduated members

No. of working family member

1 for having membership; otherwise 0

1 for off-farm occupation; otherwise 0

1 for if farmer has wish of becoming
successful farmer; otherwise 0

The logistic regression was applied for these two models separately. The model

specification was explained below.
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X

B
Prob (y=1)= 1fexﬁ =f(xp) Eq. 3.15

Here

Prob (y = 1) is probability equal to 1.

“e” denotes the natural logarithms

f (xp) shows the standard logistic distribution function
X is the vector of explanatory variables

For estimation of odd ratios for explanatory variables, the following formula was

used.
Exp (B) or odds = 1% Eq. 3.16

Odds ratios shows that how much probability of a farmer to be a shareholder
or a farmer (those gave their land on share) will increase when one unit change in

independent variable occur, while all other variables are held constant.
3.13 Calculating Social Cost of Shareholding in Tea Farming

The social cost (SC) explains the situation of shareholding farming which creates
somehow externality on the society. As shareholding describes the condition of short
term tea farming which influences the behavior of shareholders toward farm
management. They may tend to earn more by compromising the sustainable use of the
inputs. The shareholders were expected to apply high quantities of fertilizers to get
high yields from the old tea orchards.(Repetitive sentence) The general framework to

estimate the social cost of shareholding in tea farming was explained below.

To calculate the social cost of shareholding, technical efficiency (TE) of
shareholders and owners were estimated by applying the approach of input-oriented in
DEAP. The difference was calculated between TE of owners and TE of shareholders
which explains their possibility of lowering the input levels without compromising the

current yield level.
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SC sharenolding = {(TEo — TEs )*lcrL) }*IPcriy+ (TYo - TYs) * Eq. 3.17

Pty
Here in equation,

TEo = Technical efficiency of owners
TEs=Technical efficiency of shareholders
Icr,L) = Chemical and labor inputs

IPcr.1) = Price of chemical and labor per unit
TYo = Tea yield by owners

TYs=Tea yield by shareholders

Pty = Price per unit of tea

In this way, the difference of their TE score gave us the possible extra use of
inputs to save that shareholder could not take care. The second difference between
their actual yield was also taken. If the yield of the shareholders was also low this was
also considered in calculating the SC of shareholding. The possible quantity of inputs
to save and yield difference was multiplied by the per unit price of inputs and yield to
get SC value of shareholding in tea farming. Yildirim (2018) also measured the social

cost of full and part-time hazelnut farmers by using the efficiency scores.

Moreover, the social cost for Turkey, and for Rize province was also
calculated. This was calculated by considering the proportion of land held by
shareholders in the total average land held by both, the owners and the shareholders in
the province. Afterward, this proportion of land was multiplied by the total tea land in
Turkey, and in Rize province. To calculate the monetary value of the social cost, the
measured per unit land social cost (Eq. 3.17) was multiplied with the total land held

by the shareholders.
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4 RESULTS AND DISCUSSION

The application of methodology explained in the previous chapter resulted in many
possible comparisons of the tea farmers based on their demographic characteristics
and sustainability level. This chapter describes the results of the study subsequently
because the various comparisons between the tea growers based on several variables.
Section firstly explains the socio-economic characteristics of the farmers with a
comparison of the owner and shareholder-operated farms. This also explains the
management practices of these two tea farming systems. Afterward, the tea farms
sustainability has been explained, and also compared the owner and shareholder-
operated tea farms based on their sustainability level. Moreover, the management
practices and socio-economic characteristics of the high and low sustainable tea farms
were also compared. Furthermore, the results of the Tobit model in order to explore
the affective factors on tea farms’ sustainability were described. At last, why the
landlord gave up tea farming and gave their land to others, and why the landless wanted

to become shareholders were also enlightened.
41 Socio-Economic Characteristics of the Owner and Shareholder
4.1.1 Framer’s characteristics

Table 4.1 explains the personal characteristics of the tea farmers such as age, family
members, family income, education, and university graduated family members, etc.
The first variable is the age of the farmer. Age is a very important social variable
because as they get older humans learn different things and try to survive in their birth
place. Smith and Zopf (1970) stated that the behavior, thinking and expression of needs
closely related to the age of a person. The average age of the shareholder and owner
was 50.37 and 47.37 years respectively. Although there was no significant difference
between the age of the owner and shareholder, the latter was 3 years younger than the
former. The owner had 32.60 years’ experience of tea cultivation, and shareholder had

experience of 29.96 years of tea cultivation (p>0.10).

The education level of the owners was better than the shareholders. It can be
described as the high proportion of the owners were having higher education than
shareholders. More than 55% of the shareholders were primary school graduated.

Similarly, more than 21% of the owners were university graduates, regardless of their
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degree level, and only 7.40% shareholders were graduated from a university.
Similarly, Savas and Yenice (2016) explained the education level of dairy farmers in
Rize province. They also found most of the farmers were primary school graduates

and only 5% were university graduates.

Table 4.1. Farmers’ characteristics

Owners Shareholders p-value
Characteristics Mean Std. Dev. Mean Std. Dev.
Age (Years) 50.37 12.52 47.37 9.83 0.25
Experience (Years) 32.60 13.10 29.96 10.58 0.33
Household size (No.) 4.64 1.85 4.63 1.62 0.94
University  graduated  family 1.14 1.10 0.66 0.83 0.04**
members (No.)
Family members having other 1.35 1.33 0.93 1.11 0.13
occupation (No.)
Family labor at farm (No.) 2.14 0.95 2.30 0.87 0.42
Family income(TL/Year) 32144.14 2114545 30977.78 36244.02 0.83
Farm income share in family  42.48 24.40 50.04 26.39 0.16
income (%)

Percent Percent
Education
Primary school 38.70 59.30
Secondary school 19.80 14.80 0.20
High school 19.80 18.50
University graduated 21.60 7.40

* ** *** shows significant difference at 1%, 5%, and 10%

Both types of farmers had almost the same family sizes with an average of 4.63
family members. However, most of the owner’s family members were university
graduates as compared to the shareholder’s family members. The average 1.14
member of the owner’s family and 0.66 members of the shareholder’s family were
university graduates. Moreover, most of the owner’s family members had off-farm
occupation than shareholder’s family members. More than one family member (1.35
members) of an owner was working out of farm, and almost one person from
shareholder’s family was busy in off-farm occupation. The family income of owners
was greater than shareholders per year. The owner’s annual earnings were 32144.14
TL, and the shareholders were earning 30977.78 TL. No significant difference was
found between their family income levels. Shareholders’ 50% of the family income
was coming from tea farming and owners’ were receiving 42.48%. However, the
differences existed in the share of the farm income between both types of farmers but

it was statistically insignificant. It may imply that the farmers had almost the same
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level of farm income share in total as a family income regardless of any family

members having off-farm occupations.
4.1.2 Social involvement of tea farmers

Social involvement describes the situation of the farmers for / as having a cooperative
or farmers’ organization membership, their participation in village administration,
their level of credit use, and their access to social security. Social involvements of
sampled farmers were presented in Table 4.2. Globally, having membership of any
cooperative, which is working locally should not be ignored in agriculture It has
positive effects on adoption of innovations and newly evolving technologies.
Moreover, it empowers the weak farmers economically by reducing market risk, by
increasing their bargaining power which provide the pathway to farmers to get rid of
poverty and powerlessness (Bibby and Shaw, 2005; Birchall and Simmons, 2009;
Kolade and Harpham, 2014; Woldu et al, 2013 and Ahmed and Mesfin, 2017). Both
types of farmers had cooperative membership, but generally the proportion of owners
(65.77%) having membership was high that of shareholders (55.56%) (p>0.10).

Table 4.2. Membership, participation in village administration, credit use and social

security type
Characteristics Owners Shareholders p-value
Cooperative membership
Yes 65.77 55.56
No 34.23 44.44 0.32
Participation of family in village administration
Yes 29.73 23.08 0.49
No 70.27 76.92 '
Type of social security
No 2.70 7.41 0.48
Bag Kur 11.71 18.52
SSK 76.58 66.67
Other 9.01 7.41
Using credit for inputs
Yes 12.61 11.11
No 87.39 88.89 0.83

The participation level of the tea farmers in their village’s administration was
very low. Almost less than one-third of the farmers, irrespective of farmer’s type
(owner or shareholder), were participating in the activities related to the village

administration. The prevalence of social security from the SSK was common in the
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study area. Some farmers had no social security. Most farmers were having social
security such as retirement etc., the credit use also was very low among them. Only
12% of the owners, and 11% of the shareholders had used credit (loans) in the tea

farming, regardless of the credit source.
4.1.3 Tea farming profitability

Tea is a perennial crop, and it requires just a few inputs. The labor requirement of tea
farming is higher than the other crops. Table 4.3 shows the owner and shareholder
based on their earnings from tea farming in last year. No statistically significant
difference was found between their variable cost, return and gross margin even that
return on management was also non-significant (p>0.10). Generally, the owner was
spending 5659.40 TL per hectare for the inputs, and receiving 28570.80 TL per hectare
after satisfying the input cost. Their gross margin per hectare was 22911.40 TL. The
shareholder spent 6198.70 TL and got 31482.80 TL in return per hectare. Their gross
margin was equal to 25284.10 TL per hectare.

After satisfying all the inputs, even the partial labor force came from the land
owner's family, the income of the land owner was equal to 14990.80 YTL per hectare.
Similarly, the income of the shareholder's family was equal to 18510.70 YTL per
hectare. The non-significant difference between the income of the owners and
shareholders may be due to the low numbers (amounts) of the inputs required by the
crops. It means only chemical fertilizer and labor at the time of harvesting they are
spending their money and earning after selling the quantity of leaves harvest.

Moreover, the quota system in tea leaves purchasing may also hinder earning more.

Table 4.3. Profitability of sampled tea farms (TL/he)

Owners Shareholders p-
Mean Std. Dev. Mean Std. Dev.  value
Variable cost 5659.40 482350  6198.70 5206.80 0.61
Return 28570.80 9580.60 31482.80 8798.20 0.15
Gross margin 22911.40 991590 25284.10  10395.10 0.27

Return on management  14990.80 10612.70 18510.70 9817.20 0.12

4.1.4 Farmers’ perception for their income level

Although the tea farmers were earning income from both farm and off-farm

occupation, their perception regarding their income level also matters in their
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economic conditions. The farmers categorized themselves into three groups such as
low, medium and high-income groups by considering the general income level of
peoples around them in the village. The significant difference was found among their
perception regarding their income level. Most of the owners were perceived
themselves as they belong to the medium income group, while shareholders perceived
themselves as they belong to low income group according to the results presented in
Table 4.4. This can be described by the situation of the shareholders; they share their
earnings with their landlord, whereas the owners had no need of sharing their earnings.
Furthermore, the most of the family members of shareholders were attached to tea

farming as compare to owners.

Table 4.4. Farmers’ income group

Farmers’ level of income? Owners  Shareholders  p-value
Income group

Low income group 26.13 44.44

Medium income group 64.86 37.04 0.02**
High income group 9.01 18.52

* ** *** shows significant difference at 1%, 5%, and 10%

! Since asking the farmers directly their income would create problems in the locality. Therefore,
different strategy was adoptred to determine their income level. in order to determine the income level
of farmers, they were asked the following question;

“if farmer of your village were divided in to three income categories as low, medium and high income,
which one you would likely to fall”.

4.2 Farm Characteristics and Farmer’s Management Practices
4.2.1 Farm structure and tea yield

Table 4.5 explains the general structure of the tea farms. The land under tea was equal
to the actual land holdings. The tea cultivated area by a shareholder was significantly
greater than the owners. The average tea cultivated area by a shareholder was 1.18
hectares, and cultivated area by owners was 0.76 hectares. Moreover, both types of
farmers were not statistically different in the number of parcels. The shareholders had
slight more parcels (5.44) than the owners (4.99). This may be due to the excess land
held by the shareholders. Yiksek et al (2013) also stated that most of the tea farmers

were having hectares less than 1.5, and they divided their land into the 4-7 parcels.

The economic age of a tea orchard is 50-60 years which also depends on the

ecological condition of the area (Ozcan and Yazicioglu, 2013). The owner and
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shareholder farmers had tea orchards of 38.20 and 39.57 years respectively. The
shareholders’ tea orchards had 42.30% slope and owners’ tea orchards had 39.97%
slope. Similarly, the altitude of shareholders’ tea orchards was high than owners’ tea
orchards. The variables regarding the structure of the tea farms were not significantly
different between the owners and shareholder with the exception of the variables
“parcel age” and “ labor productivity” (p>0.10). This may explain the same structure
of the tea orchards due to the mountainous area of the province. Similarly, the
productivity of a person to harvest the tea leaves was greater at shareholders’ farm
than the owners’ farm. It describes that one person can collect 281.48 kg per day of
tea leaves at shareholder’s farm, and 250.11 kg per day at the owners’ farm (p<0.05).
The labor productivity difference may be due to the easy collection of tea leaves which
explains the well-managed orchard by shareholders. If a person collects more leaves
in a day, this leads to a high yield of tea.

Table 4.5. Farm structure and tea yield

Owners Shareholders
Variables Mean Std. Dev. Mean Std. Dev.  p-value
Land under tea 0.77 0.62 1.18 0.88 0.01*
No. of Parcels 4.99 3.56 5.44 2.15 0.53
Age of Parcels 38.20 13.92 43.46 14.19 0.07***
Slope (%) 39.97 16.83 42.30 16.10 0.52
Altitude (m) 316.32 265.61 392.11 370.00 0.22
Distance  from
reception point
(m) 1081.53 882.40 1224.26 1025.19 0.47
Labor
productivity
(Kg/Man/Day) 250.11 64.60 281.48 60.09 0.02**
Yield (Tons/Ha) 14.82 4.60 16.53 3.95 0.07***

* ** *** shows significant difference at 1%, 5%, and 10%

4.2.2 Soil problems and its management

The study results in Table 4.6 revealed the existence of the erosion and landslide risk
problem at the tea farms. Generally, the soil erosion and landslide problem were highly
reported by shareholders than owners. Although shareholders had soil erosion and
landslide problem at their farms, their attention toward the management techniques
such as terracing was significantly low. This may be describable as the owners were

practicing attentively terracing at their farm which reduced the soil erosion and

65



landslide problem at their farms. More than 65% of owners were practicing the
terracing at their farms, and only 44.44% of shareholders were practicing terracing.
About 24.32% owners and 40.74% shareholders were not practicing terracing even
soil erosion and landslide problem existed at their farm. Remaining farmers had no
need of practicing terracing because they had not soil erosion problem. This significant
difference was expected due to the natural behavior of the owners to manage their
farmland in order to maintain long term soil fertility. The shareholders’ low attention
to practice terracing at their farm may be due to short time verbal contract. Stocking
and Murnaghan (2001) and Sklenicka et al (2015) describes that the owners are more
likely to tackle the soil erosion problem, and adopt the good management practices.

