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Abstract: The changes in distribution channels of the crop protection industry are accelerating
the influence of crop protection retailers on farmers’ product purchase decisions. This study aims
to identify the critical competitive factors; ‘product quality’, ‘supply price’, ‘brand awareness’,
‘flexibility’, and ‘promotion support’; of crop protection manufacturers. And it empirically analyzes
effects of the critical factors on relationship performance and product recommendation of crop
protection retailers. This research also examined the difference among these major factors according
to the level of trust of crop protection companies as suppliers. Survey data were collected from
660 retailers by the crop protection distribution market in South Korea. As for the results, the five
factors were defined as the crop protection suppliers’ competitive factors. Supply price, promotion
support, brand awareness, and flexibility had a positive (+) effect on relationship performance. Brand
awareness, promotion support, product quality, and flexibility had a positive (+) effect on customer
recommendation. Furthermore, supply price significantly affected relationship performance in a
group with high trust, and promotion support significantly affected a group with low trust.

Keywords: crop protection retail; competitive factor; relationship performance; product recommen-
dation; trust

1. Introduction

Crop protection refers to management that prevents damage from pests and weeds by
sterilizers, pesticides, and herbicides used to control germs, insects, nematodes, viruses,
and weeds (Shishatskiy 2021). Crop protection chemicals are used to enhance or inhibit a
crop’s physiological functions. Chemical products registered through effect tests on vermin
or weeds; toxicity tests on humans, livestock, and the environment; and strict screening by
comprehensively reviewing residual pesticide test results in crops and the environment
(Sharma 2014; Carroll 2016). According to the International Food Policy Research Institute,
the global market size of crop protection industry was valued at USD 637 billion in 2020
and will grow to USD 74.1 million by 2025; the market growth is attributed to the increasing
of food security by the growing global population (Sparks and Bryant 2022).

In this status, crop protection retailers play a pivotal role in innovatively improv-
ing farming productivity and have continued their win-win growth as an assistant for
agricultural production and quality improvement (Holm and Baron 2002). Most crop
protection channel structures take on simple types of suppliers, retailers, and end users, so
retailers freely select suppliers and form business relationships. An imbalance of power
between suppliers and retailers appears, and the initiative of retailers becomes powerful
(Ebert and Downer 2006). As small and medium businesses’ low-priced generic prod-
ucts from China and India increase, a power transfer in the distribution channels from a
manufacturing-centered to a distribution-centered one is accelerating (Schreinemachers
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et al. 2015; Manogna and Mishra 2021). Eventually, the crop protection manufacturers play-
ing the role of assistant to agricultural production need to manage distribution channels
and the retail market in a fierce the market competition situation to achieve success in
business (de Jonge 2004; Sparks et al. 2019).

The distribution eco-system of the crop protection sector mainly takes on such orga-
nizations as manufacturing companies, distribution companies, and farmers. As Sparks
and Bryant (2021) mentioned, direct access to farmers is not easy from a manufacturer’s
perspective. When farmers, the end-users, buy products, retailers’ recommendations take
up more than half of their purchases (Fenn and Laycock 2017; Nishimoto 2019). Suppli-
ers’ marketing direction in a fiercely competitive environment needs to focus on retailers
(Pissonnier et al. 2016; Li and Zheng 2021; Pilkington 2022). As market competition deep-
ens and retailers’ product recommendation power increases, the relationships between
retailers and suppliers can be crucial (Prado and Martinelli 2018). Efforts to form and main-
tain cooperative relationships and accomplish transaction performance between suppliers
and retailers are actively carried out in various fields in today’s fierce-competition envi-
ronment (Bianchi and Saleh 2020). In the crop protection industry maintaining reciprocal
relationships between manufacturers and retailers can have a differentiated competitive
edge in transaction performance, profitability, and continuous growth (García et al. 2021;
Agarwal and Narayana 2020).

