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Empirical Study on Customer Equity of the Pesticide Industry
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Abstract The focus of modern marketing has shifted from products and enterprise level of traditional marketing to customer level , and custom-

er equity is receiving closer attention. No. 1 document of central government proposed innovating agricultural production and operation system

and establishing new agricultural business entities. Seizing these customers becomes a great challenge for pesticide enterprises in the new

trend. Therefore, pesticide enterprises need to find out key factors driving customer equity, so as to carry out pertinent marketing and grab the

maximum market share. Based on the first-hand survey data, this paper analyzed the influence of value equity, brand equity and relation equity

on customer equity by factor analysis and structural equation analysis. It found that the relation equity has the highest driving effect, especially

training, community building and visiting experience. Finally, it came up with some recommendations to make pertinent marketing.
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1 Introduction

The Report to the Sixteenth National Congress of the CPC stressed
that we should foster new types of agricultural business entities,
develop large-scale agricultural operations in diverse forms, and
establish a new type of system for intensive agricultural operations
that are specialized, well organized and commercialized, which
points out direction for innovation of agricultural system and devel-
opment of modern agriculture. Since the reform and opening-up,
there have been great changes in agricultural business entities,
from family operation households leading pattern to many types of
business entities coexisting pattern, mainly large specialized
households, family farms, specialized farmer cooperatives, and
agricultural enterprises.

At the end of the Twelfth Five-Year Plan period, China es-
tablished the objective of realizing zero growth of pesticide use by
2020. Pesticide industry should focus effort in pursuing new devel-
opment, expanding existing pesticide market, developing and ap-
plying technologies. However, domestic pesticide market is rela-
tively separate and small. In 2014, the sales amount of top ten
pesticide enterprises accounted for only 11% of the whole country.
Zhejiang Wynca Chemical Industry Group Co. , Ltd with the lar-
gest market share also still accounts for 2% of domestic market.
The entire pesticide industry of China only takes up 5% of inter-
national market, showing weak competition in the world. The
Twelfth Five-Year Plan defined quantitative objective for develop-
ment of the pesticide industry. But by the end of 2014, there was
still a large gap with the objective.

In the context of external motive of world pesticide industry
transfer and serious export situation, internal pressure of low end

products occupying market and relatively decentralized market, in
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addition to regulations and requirements of national policies, the
pesticide industry will welcome a great policy reform and most me-
dium and small sized pesticide enterprises will be eliminated mer-
cilessly in the reform. To ensure competitive edge and stand out in
the consolidation tide, pesticide enterprises should grasp change
trend of agriculture, farmers and rural areas. Besides, the nation-
al food safety supervision system is increasingly strict and efforts of
investigation and prosecution of environmental pollution are rein-
forced, stringent punishment for excess pesticide residue lead to
shift of focus of pesticide buyers. They demand that pesticide
should ensure bumper harvest and more important ensure safety.
As a type of organization buyer, new agricultural business entities
are different in buying decision process compared with single buyer
of family farmers. Therefore, it is urgent to study driving factors of
customer equity. Empirical analysis of customer equity can assist
pesticide enterprises in satisfying new demands, chose more valua-
ble marketing activities, make reasonable marketing resource allo-
cation, realize reasonable use of limited resources, and seize lar-
ger market shares, to lift profitability, form competitive edge, and

finally stand out in the consolidation tide.

2 Literature review

2.1 Review of studies on customer equity The focus of mod-
ern marketing has shifted from products and enterprise level of tra-
ditional marketing to customer level, and customer equity is re-
ceiving closer attention.