Table 4.6. Erosion or landslide risk and terrace status at farm

Variables Owners Shareholders p-value
Erosion or Land Slide Risk

Yes 35.10 40.70 0.59
No 64.90 59.30 '
Terrace Status

Yes 68.47 44.44

No 24.32 40.74 0.06***
No Need 7.21 14.81

*** *** shows significant difference at 1%, 5%, and 10%

4.2.3 Farmers’ tea farming management practices

Therefore, soil test performance, and fertilizer application methods were addressed in
Table 4.7. The soil test performance was not commonly adopted in the study area
regardless of the insignificant difference between owner and shareholders. Generally,
18.92% of owners and 14.81% of shareholders were performing a soil test. Commonly
farmers applying the fertilizer without performing soil test which may cause soil
deterioration as well as increase the production cost. The results were in line with
Ozcan and Yazicioglu's findings (2013) regarding the application of the fertilizers

without performing a soil test.

Three fertilizer application methods exist, but their adoption varies according
to the tea orchards (uncut, newly cut tea orchard). Generally, fertilizer was applied by
spreading method in both uncut and newly cut orchards. The shareholders and owners
had no significant difference in terms of fertilizer application methods. In uncut tea

orchards, the fertilizer application by spreading, and applying in the root zone has
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prevailed. In newly uncut tea orchards, additional fertilizer application method such
as mix fertilizer with soil was also observed at owner-operated tea orchards. The
current results are in line with those presented by Yiksek et al (2013). They also
described widely adoption of fertilizer application in the root zone of newly cut tea

plants, and spreading was highly adopted in uncut tea orchards.

Table 4.7. Management practices

Variables Owners Shareholders p-value
Soil test performance

Yes 18.92 14.81 0.62
No 81.08 85.19

Do you have new planted orchard of tea

Yes 20.72 8.00 0.14
No 79.28 92.00

Method of fertilizer application in newly cut tea orchard

Spreading 60.58 57.69

In root zone 35.58 42.31 0.71
Mix with Soil 3.85 0.00

Method of application in uncut orchards

Spreading 61.11 76.00 0.16
In root zone 38.89 24.00

4.3 Information Source of Fertilizer

There were many information sources of fertilizers available in the study area. The
most commonly used method was the cooperative method among the tea farmers as
described in Table 4.8. Here owners and shareholders were not significantly different
in getting information about fertilizer. After the cooperatives, tea farmers considered
their family members as a reliable source of information. Others sources of
information were the tea firm workers, the staff of agricultural chambers, fertilizer

dealers, and neighbors, etc.

The time of fertilizer application was determined by their own personal
experiences regardless of the owner and shareholder farmers. Here, information about
fertilizer time was also obtained from the staff of agricultural chambers. In general,
Yiksek et al (2013) also analyzed that tea farmers generally determine the fertilizer
time by their own personal experience. Their standard time of fertilizer application is
the month of April which is almost every tea farmer stated during the interviews. They

were applying fertilizers in April which is the standard time for them. Varble et al

67



(2016) also stated that the owners frequently rely on their neighbor, friend and county

extension agents, and other types of tenure were contacting federal government staff.

Table 4.8. Information source about fertilizer

Variables Owners Shareholders p-value
Source of information about fertilizer

Cooperative 28.83 37.04

Family member 18.92 11.11 0.54
Others 52.25 51.85

Method of determining fertilization time

According personal experience 91.89 92.59

From agriculture chamber 0.90 3.70 0.48
Others 7.21 3.71

4.4  Handling Methods for Herbs

As tea is the secondly most consumed drink after water all over the world, the
application of chemicals is prohibited. Similarly, farmers were also considering this
rule, and were not using any type of chemical spray for weed controls and insects. As
shown in Table 4.9. There were two methods were being adopted by the tea farmers,
i) pulling by hand, and ii) cutting herbs with the motor. In the first method, further
peoples were pulling the herbs by hand before or during the tea harvesting. The most
adopted method was pulling herbs before tea harvesting. The motor method was not
common among tea farmers. The owners and shareholders were not significantly
different in the use of herbs pulling method. As compares to the owners, the

shareholders were pulling the herbs by hand or by motor before the tea harvesting.

Table 4.9. Handling methods for herbs

Handling herbs in tea orchards Owners  Shareholders  p-value
Pulling off with hand before harvesting tea 79.28 74.07
Pulling off during Tea harvesting 1.80 0.00 0.63
Others (Motor) 18.92 25.93

45  Application of 2.5 Leaves Rule

Table 4.10 shows application of 2.5 tea leaves rule by the tea farmers. This rule defines
the leave should be according to the Figure 4.1. These types of leaves should be

collected by the tea harvesters.
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Figure 4.1. 2.5 tea leaves form

The tea firms highly appreciated this 2.5 tea leaves’ collection for maintaining
high tea quality. The owners and shareholders were not expected to differ in the
application of 2.5 tea leaves rule. Generally, there were only a few tea farmers who
following this rule attentively while mostof them following it occasionally. Similarly,
the proportion of tea farmers who were not following this rule was also considerable.
Tea respondents said that they harvest the tea leaves with scissors, and it is impossible
to apply the two leaves rule. Collectively bringing in the leaves to the collection center
of the tea firm on the appointment date was another reason not to follow this two leaves
rule. Because, before the appointment day, they try to harvest high volumes of tea

leaves as much as they can.

Table 4.10. Following level of 2.5 leaves rule

Response Owners Shareholders p-value
Yes 19.82 22.22

Occasionally 40.54 37.04 0.93
No 39.64 40.74

45.1 Farmers’ subjective judgment for quantity of 2.5 leaves

When the tea farmers were asked about their judgment on the quantity of 2.5 leaves in
total harvested quantity, their responses were presented in the form of percentage in

Table 4.11. Here, there were no significant differences found in the judgment of the
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quantity of 2.5 tea leaves between the shareholders and owners. They stated that
occasionally collected tea quantity contains large quantity of 2.5 leaves, followed by
the leaves taller than 2.5, and shorter that 2.5

Table 4.11. Quantity of leaf in harvested tea (Percent)

Owners Shareholders p-
Quantity of Leaf inHarvested Tea Mean Std. Dev. Mean Std. Dev. value
Quantity of 2.5 leaves 47.12 3236  46.11 29.36 0.89
Quantity of shorter leaves than
2.5 1447 2199  13.33 16.58 0.80

Quantity of taller leaves than2.5 3841  31.14 4056  33.32 0.75

4.6  Benefit from Mass Communication by Farmers

Table 4.12 shows the extension sources those farmers were using are newspaper, radio,
television, and internet. The frequency of using these sources is different. The
shareholders and owners were significantly different in terms of reading a newspaper.
The shareholder was a regular reader of a newspaper as compared to the owners. More
than 50% of shareholders were reading a newspaper daily while only 26.13% of
owners were reading a newspaper daily. Moreover, the owners and shareholders were
not significantly different in using the frequency of other social media such as

watching television, listening radio, and using the internet.

70



Table 4.12. Extension sources used by farmers

Extension sources Owners Shareholders  p-value
Reading newspaper

Daily 26.13 51.85

Several time a week 30.63 18.52

Once a week 9.91 11.11 0.08***
Several time in a month 15.31 741

Never read 18.02 11.11

Listening radio

A few hours a day 19.82 18.52

About an hour a day 12.61 11.11 0.98
Several hours in a month 14.41 11.11 '
Never listen 53.15 59.26

Watching television

A few hours a day 75.68 74.07

About an hour a day 12.61 14.81 0.94
Several hours in a month 10.81 11.11 '
Never watched 0.90 0.00

Internet

A few hours a day 53.15 51.85

About an hour a day 8.11 3.70 0.84
Several hours in a month 12.61 11.11 '
Never used 26.13 33.33

*,** *** shows significant difference at 1%, 5%, and 10%

4.7 Farmer’s Participation in Agricultural Events and Discussion

The owners and shareholders were insignificant regarding their participation in the
agricultural events as presented in Table 4.13. Usually, tea farmers were meeting less
frequently with the agricultural engineer and technicians. Most of the shareholders
(55.56%) were considering the other’s opinions in tea farming. Few of the farmers
were bearing in mind other’s opinions every time. Moreover, farmers usually never
attended any symposiums, conferences, meetings and workshops regarding tea

farming.
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Table 4.13. Farmer’s participation in agricultural events and discussion

Variables Owners Shareholders  p-value
Frequency of meeting with agricultural engineers and technicians

Daily 541 3.70 0.60
Several time a week 7.21 3.70

Once a week 15.32 18.52

Several time in a month 6.31 11.11

Once a month 14.41 3.70

Less frequent 51.35 59.26

The use of others' opinions in tea farming.

Every time 26.13 22.22 0.26
Sometime 38.74 55.56

Never 35.14 22.22

Participation in any meetings, symposiums, conferences related to agricultural
issues

Many time 10.81 11.11
Several time 22.52 22.22 0.99
Never 66.67 66.67

4.8  Tea Farms Sustainability
4.8.1 Composite tea farms sustainability index (CTFSI)

Table 4.14 describes the tea farms economic, social and environmental sustainability
as well as their CTFSI. Total 80 farmers (57.97% tea farmers) were in low-level
sustainability group. These farmers’ average CTFSI was 0.34. These farmers’ low
sustainability was due to serious economic limitations (0.19). Total 48 farmers’
sustainability level was in between the range of 0.41-0.50 which comprised of 34%
farmers of the sample size. These tea farmers had better social (0.57) and
environmental (0.50) sustainability even their economic (0.25) sustainability was
unsatisfactory. Only 10 out of 138 tea farmers were highly sustainable with the average
of 0.53 CTFSI. These growers were secured high economic (0.40) sustainability, and
these farmers’ average social and environmental sustainability level was 0.60 and 0.61
respectively. The average CTFSI of these 10 tea farmers was 0.53. Generally, the low
sustainability depended on the economic dimension. The economic limitations need to
be tackled to increase tea farms sustainability. The possible steps such as early
replanting, terrace practicing, adoption of modern techniques for fertilizer application,
removing the quota system may enhance the economic sustainability in the area. The
table also shows that most of the farmers’ sustainability level is low, and only 7.25%

of tea farmers were having good sustainability level above the 0.50 points.
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Table 4.14. Composite tea farming sustainability index

No. Economic Social Environmental Tea farming

(Percent) Sustainability ~ Sustainability Sustainability  Sustainability
<0.40 §$.97* 0.19 (0.07) 0.47(0.11) 0.36 (0.14) 0.34 (0.04)
0.41t00.50 gi.?S* 0.25(0.08)  0.57(0.08) 0.50 (0.10) 0.44 (0.03)
>0.50 %.025* 0.40 (0.12)  0.60 (0.07) 0.61 (0.13) 0.53 (0.02)

Figures in parenthesis shows standard deviation (SD); * presents the percentage of farmers

4.8.2 Analysing the variation of tea farms’ CTFSI

Table 4.14 enlightened the overall average CTFSI of tea farmers. To facilitate the
explanation of the individual farmers and individual dimensions’ sustainability level,
the graphical presentation was given in Figure 4.2. The farmers’ economic
sustainability in the graph also remains below among all the other sustainability
dimensions. The farmers’ environmental sustainability only touches the highest point
in sustainability. However, generally, social sustainability is comfortable as compared
to the other sustainability levels. The average CTFSI was 0.39, which varies between
0.18 and 0.58. This implies that the tea farms sustainability could not touch the good
mark based on the selected indicators. The average score of economic sustainability
was 0.23, which shows a low level of economic sustainability of tea farms. Farmers
only obtained the highest score of 0.78 in the environmental dimension of which
minimum score was 0.09. Although the farmers generally did not have a good level of
sustainability in general, including the economic sustainability, they had no intentions
to leave tea farming. Just they want to adopt new economic sources such as dairy
farming to increase their income level. Moreover, Rize province has favorable climate
conditions for tea cultivation and there is a need for some policy measurements to
undertake in order to enhance economic sustainability with good social and

environmental sustainability.
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Figure 4.2. Graphical representation of CTFSI scores of sampled farmers
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4.8.3 Comparison of sustainability level of owned and shareholders

Table 4.15 explains the tea farming sustainability of self-operated and shareholder-
operated farms. The average CTFSI of the owner and shareholder-operated farmers
was 0.42 and 0.37, respectively. That describes the owner-operated farms were more
sustainable as compared to the shareholder-operated farms. This may be due to the
interest of the shareholders earning more income without looking at their cost and
management activities at their farm(e.g. the shareholders not practicing terracing at
their farm even when it is necessary). The owners and shareholders also had low
economic sustainability as compared to the other dimensions. It implies that both types
of farmers should focus on economic sustainability, which is possible by reducing

fertilizer quantity as well by practicing good management activity at the farm.