The related studies on critical factors affecting the retention of relationships between
suppliers and distributors have been steadily carried out (Ng 2012; Kim 2000; Trada
and Goyal 2020). Distributing companies want to protect business continuity from risks
coming from market environment change and select suppliers who can meet diverse needs
(Padgett et al. 2020). Many researchers (Sheu et al. 2006; Pan et al. 2020; Glavee-Geo et al.
2022; Shukla et al. 2022) have emphasized the importance of relationship performance for
amicable and long-term business relationships between suppliers and retailers. However,
the previous studies on crop protection market where relationships between suppliers and
retailers are vital is very lacking because the most studies about crop protection sector have
focused on industrial effects and economic ripple effects, the awareness of the safety of
crop protection, and product development (Fan et al. 2015; Li et al. 2022).

To overcome research limitations this study explores the influence relationship be-
tween suppliers and retailers in the distribution channel of the crop protection industry.
Among the competitive factors of manufacturing companies as suppliers, the research
defines the critical factors affecting the relation performance with crop protection distrib-
utors and analyzes whether the factors affect the relationship performance and product
recommendation to farmers. In addition, under the hypothesis that trust between suppliers
and retailers is important, the difference in influencing factors according to trust is ana-
lyzed. Finally in conclusion, the research presents the specific implications to improve crop
protection manufacturers’ market competitiveness.

2. Literature Review
2.1. Suppliers Competitiveness and Relationship with Distributors

As the distribution channel trend shifts from a supplier-centered to a retailer-centered
approach and competition between suppliers becomes fierce, suppliers use various strate-
gies to survive the competition in the industry (Hewett et al. 2002). Suppliers’ capabilities
are diversely researched in that they significantly function for buyers to decide and eval-
uate their business relationship with suppliers. Agrawal et al. (2022) identified product
quality, supply price, brand awareness, flexibility, and promotion support as indicated
suppliers’ competitive factors in crop protection agent market structure and environment.
Pissonnier et al. (2016) also defined that the factors such as product quality, supply price,
promotion support are important competitive factors of suppliers in the crop protection
market. In other previous studies (Ferdows and Meyer 1990; Keller et al. 1998; Boyer and
Lewis 2002; Kannan and Tan 2002; Kaufmann and Gaeckler 2015; Demestihas et al. 2019)
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quality, prices, delivery deadline, flexibility, brand asset, and support activities were pre-
sented as factors to evaluate suppliers’ competitiveness.

First, product quality is paramount in the crop protection agent market because safety
and effectiveness should be proven through quality. For this reason, product quality
and characteristics of a supplier with better technology than other competitors receive a
positive evaluation from retailers (Sihotang et al. 2022). In this sense, the excellent quality
of products provided by suppliers seems to be critical to purchasing decisions and the
business relationship of retailers in the crop protection industry (Kaiser and Burger 2022).
Furthermore, a supplier with product production technology that competitors do not have
or differentiated technological capabilities is rated as solving retailers’ problems or meeting
retailer needs (Jerath et al. 2017; Zhang et al. 2020; Zhu and Lu 2022).

Second, supply price is a cost occurring in the retailer’s buying products, and it can be
the price of providing products from a supplier’s point of view. Dorr and Pannell (1992)
commented that low prices to retailers can be a differentiated feature of a supplier in the
crop protection market. Modak et al. (2016) explained that some cases where low prices
are presented to induce high-quality products or for repeated purchases. In distribution
channels, suppliers’ presentation of high-quality products at low prices may function as
a critical factor in forming a business relationship with retailers (Anderson and Bao 2010;
Sant 2022; Sinambela et al. 2022).

Third, brand awareness refers to a buyer’s ability to recall a specific brand belonging to
a product group (Aaker 1996). When knowing about a brand well, purchasing possibility is
known to go up. Numerous study results support that brand awareness is an essential factor
for purchase. According to Dickson and Zhang (2004), brand awareness formed by brand
recognition is connected to purchasing behavior and enhances the possibility of continuous
purchase (Wiengarten et al. 2020). In the distribution channel environment, if the retailer’s
awareness of a specific brand is high, namely if brand awareness is higher than that of
competitors, the retailer’s supplier selection increases (Ilyas et al. 2020; Tan et al. 2021). In
the crop protection agent market, where a retailer’s purchase is connected to re-sale, brand
awareness becomes a factor in deciding the supplier’s characteristics (Hüter 2011; Copping
and Duke 2007).