2.1.1 Basic definition of customer equity. Robert and Professor
John Deighton firstly defined customer equity in an article in Har-
vard Business Review (1996). According to them, customer equity
is the sum of discounted value of lifetime value of all customers,
and all customers only refer to actual customers. Rust, Lemon,
and Zeithaml included the expected value of potential customers
into the customer equity in How to Manage Customer Equity?
(2001)

2.1.2 Studies on driving factors and sub-driving factors of cus-

tomer equity. In studies on driving factors of customer equity, a
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typical one is value - brand - driving factor model. In this model,
driving factors include value equity, brand equity, and relation
equity; value equity includes quality, price and convenience;
brand equity includes brand awareness, brand familiarity, brand
attitude , brand association, and company morality ; relation equity
includes loyalty, intimate plan, community building, and knowl-
edge building programs. Huo H, Xu W, and Chen K (2013) held
that advertisement, convenience and price have high driving effect
on buying frequency, while preferential policy, convenience and
price have significant driving effect on buying amount.

Domestic studies on driving factors and sub-driving factors of
customer equity are mainly empirical analysis and most studies are
carried out in service industry. Besides, most of them follow the
value - brand - driving factor model and take some changes or ex-
pansions on this basis. Li Pei (2008) added hidden equity such
as customer information and cross purchase. Zhang Zhiping
(2003) studied driving factors and sub-driving factors of customer
equity in telecommunication industry. Zou Fuxia (2009) added
perception equity and mainly studied cross purchase and reputation
propaganda. Taking real estate as research object, Hao Liguang
(2012) analyzed direct influence and indirect function of value
equity, brand equity and relation equity on customer equity and
customer loyalty. Zhang Yilei (2012) made an empirical analysis
on express hotels and studied influence of value driving, relation
driving, brand driving and relation driving on premium on pur-
chase, recommended value, repeat purchase, and knowledge con-
tribution. Liu Hanyu and Chen Xinkang (2012) added the motive
ability and contended that market orientation, social network abili-
ty, and resource rebuilding ability can raise the ability of enter-
prise to obtain information, which can bring into play indirect
effect through marketing information and customer response. Shao
Jingbo (2012) introduced a relatively complete four dimensional
driving model of drive equity, including perception driving fac-
tors.

There are extensive studies about customer equity. With in-
creasingly mature studies and improvement of theoretical system,
those that can reach common understanding have become a main-
stream. (i) In customer equity, customer include actual custom-
ers and potential customers, thus it is necessary to take scientific
method to calculate lifetime value of customer equity (Wang Tao,
2004 ). (ii) For studies on driving factors and sub-driving factors
of customer equity, there are great differences between different
industries. It is necessary to consider characteristics of the indus-
try and work out sub-driving factors easy for understanding and
measurement. (iii) When considering purchase behavior of cus-
tomers, it is necessary to attach importance to non-purchase be-
havior, and shift the marketing input to reputation propaganda,
knowledge, experience, and emotion.

The customer-centered marketing strategy is being widely ac-
cepted by academic circles and enterprises, but customer equity
are dynamic and emotion dependent ( Shao Jingbo, 2012; Liu
Hanyu and Chen Xinkang, 2012). As new development direction

of agriculture, compared with traditional separate farmers, new
agricultural business entities are greatly different in purchase deci-
sion process, their focus has been shifted, so their customer asset
driving factors are also changed.

2.2 Review of studies on organization purchase behavior
Organization market is marketing activity between organizations.
Compared with individual consumers, organization market has few
customers, but its purchase scale is large, purchase behavior is
professional, and purchase process is formal, thus each time of
purchase behavior plays a great strategic influence on survival and
development of an organization. Organization market purchase has
its own distinct characteristics; one-time purchase quantity is
large, purchasers are few, geographical position is centralized,
professional purchase, collective decision making, rational, de-
mand lacks elasticity, influence from price fluctuation in short
term is little, and business connection is close, and it is able to
establish long term relation.

New agricultural business entities are innovation of modern
agricultural operation method and also the products of conflict be-
tween decentralized operating farmers’ small production and inte-
grated domestic and foreign big market. They conform to organiza-
tion market. Only through finding driving factors of their customer
equity, may it be able to make pertinent marketing, develop to-
wards platinum level and gold level in the customer Pyramid mod-
el, and realize optimal allocation of limited resources, so as to
cultivate competitive edge and core competitive power fighting with
transnational gigantic pesticide enterprises, and expand domestic

market share to the maximum extent.