Table 4.15. CTFSI of self-owned Operated and shareholder farmers

Sustainability Owned Shareholder

dimensions Mean Std. Dev. Mean Std. Dev. p-value
Economic 0.28 0.10 0.27 0.09 0.92
Social 0.52 0.12 0.49 0.10 0.27
Environmental 0.46 0.16 0.33 0.14 0.00*
CTFSI 0.42 0.08 0.37 0.08 0.00*

*,** *** shows significant difference at 1%, 5%, and 10%

Frequency distribution of owner and shareholder farmers based on their farm
sizeFrequency of owner and shareholder farmersTable 4.16 describes the total of 30
self-operating owner farmers were large tea growers that comprised 27.03 % of 111
land owning, self-operating farmers. After that, 29.72% of the owners were medium
farmers based on their farm sizes, and 43.25% of them were small farmers. On the
other hand, the proportion of small shareholders tea farmers was only 22.22% while
51.85% of shareholders were large tea farmers based on their farm sizes.

Table 4.16. Frequency of owner and shareholder farmers based on their farm size

Owner Shareholder
Framer’s categories  Frequency Percentage Frequency  Percentage
Large Farmer 30.00 27.03 14.00 51.85
Medium Farmer 33.00 29.72 7.00 25.93
Small Farmer 48.00 43.25 6.00 22.22
Total 111.00 100.00 27.00 100.00
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4.8.4 Sustainability level of owner operated tea farms with different farm sizes

Table 4.17 shows the CTFSI of owner-operated tea growers with different farm sizes.
A significant decline in economic sustainability was observed with different farm
sizes. The large owner operated farms had high economic sustainability levels (0.34)
followed by the medium (0.27), and small farmers (0.24), respectively (p<0.05).
Similarly, the trend of CTFSI was also seen among the owner farmers with different
farm sizes (p<0.10). Therefore, the large owner-operated farms were highly
sustainable as compared to medium and small-sized farms. Economic limitations

weakened tea farms sustainability among owners with different farm sizes.

Table 4.17. Owner farmers’ sustainability level based on their farm size categories

Large Farmer ~ Medium Farmer ~ Small Farmer  p-value
Sustainability ~ Mean SD Mean SD Mean SD

Economic 0.34 0.11 0.27 0.09 0.24 0.09 0.00*
Social 0.53 0.12 0.49 0.11 0.53 012 0.24
Environment 0.46 0.17 0.48 0.14 0.44 0.17 0.48
CTFSI 0.44 0.08 0.41 0.07 0.40 0.07 0.06***

* ** *** shows significant difference at 1%, 5%, and 10%

4.8.5 Sustainability level of shareholder operated tea farms with different farm

sizes

Table 4.18 describes the sustainability level of shareholders operated tea farms. All
sustainability dimensions, economic, social and environmental, were not different
significantly among shareholders based on different farm sizes (p>0.05). Generally,
economic sustainability decreased with the decline in the farm size. The overall tea
farm sustainability of shareholders was not satisfactory as that of owner-operated
farms with different farm sizes.The shareholders with different farm sizes were having
satisfactory level of social sustainability . The economic sustainability at medium and
small shareholders’ farms was lower than the large shareholders. However, the overall

tea farms sustainability of large, medium and small shareholders was almost the same.
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Table 4.18. Shareholder farmers’ sustainability level based on their farm size

categories

Large Farmer Medium Farmer ~ Small Farmer p-
Sustainability Mean  SD Mean SD Mean SD value
Economic 0.31 0.10 0.26 0.05 0.24 004 014

Social 0.50 0.11 0.47 0.10 0.51 0.10 0.72
Environment  0.32 0.16 0.37 0.11 0.32 0.11 0.68
CTFSI 0.37 0.10 0.36 0.03 0.35 0.06 0.89

*** *** shows significant difference at 1%, 5%, and 10%

4.8.6 CTFSI’s graphical presentation of owner and shareholder tea farms

Figure 4.3 explains the graphical presentation of CTFSI of sampled owner-operated
farms. The drastic fluctuation was found among the sustainability of farmers even
among the dimensions of sustainability. Economic sustainability score of farmers as
depicted in the figure is more concentrated near the axis; it means the owner-operated
farms had not good economic sustainability. After that, environmental sustainability
was far away from the axis. Most of the owner-operated farms were having high
environmental sustainability. Among the dimensions of the sustainability, the owners
had good social sustainability which is far away from the axis as compared to two

other dimensions such as economic, and environment.

Figure 4.4 also presents the similar pattern of sustainability dimensional
fluctuation of shareholder-operated farms. Again, the economic sustainability of the
shareholder-operated farms was also low. Social sustainability of shareholder-
operated farms appears better among all sustainability dimensions of sustainability.
This same pattern of the sustainability between owner and shareholder-operated farms

describes the need for improving the economic sustainability.
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4.9  Comparison of the Tea Farmes Based on Their CTFSI
4.9.1 Categorization of the tea farms

To compare the tea farmers based on their CTFSI, they were clustered into two groups
as presented in Table 4.19. To classify the farmers, K- means cluster analysis was
applied for avoiding subjective interference. The final CTFSI was used for the
application of cluster analysis. The cluster analysis resulted in two groups that one had
a low sustainability average index score while the second group had a high index score.
Based on these average index scores, the farmers with low index were titled as low
sustainable tea farmers, and others with a high index were termed as high sustainable
tea farmers. The frequency of the farmers’ sustainability levels was calculated. The
low sustainable tea farmers were 75 who covered 54.35% of the total sampled farmers.
The high sustainable tea farmers were 63 in number and comprised 45.65% of the total

sampled farmers.

Table 4.19. Frequency and percentage of farmers

Tea Farms Frequency Percent Valid Percent Cumulative Percent
Low sustainable 75.00 54.35 54.35 54.35

High sustainable 63.00 45.65 45.65 100.00

Total 138.00 100.00 100.00

4.9.2 CTEFSI of low and high sustainable tea Farms

Table 4.20 shows the CTFSI of the low and high sustainable tea farmers. The average
CTFSI value of high sustainable tea farmers was significantly higher than the low
sustainable tea farmers. The average CTFSI of high and low sustainable tea farmers
was 0.45 and 0.34, respectively. The high sustainable tea farmers experienced greater
economic, social and environmental sustainability level than low sustainable tea

farmers. (Vague and repetitive)

Based on the dimensional comparison, the economic sustainability level of
both low and high sustainability farms was low than social and environmental
sustainability. Only high sustainability tea farms touched the marks greater than 0.50
in social and environmental sustainability level, and their economic sustainability was

also not problematic.
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Table 4.20. CTFSI of farm’s categories

Tea farms
Sustainability Low sustainable High sustainable
dimensions Mean Std. Dev. Mean Std. Dev.  p-value
Economic 0.19 0.06 0.27 0.11 0.00*
Social 0.46 0.11 0.57 0.08 0.00*
Environmental 0.36 0.14 0.51 0.11 0.00*
CTFSI 0.34 0.04 0.45 0.04 0.00*

* ** *x* shows significant difference at 1%, 5%, and 10%

Figure 4.5 and Figure 4.6 presents the high and low sustainable tea farmers’ CTFSI.
The social and environmental sustainability scores scattered away from the axis except
for their economic sustainability scores. The fluctuation of the dimensional scores was
intensive, and farmers were different in their CTFSI as well as their dimensional
sustainability level. Only one among all other high sustainable tea farmers had crossed
the 0.60 axis value in the economic dimension. Moreover, high sustainable tea farmers
have fluctuated in the environmental score not lower than the axis value of 0.20.
Furthermore, all high sustainable tea farmers, excluding one farmer, were having index

value above the axis value of 0.40.

The low sustainable tea farmers were highly concentrated to the axis value of
0.1, and only a few farmers were having a value greater than 0.20. These farmers could
not cross the axis value of 0.70 by their social and environmental sustainability,
differently from the high sustainable tea farmers. Their social and environmental
sustainability remained lower than 0.70 axis value. Only two low sustainable tea
farmers experienced environmental sustainability of 0.60 points. Additionally, few of

them crossed the axis value 0.60 by their social sustainability.
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4.10 Demographic Characteristics of Low and High Sustainable Tea Farmers

Table 4.21 explains some demographic characteristics of high and low sustainable tea
farmers. The high and low sustainable tea farmers were significantly different in their
age. The high sustainable tea farmers were younger than the low sustainable tea
farmers. The average age of high sustainable tea farmers was 44.51 years and of low
Sustainable tea farmers’ was 54.21 years. Similarly, the significant difference was
found in the farming experiences of low and high sustainable tea farmers. The
experience of the high sustainable tea farmers (27.51 years) was low than the low
sustainable tea farmers (35.93 years). There were no any significant differences
between the low and high sustainable tea farmers in terms of their family size, yearly
income, and the number of family members having an off-farm occupations as well as

the number of university-graduated family members.

Table 4.21. Demographic characteristics of low and high sustainable tea frams

Tea farms

Low sustainable High sustainable p-
Variables Mean Std. Dev. Mean Std. Dev.  Value
Age! 54.21 11.47 44,51 10.61 0.00*
Faming experience! 35.93 11.43 27.51 12.59 0.00*
Family size! 4.59 1.60 4.73 1.95 0.64
University graduated
family member? 1.00 1.09 1.11 1.05 0.55
Family members
having other
occupation? 1.21 1.41 1.33 1.15 0.59
Family income® 29932.00 27385.33 34277.78 20954.94  0.30

Variable units; 1 = Years, 2 = Numbers, and 3 = TL per Year
* ** *** shows significant difference at 1%, 5%, and 10%

4.10.1 Education level of low and sustainable tea farmers

The education levels of the high and low sustainable tea farmers was compared on
Table 4.22, and insignificant differences were found between the farmers in terms of
their education levels. The high sustainable tea farmers’ general education levels seem
higher than the low sustainable tea farmers. The few high sustainable tea farmers had
their masters or doctorate degrees, and no one in the low sustainable tea farmers was

a high degree holder.
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Table 4.22. Education level of low and high sustainable tea framers (Percent)

Tea Farms p-
Education levels Low sustainable High sustainable value
Primary school graduate 46.67 38.10
Secondary school graduate 18.67 19.05
High school 21.33 17.46 0.34
University graduated 13.33 22.22
Master/doctorate 0.00 3.17

4.10.2 Income level and social factors of low and high sustainable tea farmers

Table 4.23 describes the income level and some social factors regarding tea farmers.
The farmers signified themselves as low, medium and high-income groups. The
significant differences existed between the high and low sustainable tea farmers in
terms of their self-classification of their income. Most of the high sustainable tea
farmers (66.67%) consider themselves as they belong to medium income groups. The
37.33% low sustainable tea farmers belonged to low-income groups while 20.63%
high sustainable tea farmers were considered themselves as low-income farmers. The
12.70% of high sustainable tea farmers supposed themselves as they belong to high-
income group, and only less than 10% of low sustainable tea farmers characterized
themselves as high-income farmers. Tea farmers were insignificantly different in
terms of having social security or cooperative memberships, and participating in the

village administration.

Table 4.23. Income level and social factors of low and high sustainable tea farmers

Tea farms |
Variables Low sustainable High sustainable p-value
Farmers’ income group
Low income group 37.33 20.63
Medium income group 53.33 66.67 0.09***
High income group 9.34 12.70
Cooperative membership
Yes 61.33 66.67 0.59
No 38.67 33.33 '
Participation of farmer in village administration
Yes 25.33 31.75 0.45
No 74.67 68.25 )
Social security
Not any 6.67 0.00
Bag kur 12.00 14.29 0.60
SSK 69.33 80.95 '
Other 12.00 4.76

* ** *** shows significant difference at 1%, 5%, and 10%
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4.10.3 Farm structure and management practices of low and high sustainable tea

farmers

Table 4.24 shows the farm structures, and some other management and output related
variables. The high and low sustainable tea farmers were insignificant in terms of
owning a tea land and the numbers of parcels. The significant differences were found
between high and low sustainable tea farmers in terms of parcel age, slop of the land,

and tea planted fields.

The low sustainable tea farmers had 0.75 hectares, while high sustainable tea
farmers had 0.96 hectares of tea lands. The high sustainable farmers had younger tea
orchards as compare to low sustainable tea farmers. They had 27.75 years old tea
orchards while the low sustainable tea farmers had 47.47 years old tea orchards.
Similarly, the slop of the farms cultivated by the high sustainable tea farmers was not
greater, 32.17%, while the slop of low sustainable tea farmers’ was more than 45%.
Moreover, the high sustainable tea farmers were technically more efficient than low
sustainable tea farmers.The technical efficiency score of high sustainable tea farmers
was 0.60, and of low sustainable tea farmers’ was 0.47. This implies that the low
sustainable tea farmers wasting their farm inputs by more than 50%. Furthermore, the
high sustainable tea farmers had a significantly high yield of tea than low sustainable

tea farmers.