Fourth, flexibility refers to an ability to adapt to the environment, which is the level of
adaptation to the changing environment (Dutta et al. 2002; Yu and Solvang 2020). In the
distribution channel environment, it can be explained how suppliers can properly cope
with all retailers’ needs. Suppliers’ ability to cope contains flexible responses to retailers’
needs for everything that may occur in the business process, such as prices offered by
suppliers, delivery deadlines, and delivery in addition to products (Sezen and Yilmaz 2007;
Liao 2020). Suppliers with flexibility that meet retailers’ requirements form trust, so the
possibility of maintaining a continuous business relationship is high (Hirsch et al. 2020).

Fifth, promotion support refers to diverse activities conducted by suppliers targeting
retailers to manage and maintain business relationship increase effectively (Bello et al.
2003). Continuous support for retailers can be the source of resale, and increases customers’
loyalty (Erlangga et al. 2021). Namely, supplier promotion support can be connected to the
resale of retailers, and it has a significant meaning in consolidating business relationships
through retailers’ loyalty (Sikdar and Vel 2010). In particular, in the crop protection industry,
promotion support activities linked to supporting various agricultural activities are treated
as important in business activities according to the market characteristics of farmers (Siskos
et al. 2001; Maluin and Hussein 2020).

2.2. Relationship Performance, Product Recommendation, and Trust

The formation of a relationship between a supplier and a distributor provides an
environment favorable to both sides, as mutual interests continue to be achieved while a
distributor and a manufacturing company as a supplier maintain a continuous relationship
(Ngelyaratan and Soediantono 2022). A supplier can maintain a comfortable and stable
business with a long-term relationship with a distributor, and a distributor can also resolve



J. Risk Financial Manag. 2022, 15, 540 4 of 17

business risks on product supply or quality in terms of trust and relationship benefits and
strengthen partnership in realizing an organization’s sales strategy (Yeo and Lai 2020).
The retail studies generally divide business performance into finance and relationship
(Jiputra et al. 2020). Economic performance factors include retailers’ contribution level
to sales improvement, low product prices, order and inventory control cost savings, and
transaction cost savings (Alshehhi et al. 2018). Relational performance deals with retailers’
long-term orientation and relationship efficiency. Unlike all this, studies approaching
from an economic perspective explain relationship performance based on efficiency and
effectiveness aspects (Palmatier et al. 2007).

In crop protection distribution channels, relationship performance can be divided into
financial and non-financial performance. Financial performance consists of sales, profitabil-
ity, and market share (Weiss and Kurland 1997); and relationship performance indicates
firms’ trust, fairness, and recommendation (Hurtak et al. 2022). If the relationship perfor-
mance between suppliers and retailers is strongly formed, loyalty to suppliers increases in
terms of distributors as the relationship trust and synergy between the two organizations
increases, leading to product recommendations to farmers who are end users (Rauyruen
and Miller 2007).

In particular, retailer’s product recommendation is defined as the overall satisfaction
acquired in the purchasing process of products and is a process delivering positive details
about the products by retailers in customer sales process (Frazier and Sheth 1985). The
retailer’s product recommendation refers to delivering product information and positive
benefits to consumers who need the product (Draganska et al. 2010). When one wants
to buy products or services in the crop protection market, farmers as customers tend to
prefer and accept the opinions of experts or suppliers. Therefore, information through
salesperson’s recommendation changes buyers’ attitudes and directly affects product selec-
tion. Relationship performance and trust in suppliers in particular are factors that influence
the recommendation of products to customers (Dimitrova et al. 2020). Retailers work to
foster a sustainable relationship with suppliers to their business development because
dealing with stable product supply and transaction support by a product supplier are
important to crop protection retailers for improving business performance. In this situation,
the retailers recommend the supplier’s product owing to a good relationship with their
customer (Asmare and Zewdie 2022).