3 Design of the study

3.1 KEstablishing customer asset driving factor model In
this study, we took customer asset VBR driving factor model as the
basis. The background is pesticide market. Therefore, we made
some changes when designing sub-driving factors, to make them
more suitable for characteristics of pesticide market, as listed in
Table 1.

The scale determined three driving factors of customer equi-
ty, including 20 measurement items, using Likert Scale five point
scale method to evaluate and quantify scores.

3.2 Hypotheses

H,: Basic characteristics (such as sex, age, educational
level,, annual income level, and proportion of vegetable income )
of pesticide purchasers have significant influence on driving factors
of customer equity.

H,: New agricultural business entities Relation equity driv-
ing effect > Brand equity driving effect > Value equity driving
effect.

H; : In value equity driving factors of new agricultural busi-
ness entities, low toxicity and risk guarantee have the greatest
effect.

H, : In brand equity driving factors of new agricultural busi-

ness entities, safe production and environmental protection have
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the greatest effect.
H; . In relation equity driving factors of new agricultural bus-
iness entities, knowledge building, visiting and experience have

the greatest effect.

H; : In customer equity value composition of new agricultural
business entities, premium on purchase and reputation on pur-

chase have the largest proportion.

Table 1 Driving factors, sub-driving factors and value composition of customer equity of pesticide market

Sub-driving factors / value composition

Driving factors Value equity

Brand equity . Brand attitude

— O\ — O\ —

Relation equity
ing)

Customer equity

. Pest proof effect; 2. Low toxicity and low residue; 3. Convenience; 4. Comprehensive product; 5. Reasonable price;
. Technicalguidance for pesticide use; 7. Risk guarantee

. Brand awareness; 2. Brand preference; 3. Brand reputation; 4. Environmental protection; 5. Safe production;

. Regular customer return activities; 2. Anti-poisoning propaganda; 3. Short message communication; 4. Visiting and
experience; 5. Training; 6. Community building program ( exchange) ; 7. Knowledge building program ( mutual learn-

1. Premium on purchase; 2. Repeat purchase; 3. Cross purchase; 4. Reputation propaganda

3.3 Data collection In our survey, we mainly took vegetable
industry of Hubei Province as object and samples were relatively
representative. Hubei is a large vegetable production province. Its
annual vegetable planting area is up to 19 million mu, with annual
yield of 38 million tons and annual output value more than 75 bil-
lion yuan. During December 2013 and November 2014, we made
field survey in Dangyang, Changyang, Enshi, Anlu, Shayang,
Tianmen, Guanghua, Huangpi, Jiangxia, and Gongan of Hubei
Province, collected 227 copies of questionnaire from small farmers
and 113 copies of questionnaire from new agricultural business en-
tities. Samples were relatively few. Later, through coordination
with rural credit cooperatives in Yichang and Xiaogan, we finally
collected 175 copies from new agricultural business entities. In or-
der to ensure real and valid samples, through careful inspection,
review and screening, 161 copies from new agricultural business
entities were valid, the response rate reached 93.4% and the rate

of validity reached 92% , conforming to demands of this study.

4 Empirical results and discussions

4.1 Reliability and validity test We tested the reliability of
the scale with the aid of Cronbach’s a. From test results, we can
see that a value of the scale for new agricultural business entities
were 0.794, 0.774, 0.993 respectively, and that of the scale was
0.847, indicating that this scale had excellent internal consistency
and reliability. Reliability test adopts KMO test and Bartlett sphe-
ricity test. KMO value of the new agricultural business entities was
0.749, fully meeting requirements of analysis. Through Bartlett
test, results indicate that the significance level of irrelevance be-
tween variables ( measurement items) sig. ( < =1) was 0. 000,
indicating that there was high correlation between variables, suit-
able for factor analysis.