The average yield of high sustainable tea farmers was 16.15 tons per hectare,
while low sustainable tea farmers’ average tea yield was 14.32 tons per hectare.
Farmers were not significantly different in labor productivity and the amount of
chemical fertilizer used. The high sustainable tea farmers were applying significantly

lower amounts of chemical fertilizers than the low sustainable tea farmers.
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Table 4.24. Farm structure of low and high sustainable tea farmers

Farm Characteristics Tea farms
Low sustainable High sustainable

Mean Std. Dev. Mean Std. Dev. p-value
Total land under tea! 0.75 0.59 0.96 0.79 0.07***
Number of parcels? 4.95 3.35 5.24 3.32 0.61
Age of parcels® 47.47 12.78 27.75 5.62 0.00*
Pruning time period* 9.84 0.83 10.00 1.15 0.44
Slop of orchards® 47.36 16.71 32.17 12.35 0.00*
Altitude® 303.83 294.11 363.68 281.71 0.22
Distance from reception
point (m) 1011.40 860.98 1226.19 958.70 0.17
Chemical quantity” 1.20 0.58 0.98 0.61 0.03**
Technical efficiency 0.47 0.17 0.60 0.22 0.00*
Labor productivity® 251.89 55.54 261.43 74.38 0.39
Yield of tea® 14.32 4.22 16.15 4.58 0.02**

1=Hectare, 2=Number, 3 & 4=Years, 4, 5=Percentage, 6=Meter, 8=Kg per day per person, 7 & 9=
Tons per Hectare
* ** *** shows significant difference at 1%, 5%, and 10%

4.10.4 Low and high sustainable tea farmers management practices

In terms of tea management practices, the existence of soil erosion at the farms of high
sustainable tea farmers was significantly lower than the farms of low sustainable tea
farmers, as explained in Table 4.25. Almost more than 73% of high sustainable tea
farmers had reported no soil erosion at their farms while 56% of low sustainable tea
farmers concluded that they had soil erosion problems at their farms. Another
management practice which significantly differentiated the high and low sustainable
tea farmers was the application of fertilizer methods in newly cut tea orchards. Most
of the high sustainable tea farmers were applying fertilizers by mixing with soil
(42.20%) and at the root zone (4.70%). Moreover, 28.40% low sustainable tea farmers
were applying fertilizers by mixing with soil, and 1.40% of them were applying at root
zones of the tea plants. Both low and high sustainable farmers were not significantly
different in terms of the terrace practices, soil test performances, and fertilizer

application methods in uncut tea orchards.
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Table 4.25. Low and high sustainable tea farmers management practices

Variables Tea farms p-value
Low sustainable High sustainable

Erosion or land slide risk
Yes 44.00 27.00

No 56.00 73.00 0.04%
Terrace status

Yes 63.50 64.11

No 25.70 29.69 0.60
Not necessary 10.80 6.30

Soil test performance

Yes 14.90 21.90

No 85.10 78.10 0.27
Method of fertilizer application in newly cut tea orchard

Scattering 70.20 53.10

At root zone 28.40 42.20 0.09***
Mixing with soil 1.40 4.70

Method of application in uncut orchards

Scattering 70.30 59.40 0.18
At root zone 29.70 40.60 '

* ** *x* shows significant difference at 1%, 5%, and 10%

4.10.5 Information sources for fertilizer of low and high sustainable tea framers

Low and high sustainable tea farmers were not significantly different in information
source of fertilizers, and methods of determining the fertilizer time. The farmers were
significantly different in terms of the methods of determining soil’s needs of fertilizers.
Most of the high sustainable tea farmers (47.62%) were taking information from their
elder family members. About 42% of them were not consulting anyone. Only 26.68%
low sustainable farmers were consulting with their elder family members, and 6.35%
- 2.67% of them were determining if the soil in need of fertilizers, by testing soil and
contacting with the staff of agricultural organizations, respectively. Similarly, 6.67%
and 3.17% of high sustainable tea farmers were performing a soil test and contacting
with the staff of an agricultural organization, respectively for determining the soil in

need of fertilizer.
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Table 4.26. Low and high sustainable tea framers’ information sources for fertilizers

Tea farms p-
Information sources Low sustainable High sustainable  value
Source of information for fertilizer
Cooperative 28.40 32.80 0.26
Family member 13.50 21.90
Others 58.10 45.30
Method of determining fertilization time
According personal 93.33 90.48 0.57
experience
From agriculture chamber 1.33 1.59
Others 5.34 7.93
Method of determining soil need of fertilizer
By testing soil 6.35 6.67
From neighbor farmer 6.67 0.00
Elder family member 26.68 47.62 0.03
Staff of agricultural 2.67 3.17 xx
organization
Others 57.33 42.54

*** *** shows significant difference at 1%, 5%, and 10%

4.10.6 Method of handling the herbs of low and high sustainable tea farmers

Both low and high sustainable tea farmers were the same in terms of handling herbs in
their tea orchards. Generally, 80.95% high and 76% low sustainable tea farmers were
pulling the herbs by hand before harvesting the tea. Not any of the high sustainable
farmers were pulling herbs during harvesting, but 2.67% of the low sustainable tea

farmers

Table 4.27. Low and high sustainable tea framers’ methods of handling the herbs

Tea farms
Low High p-
Handling herbs in tea orchards sustainable sustainable  value
Pulling off with hand before harvesting 76.00 80.95
tea 0.59
Pulling off during tea harvesting 2.67 0.00 '
Others 21.33 19.05

4.10.7 Application of 2.5 leaves rule in tea collection by low and high sustainable

tea framers

The low and high sustainable tea farmers’ responses regarding their application level

of 2.5 rules in tea leaves collection were given in Table 4.28. The results described an
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insignificant difference in application response of both low and high sustainable tea
farmers. However, the 19.05% high sustainable tea farmers were taking it into account
, 44.44% of them were occasionally considering it , and only 36.51% were not taking
care of this 2.5 rule in tea leaves collection. Similarly, 21.33% of low sustainable tea
farmers were conscious about the rule, 36% of them were occasionally following it ,

and 42.67% were not keeping it.

Table 4.28. Application of 2.5 leaves rule in tea collection by low and high
sustainable tea farmers

Tea farms p-
Application of rule Low sustainable High sustainable value
Yes 21.33 19.05
Occasionally 36.00 44.44 0.59
No 42.67 36.51

4.10.8 Quantity of leaves in harvested tea by low and high sustainable tea

farmers

The low and high sustainable tea farmers’ judgments of the quantity of 2.5 leaves as
well as leaves shorter and taller than 2.5, were asked. They responded differently in
terms of the quantity of 2.5 leaves. Table 4.29 describes the farmers' responses that the
high sustainable tea farmers estimated their collected tea contained more than 50 % of
2.5 leaves, while low sustainable tea farmers concluded it was only 41.8%. Moreover,
according to the farmers’ responses, the high sustainable tea farmers harvested lower
quantities of taller tea leaves as compared to the low sustainable tea farmersBoth types
of farmers were not significantly different in their responses regarding the quantity of

shorter leaves in harvested tea.

Table 4.29. Quantity of leaves in harvested tea by low and high sustainable tea

farmers
Tea farms
Low sustainable High sustainable
Leaves types’ quantity Mean Std. Dev. Mean Std. Dev. p-value
Quantity of 2.5 leaves 42.02 30.32  52.42 32.56 0.05**
Quantity of shorter
leaves than 2.5 14.66 20.79  13.76 21.37 0.80
Quantity of taller leaves
than 2.5 43.17 33.80 3381 27.95 0.08***

* ** *** shows significant difference at 1%, 5%, and 10%
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4.10.9 Types of mass communication between low and high sustainable tea

framers

Table 4.30 describes the low and high sustainable tea farmers in term of using social
media. The most commonly used mass communication sources were asked based on
the farmers’ use of those sources frequently.The significant difference was found
between the low and high sustainable tea farmers in using the internet. Most of the
high sustainable tea farmers were using the internet more frequently than low
sustainable tea farmers. Only 17.46% of high and 36% of low sustainable tea farmers

have never used the internet.

Table 4.30. Types of mass communication by low and high sustainable farmers

Tea farms
Mass communication Low sustainable High sustainable  p-value
Newspaper reading frequency
Daily 28.00 34.92
Several time a week 29.34 26.98
Once a week 9.33 11.11
Several time in a month 4.00 6.35 0.81
Once a month 9.33 7.94
Never read 20.00 12.70
Frequency of listening radio
A few hours a day 17.33 22.22
About an hour a day 9.34 15.87
Several hours in a month 13.33 14.29 0.26
Never listen 60.00 47.62
Television watching frequency
A few hours a day 81.33 68.25
About an hour a day 10.67 15.87
Several hours in a month 8.00 15.88 0.23
Never watched 0.00 0.00
Frequency of using the internet.
A few hours a day 42.67 65.08
About an hour a day 6.67 7.94 0.04%*
Several hours in a month 14.66 9.52 '
Never used 36.00 17.46

* ** *x* shows significant difference at 1%, 5%, and 10%
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4.10.10 Low and high sustainable tea farmers’ participation in agricultural

events and discussion and meeting with others

Table 4.31 presents the low and high sustainable tea farmers’ participation in
agricultural events and their discussion with other tea growers. The high sustainable
tea farmers frequently met with the agricultural technicians and engineers as compared
to the low sustainable tea growers. Only 34.92% of the high sustainable tea farmers
concluded meeting an agriculturist less frequently, while the number was 68% for the
low sustainable farmers. Similarly, the high sustainable tea farmers also considered
the opinion or views of other tea growers regarding tea farming. 36.51% of the high
sustainable tea farmers were using other tea growers’ views in tea farming, while only
16% of the low sustainable tea farmers were using this source . Moreover, those never
used the other farmers’ opinions were 37.33% of the low, and 26.98% of the high
sustainable tea farmers. Furthermore, the high sustainable tea farmers were also
participating in symposiums, conferences, and corner meetings about tea farming, held
in study area. Almost 73% of the low sustainable tea farmers had never participated in
such events. Almost more than 40% of the high sustainable tea farmers participated in
tea farming related events, many times or at least several times, during the last fiscal

year.

Table 4.31. Low and high sustainable tea farmers’ participation in agricultural events
and discussion and meeting with others

Tea farms p-
Variables Low sustainable High sustainable value
Frequency of meetings with the agricultural technician and engineer
Daily 4.00 6.35
Several time a week 2.67 11.11
Once a week 12.00 20.63 0.01*
Several time in a month 5.33 9.52
Once a month 8.00 17.46
Less frequent 68.00 34.92
The use of others' views on agricultural issues.
Every time 16.00 36.51
Sometime 46.67 36.51 0.02**
Never 37.33 26.98
Participation in meetings, symposiums, conferences, etc. Related to agricultural issues
Many time 4.00 19.05
Several time 22.67 22.22 0.02**
Never 73.33 58.73

* ** *x* shows significant difference at 1%, 5%, and 10%
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4.11 Frequency of Owners and Shareholers with Low and High Sustainability
Level

Table 4.32. Frequency of owners and shareholders with low and high sustainability
levelTable 4.32 explains the frequency distribution, and calculated percentages of
owners and shareholders participation in agricultural events, by considering the low
and high sustainable tea farms. The results depict that the 54 (49.60%) of the farm
owners were tiltled as the low sustainable tea farms, and 57 with 51.40% were as the
high sustainable tea farms. Moreover, 20 of the shareholders were identified as the low

sustainable tea farms, and 7 of them as the high sustainable tea frams.

Table 4.32. Frequency of owners and shareholders with low and high sustainability

level
, Owner Shareholder
Framer’s
categories Frequency Percentage Frequency  Percentage
Low 54.00 49.60 20.00 74.10
High 57.00 51.40 7.00 25.90
Total 111.00 100.00 27.00 100.00

4.11.1 CTFSI of low and high owner tea frams

describes CTFSI of the low and high sustainable owners’ tea farms. The results
denoted that the low sustainable tea orchard owners experienced low economic and
environmental sustainability than that of the high sustainable tea orchard owners.
Overall, the high sustainability owners' tea farms were highly satisfactory at their
higher sustainability levels as compared to the low sustainability owners' tea farms.
The low economic sustainability of the low sustainable tea farms was the reason for
the overall low tea farms sustainability.

Table 4.33 describes CTFSI of the low and high sustainable owners’ tea farms. The
results denoted that the low sustainable tea orchard owners experienced low economic
and environmental sustainability than that of the high sustainable tea orchard owners.
Overall, the high sustainability owners' tea farms were highly satisfactory at their
higher sustainability levels as compared to the low sustainability owners' tea farms.
The low economic sustainability of the low sustainable tea farms was the reason for

the overall low tea farms sustainability.
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Table 4.33. CTFSI of low and high sustainbale owner tea frams

Sustainability Low sustainable High sustainable p-

Dimensions Mean SD Mean SD value
Economic 0.22 0.07 0.33 0.10 0.00
Social 0.48 0.11 0.55 0.11 0.00
Environment 0.36 0.14 0.54 0.12 0.00
CTFSI 0.36 0.04 0.48 0.05 0.00

4.11.2 CTFSI of low and high shareholder tea frams

explains the CTFSI of low and high sustainable shareholder tea farms. The results
denoted that the low sustainable shareholder tea growers also experienced lower
economic and environmental sustainability than that of the high sustainable
shareholder tea farms. The overall tea farms sustainability levels of shareholder farms
in the high sustainability group were also highly statisfactory as compared to
shareholder tea frams those were in the low sustainability group. The low economic
sustainability of low and high sustainable shareholder tea frams was the reason of the
overall low tea frams sustainability.

Table 4.34 explains the CTFSI of low and high sustainable shareholder tea farms. The
results denoted that the low sustainable shareholder tea growers also experienced
lower economic and environmental sustainability than that of the high sustainable
shareholder tea farms. The overall tea farms sustainability levels of shareholder farms
in the high sustainability group were also highly statisfactory as compared to
shareholder tea frams those were in the low sustainability group. The low economic
sustainability of low and high sustainable shareholder tea frams was the reason of the
overall low tea frams sustainability.

Table 4.34. CTFSI of low and high sustainability shareholder tea farms

Sustainability Low sustainable High sustainable p-

Dimensions Mean SD Mean SD value
Economic 0.25 0.07 0.36 0.09 0.00
Social 0.46 0.09 0.57 0.07 0.01
Environment 0.29 0.12 0.47 0.08 0.00
CTFSI 0.33 0.05 0.47 0.04 0.00

Note: Although the interaction effect of owner and shareholders with low and high sustainability
category was not significant, the economic sustainability of low and high shareholder tea frams was
high as compare to the economic sustainability of low and high owner tea farms.
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412  Assessment of Factors or Variables Affecting the Tea Farms’

Sustainability

Table 4.35 shows the factors responsible for tea farms sustainability. The results of
Tobit model includes independent variables such as farm characteristics, and socio
economic characteristics of the farmer. The model was overall significant at p<0.000.
The explanatory variables describe the tea farms sustainability by 42%.

The farm sustainability and age of farm manager has negative association. This
relationship can be explained by the fact that the younger farmers, as compared to
older ones, are less likely to abandon the agriculture in the long term (greater social
sustainability), and more sensitive to the ecological problems associated with farming
which leads them toward adoption of more ecologically friendly technologies, as well
as their more participation in agro-environmental programs (greater environmental
sustainability), as described by Gould et al (1989); Vanslembrouck et al (2002) and
Mufiz and Hurlé (2006). Moreover, increasing age also affects agriculture negatively,
and output is tended to decline as the age of the farmer increases. Guo et al (2015)
reported that additional input and experience of the older farmers are not enough for
compensating the adverse impacts of aging on agriculture as elder farmers look to
resist in the adoption of new agricultural technologies, and also more likely to abandon
the farming.