Trust also is essential to maintaining and reinforcing long-term relationships between
suppliers and retailers. Trust is an expectation that the other transactional party fulfills
obligations and responsibilities and intends not to use the other party’s weakness in the
exchange (Bialaszewski and Giallourakis 1985). In this context, trust reduces the possibility
that the subject of transaction will exhibit opportunistic behavior and offers conviction
that the problem will be solved in the long term when a short-term problem occurs. Trust
also can bring about an effect of transaction cost savings because business relationships
can be sufficiently maintained although the other party’s behaviors are not monitored
(Hamzaoui-Essoussi et al. 2013). Consequently, trust between suppliers and retailers can
play a pivotal role in maintaining business relationships.

3. Methods
3.1. Research Model and Hypothesis Development

The study presents the research model as shown in Figure 1 to find out the effects of
five factors selected as suppliers’ competitive factors, namely product quality, supply price,
brand awareness, flexibility, and promotion support, on relationship performance and
product recommendation of retailers, and to explore if impact relationship differs depend-
ing on the trust level of retailers towards suppliers. This study examines the relationship
between crop protection suppliers’ competitive factors, retailers’ relationship performance,
and product recommendation by previous studies and theoretical implications.



J. Risk Financial Manag. 2022, 15, 540 5 of 17

J. Risk Financial Manag. 2022, 15, x FOR PEER REVIEW 5 of 17 
 

 

awareness, flexibility, and promotion support, on relationship performance and product rec-
ommendation of retailers, and to explore if impact relationship differs depending on the trust 
level of retailers towards suppliers. This study examines the relationship between crop pro-
tection suppliers’ competitive factors, retailers’ relationship performance, and product recom-
mendation by previous studies and theoretical implications.  

 
Figure 1. Research Model. 

Bohner and Diez (2020) interpreted relationship performance with financial indica-
tors, including sales, margin, and inventory turnover. Wu and Chiu (2016) explained goal 
achievement level through relationship as effectiveness. A study explains relationship 
performance with the efficiency of transaction and relationship management costs. Ac-
cording to Ma et al. (2020), performance can indicate relationship performance by meas-
uring each dimension or all dimensions. In addition, studies diversely measure relation-
ship performance, and studies dealing with financial and non-financial performances are 
universal. In this study, relationship performance from an economic perspective is meas-
ured considering the relationship between suppliers’ competitive factors as an independ-
ent variable and retailers’ perspective as a dependent variable: 

Hypothesis 1. Product quality as supplier’s competitive factors will positively affect re-
tailers’ relationship performance.  

Hypothesis 2. Supply price as supplier’s competitive factors will positively affect retail-
ers’ relationship performance.  

Hypothesis 3. Brand awareness as supplier’s competitive factors will positively affect re-
tailers’ relationship performance.  

Hypothesis 4. Flexibility as supplier’s competitive factors positively affect retailers’ rela-
tionship performance.  

Hypothesis 5. Promotion support as supplier’s competitive factors will positively affect 
retailers’ relationship performance.  

Figure 1. Research Model.

Bohner and Diez (2020) interpreted relationship performance with financial indicators,
including sales, margin, and inventory turnover. Wu and Chiu (2016) explained goal
achievement level through relationship as effectiveness. A study explains relationship per-
formance with the efficiency of transaction and relationship management costs. According
to Ma et al. (2020), performance can indicate relationship performance by measuring each
dimension or all dimensions. In addition, studies diversely measure relationship perfor-
mance, and studies dealing with financial and non-financial performances are universal. In
this study, relationship performance from an economic perspective is measured considering
the relationship between suppliers’ competitive factors as an independent variable and
retailers’ perspective as a dependent variable:

Hypothesis 1. Product quality as supplier’s competitive factors will positively affect retailers’
relationship performance.