4.2 Variance analysis on single factor of population statisti-
cal variables With the aid of SPSS17. 0, we made variance
analysis on driving factors of sex of pesticide purchasers and cus-
tomer equity. Data analysis and test indicate that in population
statistical variables, the significance level P value of sex on brand
equity and relation equity was 0.707 and 0.650, and the sex ex-

erts no significant influence on driving factors of customer equity;

the significance of age of new agricultural business entities on
brand equity was 0. 532, showing no significant influence; P value
of educational level on relation equity was smaller than 0. 05,
showing significant influence; P value of monthly income on brand
and relation equity was 0.041 and 0. 1, showing no significant in-
fluence ; P value of proportion of vegetable income on value, brand
and relation equity was 0. 231, 0. 755, and 0. 173 separately,
showing no significant influence.

4.3 Factor rotation We applied the principal component
analysis and Kaiser standardized orthogonal rotation method and
obtained results as listed in Table 2.

In the above exploratory factor analysis, load of factor 5, 8
and 9 is smaller than 0.5, and that of other factors is higher than
0.5; after excluding these three factors, we made factor rotation
again. From the above, the original 20 variables can be classified
into 3 types. From variance explanatory table, we can know that
the variance contribution rate of these three factors is up to 74.
286% . There is certain deviation between sub-items included in 3
new factors and our initial assumptions, thus we assigned new
names to these three factors.

Factor 1 include all relation equity driving factors in hypothe-
sis model and is consistent with hypothesis. Thus, we assigned re-
lation equity to this factor as its new name.

Factor 2 includes sub-items 1, 2, 3, 6, and 7 in value equity
driving factors in hypothesis model, thus we assigned value equity
to this factor as its new name.

Factor 3 includes sub-items 10, 11, 12, and 13 in brand eq-
uity driving factors in hypothesis model and sub-item 4 ( product
comprehensiveness) in value driving factors, the product compre-
hensiveness is also an indicator of brand, so we named this factor
brand equity.

4.4 Structural equation analysis Before structural equation
analysis, we firstly made fitting analysis, to ensure accuracy of the
model. For new agricultural business entities, M. I. value of 5
and e6 was the largest. We modified the model, there was colline-
ar relation between error variables €5 and e6. After the modifica-
tion, the Chi-Square was 282. 828, the significance probability p
=0.432>0.05. From the second-order confirmatory factor analy-
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sis, the fitting indicator of each dimension variable; Chi-Square for the absolute fit index, incremental fit index, or parsimonious
degree of freedom 1.554 <2.0, AGFI =0.965 >0.900 GFI = fit index, and there is excellent structural reliability. Path analysis
0.936 >0.900, RMSEA =0. 026 <0.08, CFI =0.902 > 0. 900. was illustrated in Fig. 1.

From the above data, we can see that the fitting is good no matter

Table 2 Matrix of rotation component ( New agricultural business entities)

Component
1 2 3
14. As regular customer of this customer, I can enjoy preferential policies, such as free gift of sprayer and hand motion 0. 820 -0.096 0.008
15. This enterprise frequently go to rural areas to propagate instructions for chemical safety and pesticide application ~ 0.798 -0.175 0.215
16. This enterprise provides real-time information through short messages, e. g. possible plant diseases and insect pests 0. 807 -0.198 0. 190
17. Thlsler%terpnse often invites experts and agricultural producers for exchange and organizes various training to teach 0.857 ~0.221 0.215
specialized knowledge
18. This enterprise will invite planting farmers to its demonstration base to visit and experience 0.839 -0.266 0.139
19. 'I"hls enterprise often go to rural areas to exchange opinions with farmers and find out agricultural production situa- 0.890 ~0.095 0.129
tion and latest plant diseases and insect pests
20. l/)\rfll: a long time of purchasing pesticide of this enterprise, I will actively get to know information about this enter- 0.714 0.022 ~0.107
1. Effect of pesticide produced by this enterprise is excellent 0.078 0.656 0.324
2. Pesticide of this enterprise features low toxic and low residue 0.068 0.788 0.057
3. I can easily purchase pesticide of this enterprise because it has many sales outlets -0.159 0.772 0.180
6. Auxiliary technical guidance of this enterprise is very practical 0.035 0.704 -0.019
7. This enterprise has excellent risk guarantee 0.041 0.530 0.471
4. This enterprise has comprehensive products and can offer various herbicide, insecticide, and bactericide 0.054 0.518 0.651
10. Many of people around me know and use pesticide of this enterprise 0.537 0.269 0.630
11. This enterprise has high social responsibility and pays attention to environmental protection and sustainable devel- 0.399 0.296 0.605
opment
12. This enterprise at'taches great importance to safety. It provides safe use instructions for production, transport, stor- 0.371 0.560 0.573
age and later period
13. T am very satisfied with pesticide of this enterprise and feel there is safety guarantee 0.399 0.475 0.576