As farmers’ education level increases, the tea farming sustainability also
increases. These results are in line with those reported by Gunduz et al (2011). As
formal school education of farmers increase, the farm sustainability also tends to
increase because the higher education also has a significant positive impact on
efficiency (Mburu et al, 2014; Xu et al, 2015); and educated farmers are better to
observe, interpret and adopt the new information and technologies (Abdulai and
Eberlin, 2001). Saltiel et al (1994) also described a positive but insignificant effect of
education on the adoption of sustainable agricultural practices.

Family labor also has a positive and significant impact on sustainability.
Having more family members employed at the farm contributes positively to social
sustainability. Moreover, family labor looks more efficient-user of the inputs as well
as more productive than the hired labor, and it also leads to higher economic
sustainability. The main argument in favor of family labor is the positive effect of

sustainability that is the timelines of operation as well as the quality control of the
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resources. Family labor enables the farm operator to put family labor in action at the
farm during the peak seasons when hired labor becomes comparatively scarce
(Dhungana et al, 2004; Rahman and Rahman, 2009). These positive impacts of family
labor prove its contribution to the social as well as economic sustainability.

Farm sustainability increases as the tea planted areas increase in size. The area
under the tea plants is also equal to the area of farm hold by a farmer. Therefore, the
positive significant effect of the area under tea on sustainability can be explained by
three aspects: a) the higher the farm area the better the yield, which in turn leads the
farm to its existence of economies of scale (Alvarez and Arias, 2004; karagiannis and
sarris, 2005), thus, economic sustainability becomes greater, b) the sufficient income
generation leads toward the continuity of farming, which contributes to achieve greater
social sustainability, c) higher generation of environmental benefits like large farm
area make the farmer to better implement the new technologies, and it also allows the
farmer lower their variable costs. Many earlier studies also reported same results that
larger the farms are more efficient in supplying environmental benefits (Burton and
walford, 2005 and Cabhill and Hill, 2005).

The tea farms sustainability and the age of the tea parcel have significant
negative relation. It describes that the older tea plants or orchard leads to low tea farm
sustainability. This older tea orchards’ negative effect can be described in terms of
three sustainability dimensions. Old tea orchards cause low tea productivity, which
declines the earnings from the tea (low economic sustainability). Moreover, low
economic return may cause the migration of the farmers, in search of additional
income sources (low social sustainability). At last,older tea orchards are applied
greater amounts of chemical fertilizers that cause soil erosion as well as water
pollution in such a rainy area (low environment sustainability). Dutta et al (2010) and
Dutta (2011) also stated that as the age of the parcel increases its negative effects on
tea productivity increases. That may reduce the income that affects economic
sustainability.

The slope of the tea land also negatively affects the tea farms sustainability. As
slope of a land increases, it makes the management difficult in tea orchards, which
negatively affects the sustainability of the farm. The negative effect of a high slope
can be explained as it is one of the main causes of soil erosion, soil degradation and
landslide (Bottcher et al, 2009 Eliasson et al, 2010; Jarasiunas, 2016). Therefore, high

slope causes soil degradation, landslides, and soil erosion: and eroded soil has a
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negative impact on productivity of crops,and a major environmental threat to
agricultural sustainability (Pimentel et al, 1995). The lands with soil erosion negatively
influence the environmental sustainability by contributing in greenhouse gasses (Van
Oost et al, 2007), and also reducing the productivity of the land by loss of water,
organic nutrients, matter, and depth of soil (Pimentel and Kounang, 1998).

The tea farm sustainability increases as use of chemical fertilizers decrease. Greater
use of chemical fertilizers tends toward the low environmental sustainability by
creating many ecological problems. More chemical fertilizer application is described
as nonpoint contamination source of irrigation and underground water (Shamrukh et
al, 2001), high N concentration on surface and emission of nitrate and ammonia from
farmland (Zhu and Chen, 2002). Long term application of chemical fertilizer can
worsen the soil and environment via accumulation of heavy metal, inorganic acid, etc.
(low environmental sustainability), and also become a source of harmful components
in products of agriculture (Li and Wu, 2008). The negative coefficient of fertilizer in
the model reflects the fact that increase in the use of chemical fertilizers is a negative
phenomenon, the harm is greater than the contribution in profitability obtained from
the use of them (Gomez-Limon and Fernandez, 2010).

The sale value of the product (tea) has a significant positive impact on
sustainability. Logically as sale value increases, the farm becomes more profitable,
which is a positive contribution to economic sustainability, and also farmer becomes
more stable in tea farming (greater social sustainability).

As the farmer hires the labor, it reduces the sustainability. This situation can
be explained by the negative impact of hired labor on gross margin from tea crop due
to the significant difference between the high variable cost, and low margin analyzed
here. Sometimes labor is required to be hired, but it is also a possibility of not having
any significant effect on farm efficiency or profitability. Labor hiring depends on the
time availability of the operator and family members’ availability to work at the farm.
It was analyzed that the farmers can manage the operatio of a tea farm by themselves,
and they should hire labor only when they need. Bojneca and Latruffe (2009) also
explained that hiring labor has a very limited but not significant effect on efficiency .
The participation of farmers in agricultural meetings, symposiums, and training has a
positive impact on the tea farm sustainability. It may be noted that the participation of
the farmer increases his technical knowledge, which makes the operator able to run his

farm better, and making them more profitable and eco-compatible (Kalirajan and
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Shand, 1985; Phillips, 1994 and Mufiiz and Hurlé, 2006). Cavatassi et al (2011)
reported that participation in training programs enhanced the yield through the general
shift in technology as well as increased the use of inputs.

Farmers’ discussions with other tea growers and his consideration of their
opinions, which seems good for tea farming has positive contribution to tea farm
sustainability. Its positive effect is explained by high social sustainability because the
farmers share their experience with each other. Moreover, time passing in discussion
explains good social activity among farmers, which depicts greater social
sustainability and application of opinions in tea farming ables the farmer to manage

tea better than before.
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Owning the land describes higher sustainability. This would be logical, if we bear in
mind that owning the land makes the proprietor implement and adopt long term
strategic management policies, instead of short term perspective that is commonly
associated with leased land.In this current study similar results were found that if
farmers operating the land as shareholders, it would reduce the tea farms sustainability,
and owning the land and self-operating leads toward higher sustainability. That
reinforces the intentions of the owners to keep their land for their heirs. Both of these
aspects describe that the lands are managed with strict criteria by the owners of the
lands. These results are in line with Drost et al (1998); Soule et al (2000) and Fraser
(2004). It should be notable that tenure has not been found to be significant in use and
maintenance of the agricultural resources, even though many studies explained its
importance in the opposite direction (Knowler and Bradshaw, 2007 and Prokopy et al,
2008). Clay et al (1998) and Neill and Lee (2001) described that owned farms are more
likely to be maintained and managed better, and more tended toward the adoption of
agricultural conservation practices. Therefore, the owner-operated farm tended toward
high tea farms sustainability as compare to the shareholder-operated farms.

Table 4.35. Influencing factors on sustainability

Variables Coefficient  Std. Error t p-value
Constant 0.4074 0.0328 12.42 0.00*
Age of Farmer -0.0009 0.0004 -2.43 0.02**
Education 0.0025 0.0039 0.64 0.53
Family labor 0.0087 0.0043 2.03 0.04**
Land under Tea 0.0014 0.0006 2.18 0.03**
Age of parcels -0.0016 0.0003 -4.79 0.00*
Slope -0.0013 0.0003 -5.00 0.00*
Cost of Chemical fertilizer -0.00004 0.0000 -2.34  0.02**
Tea Sale value 0.00002 0.0000 473 0.00*
Labor hiring -0.0134 0.0091 -1.47 0.14
Participation In Agri. Training, 0.0144 0.0091 158 0.12
Symposium etc.

Use of other opinion in tea 0.0355 0.0089 3.99 0.00*
farming

Land tenure status 0.0622 0.0107 5.79 0.00*

(*) shows coefficient with p<0.01, (**) coefficient with p<0.05; N= 138; Log Likelihood 239.78; LR ¥? (10) =
140.33; p> 2= 0.000; Pseudo R?=-0.42
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4.13 Exploring the Factors Influencing the Decision of Existing or Entering Tea

Farming

Literature confirms the different land tenure systems all over the world. There are
different forms of land tenure such as owner, renter, and shareholder. (Alam et al,
1995; Kurosaki, 2005; Habiba et al, 2012; Bashir et al, 2012; Ul-Haqg et al, 2016 and
Shahbaz et al, 2017). It was explained earlier that all forms of tenure may be different

in their farming practices.Consequently, different objectives motivate landowners and

tenants that may have an impact on adoption of best management practices at the farm
(Cox, 2010). Land tenure and adoption of best management practices were deeply
explained; land tenure farming in favor and in contradiction of adoption of best
management practices were also explored globally. The cash renter and share renter
are less likely to adopt best management practices as compared to owner-operators,
and insecure land tenure is a real obstacle of long term soil conservation (Soule et al,
2000; Fraser, 2004 and AFT, 2013). Praneetvatakul et al (2001) also reported that
insecure land tenure might reduce the incentives of improving land productivity.
Although land tenure affects the soil conservation, and land productivity through low-
level adoption of best management practices, but there was a lack of studies entails the
factors those influence the decision of the landlord to give their land to other, and
leaving tea farming as well as factors those also influence a person to become a

shareholder.
4.13.1 Assessing the factors influencing the landlord to give their land to others

Table 4.36 depicts the relationship between predictors and the landlord’s situation of
giving their lands to others. The factors those used in the Logit model affecting
significantly the decision of the landlord to give their land to others were age of the
landlord, his education, having an off-farm occupation, and membership of any
cooperative. The first variable age of the landlord describes that as the landlord’s age
increases, his probability to give his land to others also increases. Similarly, the highly
educated landlords were more likely to give their lands to others as compared to the
low educated landlords. Moreover, having an off-farm occupation increase the chance
of a landlord to give his land to others. The farmers having off-farm occupations are
more likely to give their lands to shareholder as compared to those have no off-farm

100



occupations, by a factor of 10.01. The last variable is cooperative membership; it
means the landlords having cooperative memberships are less likely to give their lands
to others. The household who actively participates in the off-farm activities or
occupation has a high probability to supply land in the rental market (Kung, 2002;
Zhang et al, 2004).

Table 4.36. Factors influencing the probability of giving land to shareholder

Estimate  Std. P- Odd  Marginal
Parameters (Bs) Error t value  ratios effects
Intercept -476 124 -3.82 0.00* 0.0002
Age (years) 0.04 0.01 260 0.01* 1.07 0.006
Education (years) 0.13 0.04 311 0.01* 1.27 0.022
Family size (no.) -0.05 011 -045 0.65 0.90 -0.009
Having off-farm
occupation 1.29 039 332 0.00 10.01 0.214
Family member having
other occupation (no.) 0.01 0.13 0.07 0.94 1.05 0.002
University graduated
family members (no.) 0.15 0.15 099 0.32 1.27 0.026
Membership of
cooperative -0.73 0.35 -2.05 0.04** 0.28 -0.120

Independent variable (Y) = 1 for real owner of land otherwise 0; Log Likelihood = -41.193; AIC Value = 98.386;
SC Value = 121.804; Likelihood Ratio = 54.045; x> =54.05 Pseudo R? = 0.396; Correctly Classified = 85.51%

The marginal effects of the independent variables were also included in the
above table. The one year rise in age, the probability of giving land to other increases
by 0.006 (or 0.6%) while all other variable held constant. The one unit change in
education, the chance of giving the land to other increases by 2.2%. The one unit
change in family size resulted in the 0.9% decline in the probability of giving land to
others. If the landlord has other occupation, then he is 21.4% more likely to give his
land to others. One unit change in number of university graduates, and family members
having other occupations increase the probability of giving land by 2.6% and 0.20%,
respectively. If the landlord is a member of a cooperative, then he is less likely to give

his land on share basis by 1.20%.
4.13.2 Assessing the factors influencing shareholder to act in this position

Table 4.37 explains the factors influencing the decision of a person to become a
shareholder. Only two among eight total independent variables had a significant effect

on the probability of a person to become a shareholder. First one is the age, which
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describes that the probability of a person to become a shareholder decreases as the age
of a person increase. The second variable was education, which reduces the chance of
a person to become a shareholder as he has high education. Deininger and Jin (2008)
described that the head of a tea farm family at a young age is more likely to rent than
the one at an older age; - having a higher education level as well as an off-farm
occupation reduces the probability of renting the land. The marginal effects describes
that one unit rise in age of farmer reduces the probability of becoming a shareholder
by 0.61%. Similarly, more education reduces the chance of a person to become a
shareholder by 1.87%.

Table 4.37. Factors influencing the likelihood of a farmer to act as shareholder

Parameters Estimate Std. T P- Odd  Marginal
(Bs) Error value ratios effects

Intercept 1.61 091 177 0.08** 19.58

Age (years) -0.02 0.01 -188 0.06** 0.96 -0.006

Family size (no.) -0.01 0.08 -0.10 0.92 1.00 -0.002

Education (schooling -0.08 0.04 -190 0.06** 0.87 -0.018
years)

University graduated -0.15 0.15 -1.00 0.32 0.76 -0.036
family member (no.)

Family member -0.08 0.11 -0.67 051 0.88 -0.018
having other

occupation (no.)