Hypothesis 2. Supply price as supplier’s competitive factors will positively affect retailers’ rela-
tionship performance.

Hypothesis 3. Brand awareness as supplier’s competitive factors will positively affect retailers’
relationship performance.

Hypothesis 4. Flexibility as supplier’s competitive factors positively affect retailers’ relationship
performance.

Hypothesis 5. Promotion support as supplier’s competitive factors will positively affect retailers’
relationship performance.

Kracht and Wang (2010) explained that high customer satisfaction increases loyalty
toward a firm, has a positive recommendation effect, affects the firm’s reputation, and
increases the firm’s profitability. The product recommendation effect directly affects pur-
chasing behavior by delivering one’s own positive experience to potential customers. In the
distribution channel environment, the retailer’s experience and satisfaction obtained from
the transaction process with suppliers can be connected to recommendations upon product
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sale. Mandal and Roy (2012) interpreted that the distributor acts as an intermediary to sell
the producer’s products to end users in the B2B distribution channel within the agricultural
industry. According to Yang (2021), since the end customer receives introduction and
recommendation of the product through the distributor, the product recommendation of
the distributors and retailers play a very important role in selling the product. Based on
these previous studies, this study designed the following hypothesis that the competitive
factors of suppliers affect the product recommendation intention even in the pesticide
industry:

Hypothesis 6. Product quality as supplier’s competitive factors will positively affect retailers’
product recommendations.

Hypothesis 7. Supply price as supplier’s competitive factors will positively affect retailers’ product
recommendations.

Hypothesis 8. Brand awareness as supplier’s competitive factors will positively affect retailers’
product recommendations.

Hypothesis 9. Flexibility as supplier’s competitive factors will positively affect retailers’ product
recommendations.

Hypothesis 10. Promotion as supplier’s competitive factors support will positively affect retailers’
product recommendations.

Fei et al. (2021) suggested that the formation of a positive relationship between sup-
pliers and distributors is effective in improving sales and sales power. Van Der Grijp
et al. (2005) mentioned that in the pesticide industry, retailers consider the formation of
relationships with suppliers important, and that product sales and recommendations to
trusted suppliers are generally made. Based on these preceding studies, this study devel-
oped the following hypothesis that healthy relationship performance between suppliers
and distributors in the pesticide industry has a positive effect on retailers recommending
products to end users:

Hypothesis 11. Retailers’ relationship performance will have a positive (+) effect on product
recommendations.

Henke et al. (2020) defined trust as being formed through continuous transactions
between suppliers and retailers, and that high trust between distribution channel members
enables the maintenance of business relationships. Trust can affect the behaviors of sup-
pliers and retailers in a business relationship. Mungra and Yadav (2019) indicated that a
business relationship is continuously maintained when trust between transaction parties
is high. Based on these literatures the following hypothesis that the relationship between
suppliers’ characteristics, relationship performance, and customer recommendations will
differ was set:

Hypothesis 12. Impact relationship between suppliers’ competitive factors, relationship perfor-
mance, and customer recommendations will differ depending on the trust level.

3.2. Measurement Variables and Data Collection

Measurement variables used in this study were set by revising some questions suitable
for the study (Kannan and Tan 2002). All items were measured with a five-point Likert
scale (see Table 1). This study defined 5436 retailers registered as stores selling crop protec-
tion distribution industry as population and selected samples. For sampling, convenient
sampling was used. Sufficient samples made the survey area nationwide to reduce the
population’s representativeness problem. For data collection, this study employs an offline



J. Risk Financial Manag. 2022, 15, 540 7 of 17

questionnaire survey taken by retailers and sales managers who have crop protection
sales experience. A total of 712 questionnaire copies were collected for 30 days from 18
September 2019, and 660 surveys were used as research data, excluding the questionnaire
response surveys with no answers or abnormalities.

Table 1. Variable definitions and measurement items.