Insect prevention |
0.37

_’I0 s Low_toxic

| Convenience

0.55
—>Pest icide use instructions|

—0‘£| Risk guarantee
0.1 17
’ Premium on £
| e
@ Product conprehensivenesﬁ .
0. 04 F

Brand reputation [
0.26 = :

—>| Environmental protecti

Safe production

0.71 -
W' Brand attitude \
F{egular CUSTOMET TELUTTIN

0. 65

Repeat purchase e
[ Ropeat purcuse |—619)
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Reputation C
5D

ti-poisoning propagand I\:l
ﬂﬂciot message comunicatiod
| Training
isiting and experiencel
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Fig.1 Path analysis of customer equity driving factors of new agricultural business entities
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Table 3 Test results of new agricultural business entity model after standardization

Estimate Significance probability
Customer equity < - - - Brand equity 0.192 * ok ok
Customer equity <= == Relation equity 0.823 * ok ok
Customer equity <--- Value equity 0.167 R
Brand attitude <--- Brand equity 0.821 ® ok K
Safe production <--- Brand equity 0.839 RS
Environmental protection <--- Brand equity 0.657 ® k%
Brand reputation <--- Brand equity 0.519 ® ok K
Product comprehensiveness <--- Brand equity 0.189 ® ko
Knowledge building <-=-- Relation equity 0.616 ® ok
Community building <--- Relation equity 0.878 ® ok K
Visiting and experience <--- Relation equity 0.874 % ko
Training <--- Relation equity 0.897 RS
Short message communication <--- Relation equity 0.840 ® ok %
Anti — poisoning propaganda < === Relation equity 0.802 * ok ok
Regular customer return <-=-- Relation equity 0. 808 RS
Premium on purchase <= == Customer equity 0.783 w ok ok
Repeat purchase <--- Customer equity 0.821 ® ks
Cross purchase <--- Customer equity 0.783 * ok ok
Reputation propaganda <= == Customer equity 0.796 * ok ok
Risk guarantee <--- Value equity 0.456 # ok ok
Pesticide use instructions <--- Value equity 0.653 RS
Convenience <= == Value equity 0.754 * ok ok
Low toxic <-=-- Value equity 0.837 ® ok K
Insect prevention < - = = Value equity 0.616 ko k
*

Note: #* denotes significance at 0.1

From Table 3, we can see that the path coefficient of value
equity, brand equity and relation equity on customer equity was
0.167,0. 192, and 0. 823 separately, the corresponding signifi-
cance probability P value is significant at 0. 01 level, indicating
that value equity, brand equity and relation equity exert positive
influence on customer equity, and relation driving effect > brand
driving effect > value driving effect, so hypothesis H, holds true.

In value equity, the convenience, low toxic, insect preven-
tion, pesticide use instructions, and risk guarantee have signifi-
cant influence on value equity, which is slightly inconsistent with
original hypothesis H;. In brand equity, brand attitude, safe pro-
duction, environmental protection, brand reputation, and product
comprehensiveness have significant influence on brand equity, es-
pecially the safe production and brand attitude, which is slightly
inconsistent with original hypothesis H,. In relation equity, regu-
lar customer return, visiting and experience, training, short mes-
sage communication, anti-poisoning propaganda, community
building, knowledge building and brand attitude have significant
influence on relation equity, especially with training, community
building and visiting and experience, which is slightly inconsistent
with hypothesis H.