Membership of -0.18 0.27 -0.64 0.52 0.73 -0.043
cooperative

Dummy for off-farm -0.01 0.27 -0.05 0.96 0.99 -0.003
occupation

Dummy for farmers' -0.48 029 -1.67 0.10 0.44 -0.117
wish

Independent variable (YY) = 1 for shareholder otherwise 0; Log Likelihood =-60.75; AIC Value = 139.50; SC Value
= 165.84; Likelihood Ratio = 14.93; Pseudo R? = 0.11; Correctly Classified = 81.16%

4.14  Social Cost of Shareholding in Tea Farming

Table 4.38 describes the social cost associated with shareholding tea farming in the
study area. The shareholders were getting 79 kg per hectare of tea yield as well as
applying 73.61 kg per hectare of more chemical fertilizers as compare to owners. Their
use of extra inputs and low yield exert the social cost equal to 879.32 TL per hectare.
Although the cost is very low, the shareholders need need to consider the adverse
effects of chemical use on society even they were harvesting low yield. If they reduce

their inputs by 5%, they can minimize the social cost regarding their farming.
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Moreover, the average area tenured by the shareholders in the locality was
1.18, which comprised 0.61% of the total average area of the sampled farms.
Considering this proportion, the tea cultivated area in Turkey denotes that the total
area tenured by the shareholders would be equal to 57413.50 hectares that amount to
the total of 44.14 million TL in social cost for the country associated with shareholder
tenure. Similarly, 61% of Rize’s tea cultivated area was equal to 57413.50 hectares
cultivated by shareholders . This describes the 30.55 million TL social cost of
shareholder tenure in the Rize province. This 5% high use of inputs and 79 kg low

output create expence of millions of Turkish Liras at the aggregate level.

Table 4.38. Social cost of shareholding in tea farming

Parameters Values

TEo 0.52

TEs 0.47

TEo — TEs 0.05

IcH 73.61 Kg/Hectare

I 5.25 Days/Hectare

{(TEo — TEs)*lcr.) }*IPcryy =  726.85 TL/Hectare

A

TYo -TYs 79 Kg/Hectare

(TYo -TYs)*Pry=B 152.47 TL/Hectare

SC shareholding = A+B 879.32 TL/Hectare

Tea area 1.95 hectares

Tea area shareholder 1.18 hectares

Taea areashareholde / Tea area 0.61=1.18/1.95

Tea area (Turkey) 82950.50 Hectares

Tea area (Rize) 57413.50 Hectares

SCrurkey 44.14 Million TL = (82950.50*0.61*879.32)
SCrize 30.55 Million TL = (57413.50*0.61*879.32)
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5 CONCLUSION AND RECOMMENDATIONS

5.1 Conclusion

Turkey has a very diversified climate which enables the country to cultivate many
annual and perennial field crops as well as orchards. The geographical distribution of
the country also facilitates the site-specific cultivation of crops in different regions.
Eastern Black Sea Region is very famous for its climatic and geographical conditions
which empower the residents to cultivate the perennial crops, such as tea. With the
pace of increasing population, the demand for tea cultivation is also increasing with
the limited tea cultivated areas. . This growing demand for tea with area limitation
pressure, the farmers use extensive human-made inputs such as chemical fertilizers
like NPK fertilizer. The use of such types of fertilizers threats the sustainability of the

tea farms.

Consequently, sustainable development is the need for maintaining the natural
resources, and necessary for the survival of the species. It describes the ability of the
present generation to fulfill their needs without compromising the needs of future
generations. Similarly, tea needs a humid and heavy rainy environment with no
stagnation of water, and also requires fertilizers. These tea requisites show that the
present tea farmers should utilize the available limited natural resources, and use them
for tea cultivation to fulfill their needs in ways that do not affect future generations’
abilities to use these resources also for tea cultivation. In this context, sustainable tea
farms can be defined as growing economically viable, socially acceptable, and

environmentally friendly tea plants.

The current study is planned to analyze the shareholder tea farming system and
its effects on the sustainability of the tea farms. More specifically, this study explains
the selection of indicators for measuring the tea farms sustainability composite index.
The study also fulfills the research gap associated with the sustainability assessment
of the tea farms as well as the selection of indicators and methodology to compute
composite tea farms sustainability index. Furthermore, the shareholder and owner-
operated tea farms were also compared based on their socio-economic characteristics
and their sustainability level. The user friendly and widely acceptable indicators had
been proposed together with comprehensive methodology for combining the selected

indicators. To complete this study, Rize province of the Eastern Black Sea Region,
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which has been famous for tea cultivation, was selected.. Tea farming provides a
source of income to thousands of families of the region those directly and indirectly

involved in as farmers, extension agents, and staff of tea firms.

The final sample size for this study was selected by applying the stratified
sampling approach. For this, the list of the tea farmers collected from the provincial
agricultural department. Total 1647 registered tea farmers were the accessible
population, and they were arranged with their tea cultivated land in ascending order.
Three strata of these ascendingly ordered tea farmers were defined. With the stratified
sampling formula, finally 138 tea farmers were the sample size of this study. The tea
farmers were randomly selected and directly interviewed by the research team

consisted of experienced Masters and Ph. D experienced .

To measure the sustainability of these selected tea farmers, the selection
procedure was based on the site specific characteristics, climatic condition of the
region, and the literature. First, literature was reviewed for determining the adoptable
farm level indicators. Second, criteria were defined to select the indicators. Third,
basic factors were defined based on the site-specific characteristics, and climate
conditions of the region. The analysis of adoptable farm level indicators was conducted
to analyze whether these were according to the selection criteria and defined basic
factors or not. The indicator fulfilled the criteria, and also according to the basic factors
was passed to the validation procedure. The 3S-methods of validation were applied.
Moreover, new indicators were also chosen to complete the specific and certain

numbers of indicators for measuring unbiased tea farms sustainability.

First, owner and shareholder-operated farms were compared in terms of their
farm characteristics, their management practices, and personal characteristics. The
owner farmers were older, highly educated, and also had greater farming experiences.
The numbers of university-graduated as well as having off-farm occupation family
members of owners were greater as compared to the family members of the
shareholders. Most of the shareholders categorized themselves as they belonged to the
low-income group as compared with owners. Most of the owners were considered

themselves in the medium income category.

The land held by the shareholders under tea was 1.18 hectares which was

significantly greater than the land held by the owners (0.76 hectares). Moreover, a
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person collected 281.48 kg per decare tea leaves at the farm of shareholders while the
productivity of a person to collect the tea leaves at owners’ farms was only 250.11 Kg
per decare. The soil erosion problem was commonly existing at the farms of the
shareholder and owners, but the terracing practices was significantly high at owner’s

farms. The shareholders were using the internet more frequently than the owners.

Although the shareholders had more tea cultivated area as well as labor
productivity per day to collect tea leaves at the farm, the owners were managing
resources very well. The owners were good in terrace practicing, which reduced the
risk of soil erosion, landslide, and also make the management of tea easy. The owner
and shareholder were insignificantly different in terms of other management, farm,
and personal characteristics. However, most of the owners were testing their farm soil,
and also using good fertilizer application methods than the shareholders. Moreover,
the farmers were also not different in obeying the 2.5 rule of tea leaves, and they were
occasionally following this rule during the collection of tea leaves. The variable cost,
return and gross margin of the owner-operated farms was lower than the shareholders-
operated farms. The owner-operated farms average variable cost was 5659.50 TL per
hectare, and their gross margin was equal to 22911.40 TL per hectare. Similarly,
shareholder-operated farms’ average cost was 6198.70 TL per hectare, and their gross

margin was equal to 25284.10 TL per hectare.

The landlords’ decision of giving their lands to others were influenced by their
ages, education levels, having anoff-farm occupation, and having a cooperative
membership. The results of logistic regression described that the older, highly
educated landlord as well as having off-farm occupation increase their chance to give
their land to others. Moreover, the landlord having a membership of any cooperative
could be less likely to give their land to others. On the other hand, to become
shareholders, the tea farmers were affected significantly by their age and education
levels. The older person could be less likely to become a shareholder as compared to
the younger person. Similarly, the higher the education level of the tea farmer, the
lower the probability of a person to become a shareholder was observed. The average

economic social and environmental sustainability was 0.23, 0.52 - 0.43, respectively.

The tea farms’ sustainability was calculated with a certain set of carefully

selected numbers of the indicators under each dimension as for the economic, social
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and environmental sustainability. The overall Composite tea farms sustainability index
(CTESI) varies in the range of 0.18 to 0.58. The average CTFSI was 0.39, which
describes the low tea farms sustainability based on the selected indicators. The average
economic social and environmental sustainability was 0.23, 0.52, and 0.43,
respectively. The low sustainability was due to the low economic sustainability,
followed by environmental sustainability. The social sustainability was satisfactory
than all other dimensions. The owner-operated farms were more sustainable than
shareholders based on all sustainability dimensions. The cluster analysis results
classified the tea farmers into low and high sustainable tea farmers based on their
CTFSI. This analysis resulted in 75% of the tea farms as low and 63% as the high

sustainable tea farmers

Considering the farm sizes of the farms, most of the owners were small
farmers, but most of the shareholders were large farmers. The interaction effect
between the land tenure styles (owner and shareholder), and farm size categories
(small, medium and large frams) was insignificant. The sustainability comparison of
the small, medium and large owner-operated tea farms denotes that the economic
sustainability decreases by lowering the farm sizes. Similarly, a declining trend was
found in overall tea farms sustainability. Remaining two dimensions, social and
environmental, did not show this declining trend in comparison to the farm size. In
terms of the social sustainability, at large, the small farmers were the same. The

environmental sustainability was high at medium-sized owner farms.

There was no significant difference that was found among small, medium and
large shareholder tea farms. However, economic sustainability decreased with the
decline in farm size. The overall tea farms sustainability denoted same declining trend

with a decrease in the farm size.

The comparison of the low and high sustainable tea farmers described that the
high sustainable tea farmers were younger, and low experienced than the low
sustainable tea farmers. Moreover, the high sustainable tea farmers were having young
tea orchards as well as the low slope of their tea land. Additionally, they were
technically efficient, and their tea yield was also high than low sustainable tea farmers.
The soil erosion problem was also not severe at the farms of high sustainable tea

farmers. Furthermore, they were applying the fertilizers by mixing with soil and
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applying at the root zone in newly cut tea orchards. Similarly, high sustainable tea
farmers were collecting more 2.5 tea leaves followed by the leaves taller than 2.5 as

compare to the low sustainable tea farmers.

The high sustainable tea farmers were also applying significantly lower
amounts of chemical fertilizers as compared to the low sustainable tea farmers.
Moreover, they were frequently participating in agricultural related events such as
symposiums, training and conferences. Similarly, they were also frequently consulting
tea farming issues with other tea farmers in their villages or town. Furthermore, high

sustainable tea farmers were frequently meeting with an agriculturist.

The sustainability levels of the owners and shareholders were also compared
by considering the low and high sustainability tea farmers. The 51.40% of sampled
owner farmers were categorized as high sustainable owner tea farmers, and 49.60%
were categorized as low sustainable owner tea farmers. On the other hand, 74.10% of
sharholders were classified as the low sustainable shareholder tea farmers, but only
25.90% of them were ordered as the low sustainable shareholder tea farmers. The
interaction effect between land tenure (owner or shareholder) and low and high
sustainable tea farms was found insignificant. However, all sustainability dimensions
economic, environmental, and social were significantly different between the low
sustainable owners’ and the high sustainable owners’ tea farms . Similarly, the high
sustaianable tea farmers have experienced a significant difference from the low
sustainable shareholder tea farmers in economic, social and environmental

sustainability dimensions.

The total of 12 independent variables were included in the Tobit model. These
variables were the farmers’ personal characteristics, management practices and
farmers’ decisions for tea farming. The size of the tea orchard, tea sale value,
consulting with other farmers, using their opinions in tea farming, and owner-operated

farms were having a significant positive effect on tea farms sustainability.

The age of the farmer, older tea orchards, land with high slope, high amounts
of chemical fertilizer application were ffecting negatively and significantly tea
sustainability. Farmer’s education, family labor, and participation in agricultural

trainings and symposiums were positively affecting sustainability of tea farming. The
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insignificant and negative effect was observed in labor hiring activities on tea

sustainability.

The shareholders held 61% of the land in the region. Considering Turkey, the
area held by the shareholders was 82950.50 hectares, and based on this, the social cost
of shareholder tea farming system in the country was 44.14 million TL. On the other
hand, the area held by shareholders was 57413.50 hectares, and the social cost of the

shareholders’ tea farming system in Rize province was 30.55 million TL.
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5.2

Recommendations

5.2.1 For farmers

The suggestions for farmers, government and extension agents was were separately

developed based on the study conclusions. First of all, sSuggestions for the farmers

were written as the first part.

It was suggested to increase the sustainability level that; The high use of
chemical fertilizers led toward high production costs while there is a minimal
positive effect on the tea yield which lowers the economic sustainability. In
addition, it is has been causing significant environmental problems such as
disappearing the extinction of snakes and rats from the tea orchards as well as
degrading natural balances which causing low environmental sustainability.
Avoiding excessive use of chemical fertilizers will probably make significant
contributions to both economic and environmental sustainability.

Farmers should not apply the chemical fertilizers more than recommended
quantities y, and should also prefer the application at root zones or mixing with
the soil that should lead to increase the economic (low production cost) as well
as the environmental sustainability (low chance of health associated problems,
and natural resources depletion problems).

When the land slope is high, farmers should make more parcels, and should
also practice terracing which leads toward better management and low soil
erosion/landslide risk which make the environmental sustainability good.

The soil need of fertilizer should be determined by soil test performance or
with the consultation of agricultural technicians (increase the social
sustainability by raising social influences).

Farmers should avoid to hire hiring unnecessary additional hired labor while
family labor is enough to harvest and to apply the fertilizer. Although hiring
labor increaseincreases the social sustainability, it also decreasedecreases the
economic sustainability as well. The first important thing is to control the
production cost to increase the economic sustainability which may lead to

sustainable tea cultivation.

110



e Farmers should replant the tea orchrds those reaching economic life of 50 years
which to increase the yielding capacity and that directly affects the economic

sustainability.
5.2.2 For the government

To increase the tea sustainability, government should focus to stabilize the lives of the
residents by providing additional income sources. As Rize province is well suitable

for tea cultivation, the possible income source may be animal husbandry. For that;

e Farmers need government assistance to start animal husbandry. for this,
government lprovincial and local governmental agricultural offices should
assist them with the provision of medium or long term loan options to start
dairy farming.

e Furthermore, farmers should also be provided the technical assistance to make
dairy farming successful in the region. These types of side-sources will lead
toward long term sustainable agriculture in region.

¢ In this way, tea growers can also have the opportunity to reduce the use of
chemical fertilizer by replacing it with farm yard manure available.

e The government also can promote the sustainable practices in tea farming by
paying higher prices to adopters than non-adopters. This is possible by the
Caykur which is highly engaged with the tea farming in the region.

e The government should regularly conduct the tea farm related trainings
workshops, and symposiums for farmers to increase their knowledge about the

new technologies for tea cultivation.
5.2.3 For extension organizations

Since pluralistic extension system in common in Turkey, different organizations are
engaged in extension services. Among these are public organizations such as Ministry
of Agriculture and Forestry, and Ministry of Industry and Development. Ministry of
Agriculture and Forestry is organized throughout the country as province provincial
and districtive directorate offices employing hundreds of agricultural engineers,
agronomists, veterinarians, horticulturists, soil scientists, agricultural economists, and
etc. Duties and responsibilities of these personnel staff include the preparation and

delivering extension programs to farmers and living in the rural areas. They analyze
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the present situation, identify the needs, and set the program objectives considering
the resources owned by the organization. Ministry of Industry and Development, on
the other hand, established regional development presidencies in different regions of
Turkey. These organizations also identify the preliminary issues in every region and

try to develop programs to develop to support the agricultural and industrial sectors.

The General Directory of Tea Operations (CAYKUR) is one of the related
organizations of the Ministry of Agriculture and Forestry that and directly involved
in tea farming, processing, marketing, and exports. If public extension activities
regarding these issues are carried out by CAYKUR, they would be more effective
since this organization is very functional in the region. The personnel staff employed
by CAYKUR are familiar with agricultural problems and farmers’ socioeconomic
characteristics. But the problem here is to develop a long-term extension program by
identifying the current situation and issues d related to tea farming and agriculture in
general, on which the program objectives should be based. The roles, responsibilities,
and competencies of extension personnel should be clarified, and in-service training
programs should be developed to update and upgrade their skills considering the
changing situations. Extension programs can provide specific information of reducing
the use of chemical fertilizers, increasing the use of manure and organic fertilizers,
timely harvesting the tea product, replanting the old tea orchards, seminars and
workshops about fertilizer application methods, and measures for encouraging farmers

to raise livestock.

Besides public organizations, private sector is also engaged in tea processing.
They may also provide extension services considering their quality purposes
involvement in the sector. For example, if they intend to market very high-quality tea,
they have to provide top quality extension services, from production to marketing. This
requires the employment of highly skillful extension personnelskilled staff and

engineers.

Extension methods to be suggested dependsExtension methods suggestably
depend on the objectives of the programs. For example, if the objective is to inform
farmers about some issues in a short time of period, mass media methods such as radio,
television, and printed materials can be useduseful. However, if the purpose is to
convince farmers to adopt new technologies or to change their attitudes and behaviors,

group and individual extension methods can be used more effectively. Among these
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results and method demonstrations, field days, and farm visits can be effective in the

region.

e They need to contact conduct regular visits to tea farms, particularly when tea
farmers are applying the fertilizer at their tea orchards. They should instruct
the farmers to apply the fertilizer as low as possible with an efficient way.

e The extension agents should educate the farmers about the possible yield loss
as well, as the high possible amounts of fertilizer requirements
whichapplication lowers the economic and environmental sustainability.

e The extension agents should motivate the farmersthe farmers to participate the
in any ongoing symposiums, conferences related to agricultural issues for

enjoying all dimensional tea, especially related to tea farming sustainability.

In order to develop a sustainable tea sector in Turkey, future research should
focus on a couple of issues more specifically. First of all, factors influencing the
quality of Turkish tea should scientifically be determined. How quality of the tea is
influenced in production, transportation, processing, packaging, storing, and
distribution. The problems associated with the quality in every stage should be
identified and solutions must be proposed accordingly. Another research priority
dDirected by the finding of this study, the future research may focus on is consumers
studies. Since tea consumers in Turkey, particularly in the southern regions are
becoming addicted to foreign tea brands., the reasons of thisThe reason behind this
situation should be scientifically be elaborated manipulated. This research Research
may come up with adequate recommendations for producing high quality tea which to
meets the desires tastes of the southern citizens. Finally, future research should focus
on perceptions of sustainable tea farming among the peasants of the Eastern Black Sea

Region of Turkey.
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Cay Ureticisi Anketi

Actklamalar: Ankette sizlere sorulan sorular sadece bilimsel amaclarla kullanilacak
ve hi¢ kimseyle paylasiimayacaktir. Bu yiizden diigiince ve gériiglerinizi tam olarak
actklamaniz, ¢calismanin bagarisini artiracak ve ¢ay taruminda siirdiiriilebilir kaliteli
uretim, isleme ve pazarlama olanaklarint gelistirmek icin uygulanacak politika ve

stratejilere katki saglayacaktir.

li:
Tlgesi:
Koyu:
Ciftcinin Ad1 Soyadi:
Iletisim Bilgileri:
A. CAY TARIMI ILE iLGILI SORULAR
1.Toplam kag dekar ¢ay araziniz vardir? (Belirtiniz) -------------------=--=-oo----- dekar.
2. Cay araziniz kag parselden olugsmaktadir? (Belirtiniz)-------------------------- parsel.

3. Cay parselleri i¢in asagidaki bilgileri doldurunuz?

Parsel no: 1(2(3(4|5|6|7|81]9 (10 |Ort

Yas1 (ilk dikimden sonra)

En son kesim ( ) y1l dnce

Kag yilda bir kesim yapiliyor?

Egim-(slope) (%)

Erozyon / heyelan riski var m1?

Rakim (m)

Alim yerine mesafe (km)

Teras durumu*

Hasat miktar1: Kg/ig¢i/giin

Dekara verim: Kg/da

Toprak testi yapiliyor mu? i) Evet i) Hayir

* 1= Var, 2 =Yok, 3 = Gerekli degil
4. Son yillarda yeni tesis edilmis ¢cay bahceniz var midir?

a) Evet dekar b) Hayir
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5. Cevabiniz evet ise bu bahge i¢in kullandigimiz tohumlugu nereden temin ettiniz?
a) Il/Tlge Gida Tarim ve Hayvancilik Miidiirliigii
b) Kendi arazimden topladim
c) Kooperatiften
d) Ziraat Odasindan
e) Tohum bayii, tiiccar vs.
f) Diger ( Belirtiniz)
6.Yeni kesilmis ¢aylarda kimyasal giibreleri uygulama metodunuz nasildir?
a) Serpme b) Kok bolgesine birakma  ¢) Topraga karistirma
7. Kesilmemis ¢aylara kimyasal giibre uygulama metodunuz nasildir?
a) Serpme b) Kok bolgesine birakma  ¢) Diger (Belirtiniz)
8. Yeni kesilmis caylarda ahir giibreleri uygulama metodunuz nasildir?
a) Serpme b) Kok bolgesine birakma  ¢) Topraga karistirma
9. Kesilmemis ¢aylara ahir giibresi uygulama metodunuz nasildir?
a) Serpme b) Kok bolgesine birakma  ¢) Diger (Belirtiniz)
10. Cay iiretiminde kullandiginiz giibre miktar1 ne kadardir ve giibreyi nezaman

kullaniyorsunuz? (Yagmurdan dnce, sonra?)

Kimyasal glbre, kg/dekar; Ahir giibresi, kg/dekar
11. Cay Uretiminde giibreler i¢in bilgi kaynaklarmiz belirtiniz.

a) Kooperatif b) Gubre bayii c) Aile bireyleri d) Komsu

ciftciler e) Il/Tlge Gida Tarim ve Hayvancilik Miidiirliigii f)

Ziraat Odas1 g) Diger

12. Cayda giibreleme zamanini nasil belirliyorsunuz?
a) Kendi deneyimlerime gore
b) Aile bireylerine sorarak
¢) Komsu ciftcilere sorarak
d) il/ilce Gida Tarim ve Hayvancilik Miidiirliigii elemanlarina sorarak
e) Ziraat Odasina sorarak
) Glbre bayiine sorarak
f) Diger (Belirtiniz)

13. Topragin giibre ihtiyacini ve ne kadar giibre verilecegini nasil belirliyorsunuz?
a) Toprak testi yaptirarak
b) Komsu giftcilere sorarak

c) Aile blyuklerine sorarak
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d) Tarim teskilatindaki teknik elemanlara sorarak
e) Diger (belirtiniz)
14. Cay bahgesindeki yabanci otlarla nasil miicadele ediyorsunuz?
a) Cay hasadindan dnce ot ilaglar1 kullanarak
b) Cay hasadindan 6nce elle kopararak
c¢) Cay hasadi sirasinda elle kopararak
d) Diger (Belirtiniz)
15. Yabanci ot ilac1 kullaniyorsaniz kullandigimiz miktar ne kadardir?
kg/dekar
16. Cay1 toplarken (hasat ederken) 2.5 yaprak kuralint uyguluyor musunuz?
a) Evet b) Kismen  c¢) Hayir
17. Toplam sattiginiz ¢ayin,
% 2.5 vyaprakiken
% _ 2.5 yapraktan daha kiglk iken
% 2.5 yapraktan daha biiyiik oldugunda satilmistir.
18. Eger ¢ay toplama islemini ge¢ yaptiysaniz (2.5 yapragi ge¢mis) bunun nedenleri
nelerdir?
a) Zamanim olmadigindan dolay1
b) Alim yerine araba ge¢ geliyor
c¢) Cay toplayacak ig¢i bulamadigimdan
d) Satis kontenjan1 bulundugundan

e) Diger ( belirtiniz)

19. Cay bahgesi topraklarindan numune alarak toprak testi yaptirdiniz mi?
a) Evet b) Hayir

20. Cay Tariminda Siirdiiriilebilirlik indeksi

A. Ekonomik Faktorler

1. Tarimdan elde ettiginiz gelirde yillar itibariyle bir istikrar durumu? ------------------

a) Artis b) Duragan c¢) Azalis

2. Tarmsal faaliyet digindan elde ettiginiz yillik gelir ne kadardir? (Belirtiniz)

3. Tarim araziniz kendinize mi aittir? a) Evet b) Yarici ¢) Kiralik
Isletmeyi cocuklar arasinda esit olarak bélmeyi diisiiniiyor Evet | Hayrr
musunuz?

Isletme arazisini fabrika, konut vb. amaglarla kullanmay1 Evet | Hayrr
diistiniiyor musunuz?
isletmeden yeterli gelir elde ediyor musunuz. Evet | Hayrr
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B. Sosyal Faktorler
1.Tarim isletmenizde kag yetiskin kadin ¢aligmaktadir? (Belirtiniz?
2. Yore i¢inden (Karadeniz Bolgesi) gelerek isletmenizde ¢alisan kag is¢i vardir?
(Isci /giin olarak belirtiniz) -
3. Yore disindan (Bagka bolgelerden) gelerek isletmenizde calisan gegici tarim isgisi

sayis1 kactir. (Is¢i/giin olarak belirtiniz)

Isletmeye yakin yerde ¢ocuklar icin okul/egitim olanaklar1 Evet | Hayrr

bulunuyor mu?

Isletmeye yakin yerde saghk kuruluslari-bulunuyor mu? Evet | Hayir
Koyde saglikli icme suyu bulunuyor mu? Evet | Hayir
Koyden ilgeye ve ile kolay ulasim olanaklar1 bulunuyor mu? Evet | Hayrr
(Otobiis dolmus vs)

Yeni arazi satin alarak isletmeyi bliyiitme arzusu var mi1? Evet | Hayrr
Yeni cay bahgesi kurarak igletmeyi biiylitme arzusu var mi1? Evet | Haywr

Son yillarda aile bireylerinden go¢ ederek baska ilge veya sehre Evet | Hayrr

yerlesen var midir?

Elde edilen gelirle ailenizin ihtiyacina uygun degisik gidalar Evet | Hayrr

(bakliyat, et, bal, recel, tavuk vb. satin alabilir misiniz?

Elde edilen gelirle ¢ocuklarin okul ihtiyaglar1 (giyim, kitap, Evet | Hayrr

defter vb) rahatlikla karsilanabiliyor mu?

C. Cevresel Faktorler

1.Bir dekarlik ¢ay arazisinde kullandiginiz giibre miktar1 ne kadardir?
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6.Diger triinler icin dekara kullandiginiz ahir giibresi miktar1 ne kadardir?

Kimyasal giibre kulanirken sagilik ilgili problemler oluyor mu?
)] Evet i) Hayir
7. Isletmenizde asagidaki uygulamalardan hangilerini siirdiiriiyorsunuz?
a) Bitkisel ve hayvansal iiretimi ayn1 anda siirdiiriiyorum.
b) Sadece bitkisel tiretim yapiyorum.
c) Sadece hayvansal {iretim yapiyorum.

d) Diger (Belirtiniz)

8. Cay bahgenizi veya diger tarim arazinizi konut fabrika vb amaglarla satmak istiyor

musunuz? i) Evet ii) Hayir

9. Misrr, fasulye, salatalik, domates vb. {iriinleri yetistirdiginiz alanda miinavebe

yapiyor musunuz? i) Evet i) Hayir

Cay uretimindeki masraflar

Tarmsal | Kimyasal Iscilik Ciftlik | Uriin miktar1 Uriin fiyat:
ilag gubre gubresi (Kg/da) (TIVKg)
(Kg/da)
= o S| 8| E
X X Sle|lD|lXx | @
o | = o = RIS | ==
Y |F | X ~ A|O|F|=2|F

3. Yetistirdiginiz diger iiriinler i¢in toplam masraflariniz ne kadardir?

Toplam masraflar Toplam gelir
— — (4] - —
ho) )ED — < (%2} = —
< — [¢B] 2] c O — @
s |lg= 5| £ > 5 = g2 c 8| ¢z
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10. Asagidaki sorular1 besli Likert dlgegine gore cevaplandiriniz?