For four parts of value composition of customer equity; pre-
mium on purchase, repeat purchase, cross purchase, and reputa-
tion propaganda, the path coefficient was 0.783, 0.821, 0.783,
and 0. 796 respectively. The repeat purchase and reputation prop-
aganda were the highest and accounted for the largest proportion in
value composition, which is slightly inconsistent with original hy-
pothesis H6, mainly manifested in repeat purchase. For a long
term, most purchasing entities have long term cooperation pesti-
cide supplier, so the possibility of repeat purchase is high. Even if
the same type of pesticide leads to antibody due to repeat use,

pesticide enterprises have developed new products through techni-

# denotes significance at 0.05; * s s denotes significance at 0.01.

cal innovation, such product update is undertaken within the same

brand.

5 Conclusions and recommendations
5.1 Major conclusions
5.1.1

ness entities on customer equity driving factors. The sex exerts no

Influence of basic characteristics of new agricultural busi-

significant influence on customer equity driving factors because of
special feature of agricultural production. As main labor, men are
direct purchasers of pesticide; educational level exerts significant
influence on relation equity, higher educational level will consider
problems from a long-term perspective and incline to establish mu-
tual relation with suppliers; vegetable income proportion exerts no
significant influence on brand equity and relation equity because
large scale production belongs to specialized production, and more
than 80% of vegetable income proportion is in 76% -100% , show-
ing slight influence on customer equity driving factors.

5.1.2

coefficient of value equity of new agricultural business entities is

Influence of driving factors on customer equity. The path

low and has slight influence; brand equity ranks the second place
in customer equity driving effect coefficient. Safe production has
higher influence on brand equity, reflecting that due to toxicity of
pesticide, risk awareness of pesticide purchasers is gradually en-
hanced, pesticide enterprises need to disseminate their positive
image of product safety and reliability. Path coefficient of relation
equity is the highest and its influence is the greatest. Training,
community building and visiting and experience have the greatest
influence. As organization purchasers, new agricultural business
entities are developing towards specialized and large-scale direc-
tion and they have strong ability of obtaining information from vari-
ous channels, and pay attention to improving related knowledge

and skills. When suppliers can provide free training and set up in-
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formation exchange platform, these new agricultural business enti-
ties will actively participate in these activities from a long-term
perspective and will be inclined to establish reciprocal win-win co-
operation with suppliers.

5.2 Recommendations

(i) Developing low toxic pesticides. In value equity driving
factors, low toxicity has the most significant influence on value eq-
uity. And the trend and policy inclination are increasingly clear
from ecological agriculture and biological pesticide demands from
high toxic and efficient pesticide demands. Farmers demand that
pesticide should ensure bumper harvest and more important guar-
antee safety. Therefore, pesticide enterprises should increase re-
search and development input, produce pesticides with low toxicity
and low residue, and effectively inhibiting plant diseases and in-
sect pests, so as to obtain sustained competitive edge and sustain-
able development.

(ii) Establishing stable cooperative relation with new agri-
cultural business entities. For new agricultural business entities,
establishing stable cooperative relation is of utmost importance.
Since order-oriented vegetable purchasing enterprises have certain
requirements for vegetable production and vegetable quality, pesti-
cide enterprises can consider cooperation with them as intermedi-
aries, reach agreement with vegetable purchasing enterprises,
while pesticide enterprises play vegetable production supervisors to
guarantee vegetable quality.

(1i1) Vegetable enterprises should strengthen brand construc-
tion, because good brand reputation plays a great role in increas-
ing value equity and improving relation equity. Market environ-
ment is constantly changing. Enterprises need to drive businesses
through brands, establish brand awareness through appropriate
way, and guarantee high quality and excellent technical service
and after-sale guarantee to ensure benefits of vegetable planting
farmers, and cultivate a good many domestic brands with high
quality and reputation to compete with foreign famous brands and
expand the influence power of national brands. Advertisement
propaganda may be placed in professional magazines, such as Chi-
na Vegetables, China Pesticide, and some agricultural sci-tech

newspapers.
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