Ekonomik Faktorler

Devletin iirlin alim garantisi olmadan iiretime devam durumu.

Giibre vb. girdi destegi olmadan Uretime devam etme durum

Cayda alan bazl destek olmadan iiretime devam etme durumu.

Banka ve kooperatiflerden kredi almadan da Uretime devam etme durumu.

Isletmeniz ¢ocuklarmiz ve torunlarmiz igin ne dlgiide yeterli gelir saglayacak?

Cay bahgesi satin alip isletmeyi biiyiitmekle ilgili goriisiiniiz.

Daha cok gelir elde ederseniz organik cay dretimine gecme durumu.
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Sosyal Faktorler

Isletmeye yore icerisinden gelen gecici iscilerle kaynasma durumu

Isletmeye yore disindan gelen gegici iscilerle kaynasma durumu

Cay alim yeri personeli ile kaynagsma durumu

Tarim [l/ilge Miidiirliigii personeli ile kaynasma durumu

Cay fabrikas1 personeli ile kaynagsma durumu

Isletmecinin Ziraat Odas1 personeli ile kaynasma durumu

Isletme personelinin tarimsal girdi tedarikgileri ile iyi iletisim kurma durumu

Isletme bireylerinin kdyde ve ilcedeki dnder/lider ciftcilerle iletisim halinde olmas1 durumu

Koyde ciftcilerin birbiriyle sosyallesmesi ve hos vakit gecirmesi durumu

Koyde caligma saatlerinin diizenli olmas1 durumu

Aile bireylerinin tarimda ¢alisma istegi durumu

Icinde barmilan evin saglik kosullar1 durumu

Aile bireylerinin sosyal giivence durumu

Alle bireylerinin saglik sigortas1 durumu

Aile bireylerinin saghk durumu

Cocuklarin tarimsal faaliyetlerde ¢alisarak basarili ¢ifici olma istegi durumu
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Asagidaki sorular1 besli Likert 6l¢egine gore cevaplandiriniz?

Cevresel Faktorler

Cay bitkisine musallat (infested/attack) olan hastaliklarla yeterince miicadele edebilme durumu

Diger bitkilere musallat olan hastaliklarla yeterince miicadele edebilme durumu

Hayvan hastaliklar1 ile yeterince miicadele edebilme. Edebilmesinin durumu

Heyelan (landslide) veya erozyon riski olan alanlarda tek yillik bitki ekimi i¢in siiriim yapilmamas1

Egimli araziye c¢ay dikerken saglam teraslama yapilmasi.

Heyelan veya erozyon riski olan alanlarda agag¢ dikimi veya ¢ok yillik bitki ekimi yapilmasi

Tarim arazisinden gegen yol, su, elektrik, telefon, dogal gaz vs tesislerin giizergahlar1 dogru se¢ilmesi.

Misrr, fasulye, salatalik, domates vb. liriinleri yetistirdiginiz alanda ahir giibresi kullanilmasi.

Findik alanlarinda kig mevsimlerde koyun otlatilmast

Cay bahgesinin igerisine meyve agact bulundurmak

(ay bahgesinin igerisinde yabanci otlar ve agag¢lar bulundurmak

L
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Egimli arazideki yol, su, dogal gaz, kanalizasyon vb. tesisatlardan sonra yagmur sularini kontrol altina alacak
saglam oluk ve hendek agilmasi.

Egimli arazilerde yapilan yollardan sonra topragin ve taslarin yola ve tarim alanlarina akmamasi i¢in saglam
duvar yapilmas1 ve agik alanlarin agaglandirilmasi

Bir tarim igletmesinde birden ¢ok konut yapilmasi

1= Cok kotii, 2= Kotii, 3=Kararsizim, 4=iyi, 5= Cok iyi
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Asagidaki sorular1 besli Likert 6l¢egine gore cevaplandiriniz?

Politik Faktorler

Cay iiretiminin devlet tarafindan desteklenmesi

Ozel sektdriin ¢ay alimi, isleme ve pazarlamasinin tesvik edilmesi

Bolgede kirsal yatirimlara destek verilmesi

Belediyelerin yol su elektrik vb. altyap1 hizmetlerine 6nem vermesi

Yurda kacak cay sokulmasinin dnlenmesi

Cay tiretiminde kalitenin artirilmasi i¢in Ar-ge ¢aligmalaria destek verilmesi

Yerli iiriin tliketme konusunda farkindalik yaratma kampanyalar1 diizenleme

Cay tarmmu ile ilgili ciftcilere yonelik egitim ve yayim caligmalari

Cifteinin hasat ettigi cayin aninda satin alinmasi

Caym alim yerinde bekletilmeden derhal fabrikaya iletilmesi aginin kurulmasi

Yas cay yapraklarinin zaman gecirmeden isletilmesi

Uriin isleme ile ilgili teknolojinin ve hijyenin gelistirilmesi

Paketleme isleminin modern bir sekilde yapilmasi

Depolama igleminin uygun bir sekilde yapilmasi

Uriin paketleme standardizasyon, dagitim vb islemlerin zamaninda yapilmasi

Kagak cay tiiketim nedenlerinin arastirilmasi

Her bolge tiiketicilerinin damak zevkine uygun cay iglemesi yapilmasi
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1= Cok kétii, 2= Kétii, 3=Kararsizim, 4=lyi, 5= Cok iyi
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HAYVANCILIKLA iLGILi SORULAR
1.Kag bas hayvaniniz var?

Siit inegi Besi s1g1r1
Koyun Kegi
Diger

2.Sahip oldugunuz hayvanlar1 hastalik veya diger problemler i¢in hangi siklikla
kontrol ettiriyorsunuz?

a) Ginlik b) Haftallk  c)Aylik d)Yillik e)Hicghir zaman
3.Koyiiniiz veya mahalleniz civarinda bulunan mera arazilerinin uygun sekilde
otlatildig1 ve korundugunu diisliniiyor musunuz?

a) Evet b) Hayir
4.0tlak arazilerin korunmasi, 1slahi ve verimli kullanimi i¢in agsagidaki
yontemlerinden hangisini veya hangilerini kullaniyorsunuz?

a) Yakma yontemiyle tiim zararlilardan kurtulup yeniden ekim metoduyla otlak

arazi tesis etmek.

b) Kimyasal maddeler kullanarak zararli otlar1 yok etmek.

C) Mekanik metotlar kullanmak (yabanci ve zararl otlar1 kazma veya gesitli

makinelerle sokip kopararak)

d) Koyun ve kegi gibi hayvanlar1 da belirli araliklarla otlatmak.

e) Arazinin bir kismin gevirip belirli bir donem sonra otlatmak.

f) Erken ve asir1 otlatmaktan kagimak.

g) Diger (Belirtiniz)

5.Hayvan hastaliklar1 ve hayvancilikla ilgili diger konularda nereden bilgi
ediniyorsunuz?

a) Ziraat fakiltesinin zootekni bélimindeki elemanlara sorarak

b) Komsu giftcilere sorarak

¢) Aile bayuklerine sorarak

d) Tarim teskilatindaki teknik elemanlara sorarak

e) Diger (belirtiniz)
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6. Hayvanciliktaki masraf kalemleriniz nelerdir?

Yem Masraflar Miktar/Say1 Fiyat1

Kaba yem (Kg/yil)

Kesif yem (Kg/y1l)

Veteriner hekim/ilag

Hayvan sigortasi

Suni tohumlama

Isgiicii (Saat/giin)

7. Hayvanlardan elde edilen gelir

Gelir kaynagi Sayi/Miktar Fiyat

Biiylikbas hayvan satis1

Kiigtikbas hayvan satis1

Siit satis1

Yag/peynir/yogurt

Tavuk/6rdek/gaz

Yumurta

KISISEL SORULAR
1.Bitirdiginiz yas (belirtiniz)

2. Ailedeki kisi sayis1 (Belirtiniz)

3.Egitim diizeyi (Uygun segenegi isaretleyiniz)
a) Okuma yazma bilmiyor b) Okuma yazma biliyor
[k okul mezunu d) Orta okul mezunu e) Lise mezunu f)

Universite mezunu g) Yiksek lisans/ doktora

4. Ailedeki bireylerden {niversitede okuyan veya mezun olan
(Belirtiniz)
5. Ailedeki bireylerden tarim dis1 mesleklerde ¢alisan sayis1 (Belirtiniz)

sayist

6.Kooperatif tiyeligi.
a) Evet (Hangi kooperatif) b)Hay1r
7.Ailenin kdy yonetimine katilimi. a) Evet b) Hayir

8.Arazi varlig1
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a) Kendi arazisi dekar

b) Kiraya tuttugu dekar
c) Ortaga tuttugu dekar
d) Kiraya verdigi dekar
e) Ortaga verdigi dekar
9.Isletme arazisinin ne kadar1 sulu arazidir?
a) Kendi arazisi dekar
b) Kiraya tuttugu dekar
c) Ortaga tuttugu dekar
d) Kiraya verdigi dekar
¢) Ortaga verdigi dekar
10.Traktor varhigi.
a) Evet b) Hayir
11.Sosyal givenlik.
a) Yok b) Bag kur  ¢) SSK d) Diger
12.Girdiler i¢in kredi kullaniliyor mu?
a) Evet b) Hayir
13.Tarmmsal yatirimlar i¢in orta veya uzun vadeli kredi kullanim durumu.
a) Evet b) Hayir
14.Gelir diizeyiniz yaklagik olarak ne kadardir? TVAy; Tyl

15.Koylinliz gelir diizeyi bakimindan diisiik, orta ve yiiksek gelir grubu olarak ii¢
gruba bolinse siz bunlardan hangisine ait olursunuz?

a) Duisiik b) Orta c) Yuksek
16.Bu gelirin yilizde kag1 tarimsal faaliyetlerden saglaniyor? %

17 Kag yildir tarimla ugrasiyorsunuz? yil.

18.Y1llik gelirinizin bitkisel ve hayvansal {iretime ylizde olarak dagilim1 nasildir?

Bitkisel Gretim % Hayvansal tretim %

19. Kendi c¢abanizla geleceginizi belirli Olgiide degistirebileceginizi diisiiniir
musiniz?
a) Evet b) Kismen  ¢) Hayir

20. Tarimda ailenizden kag kisi ¢alisiyor ve onlar ka¢ yasindadir?
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KITLE ILETISIMINDEN YARARLANMA
1.Gazete okuma sikligi.

a) Hergin b) Haftada birka¢ kez c¢) Haftada bir d) Ayda birkac kez
e) Aydabir f) Hicokumaz

2.Radyo dinleme siklig1.
a) Ginde birkag saat b) Giinde yaklasik bir saat  ¢) Haftada birka¢ saat
d) Haftada yaklasik bir saat €) Ayda birka¢ saat  f) Ayda yaklasik bir saat
g) Hicdinlemez

3.Televizyon izleme siklig.
a) Gunde birkac saat b) Giinde yaklasik bir saat  ¢) Haftada birkac saat
e) Haftada yaklasik bir saat e) Ayda birka¢ saat  f) Ayda yaklasik bir saat
g) Higizlemez

4 Internetten haberdar misimniz?
a) Evet b) Hayir

5.Internet kullanma sikliginiz.
a) Gunde birkac saat b) Giinde yaklasik bir saat  ¢) Haftada birkac saat
d) Haftada yaklasik bir saat €) Ayda birka¢ saat  f) Ayda yaklasik bir saat
g) Hic¢ kullanmaz

YAKIN VE UZAK CEVREYLE OLAN iLISKiLER
1.1lge merkezine gidis siklig1.

a) Hergin Db) Haftada birkag kez c) Haftada bir d) Ayda birkag kez
e) Aydabir f) Daha seyrek

2.11 merkezine gidis siklig1.
b) Hergun b) Haftada birkag kez c) Haftada bir d) Ayda birkag kez
e) Aydabir f) Daha seyrek

3.Ziraat miihendisi, teknisyenti ile goriisme siklig1.
c) Hergin b) Haftada birka¢ kez c) Haftada bir d) Ayda birkac kez
e) Aydabir f) Daha seyrek

4.Tarimsal konularda bagkalarinin goriisiine bas vurma durumu.
a) Her zaman b) Bazen c) Asla

5.Tarimsal konularla ilgili toplanti, sempozyum, konferans vs. katildiniz m1?

a) Bircok kez b) Birka¢ kez ¢) Hi¢ katilmadim
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SADECE ISLETMESINi YARICIYA VERECEK KiSiLERE SORULACAK
1.Bitirdiginiz yas (belirtiniz)

2. Ailedeki kisi sayis1 (Belirtiniz)

3. Herhangi bir iste ¢alistyor musunuz?
a) Evet b) Hayir
4. Ailedeki bireylerden tarim dis1 mesleklerde ¢alisan sayis1 (Belirtiniz)
5. Ailedeki bireylerden tliniversitede okuyan veya mezun olan sayis1 (Belirtiniz)

6.Egitim diizeyi (Uygun segenegi isaretleyiniz)

a) Okuma yazma bilmiyor b) Okuma yazma biliyor C)
fIk okul mezunu d) Orta okul mezunu e) Lise mezunu f)
Universite mezunu g) Yuksek lisans/ doktora
7.Kooperatif tiyeligi.
b) Evet (Hangi kooperatif) ; Hayir

8.Ailenin kdy yonetimine katilimi.
a) Evet b) Hayir
9. Isletmenizi neden yariciya verdiniz? (Aciklayiniz)
10. Yaricidan memnun musunuz?
a) Evet b) Kismen  c¢) Hayir
11. Simdiye kadar kag yaric1 degistirdiniz?
12. Yarici degistirme nedenleri nelerdir?
a) Memnun kalmadimb) Kendisi ayrilmak istedi  ¢) Diger (Belirtiniz)
13. Cay tarimmin siirdiiriilebilir bir sekilde devam etmesi ve iilke ekonomisine

katkisinin artirilmasi i¢in alinmasi gereken ii¢ 6nlem neler olabilir?
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