Factors Survey Items References

Supplier’s
competitive

factors

Product
quality

The company holds competitive technical standards.
The company demonstrates a differential technology.
The company’s overall product quality is superior.
The company’s product quality is better than other companies’
products.

Kim (2000), Hewett et al.
(2002)

Supply
price

The company’s supply price is low.
The company’s supply price is adequate compared with
its quality.
The company’s supply price is competitive.

Anderson and Bao (2010),
Modak et al. (2016)

Brand
awareness

I know much about the company’s products.
I can easily recognize the company’s products.
I believe the company’s products are well-known in the market.
I think the company’s products’ reputation is good.

Aaker (1996), Dickson and
Zhang (2004)

Flexibility

The company holds the capability of suitable time delivery.
The company holds a stable production and distribution
capability.
The company is flexible enough to respond to our demand. A
company is capable of responding to our urgent order.

Dutta et al. (2002), Sezen
and Yilmaz (2007)

Promotion
Support

The company provides adequate rewards and incentives for our
sales results.
The company provides support for our return expenses.
The company supports our sales promotion and events.

Bello et al. (2003), Sikdar
and Vel (2010)

Relationship performance

Due to good relationship with the company, overall cost of
business was reduced.
Due to good relationship with the company, logistic and
inventory management costs were reduced.
Due to good relationship with the company, we pay a lower
technical support cost.
Due to good relationship with the company, our sales growth
was supported.
If we stopped our business with the company, our profit would
be decreased.
If we stopped our business with the company, our sales would
be decreased.

Alshehhi et al. (2018)
Kannan and Tan (2002)

Product recommendation
We tend to recommend a company’s product to our customers.
We will continue recommending a company’s product to our
customers.

Draganska et al. (2010),
Mandal and Roy (2012)

Continuous use intention

We are maintaining a fair business transaction with a company.
The company does its best to resolve claims.
The company keeps its promises.
The company is honest in its business process.
The company is trustworthy in general.

Boyer and Lewis (2002),
Hamzaoui-Essoussi et al.

(2013)

SPSS 18.0 and AMOS 16.0 statistical package programs were used for data analysis,
frequency analysis for sample characteristics, confirmatory factor analysis, correlation
analysis, and reliability analysis for data verification. For hypotheses verification, structural
equation model analysis was used.
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4. Results
4.1. Demographic Information of the Data

The characteristics of 660 retailers and their relationship situation with suppliers
are shown in Table 2. Gender ratio is included, 90.3% were male and 9.7% were female.
Looking at age groups, those in their 50s accounted for the highest proportion with 49.5%.
In addition, 30% were aged 60 or older, and 10.2% and 10.3% were aged 30–39 and 40–49,
respectively. By business region in South Korea, there were many retailers in Gyeongsang-
do (26.4%) and Jeolla-do (25.0%), followed by Chungcheong-do (21.2%). By period engaged
in a retail business, those engaged for 10–20 years (40.0%) took up the highest, and 20 years
and more (31.7%) took up a high ratio. Thus, 71.7% of the total respondents were identified
to have more than 10 years of career experience.

Table 2. Demographic information of survey participants.

Classification Frequency Percentage (%)

Gender

Male 596 90.3

Female 64 9.7

Total 660 100%

Age

30–39 67 10.2

40–49 68 10.3

50–59 327 49.5

Over 60 198 30.0

Total 660 100%

Business region

Gyeonggi 91 13.8

Chungcheong 140 21.2

Gyeongsang 174 26.4

Jeolla 165 25.0

Gangwon 56 8.5

Jeju 34 5.2

Total 660 100%

Period of the related
business (year)

Under 2 17 2.6

2 to 5 56 8.5

5 to 10 114 17.3

10 to 20 264 40.0

Over 20 209 31.7

Total 660 100%

Size of sales (year)

Less than 200 million won 33 5.0

200–500 million won 216 32.7

500–1000 million won 261 39.5

1000–2000 million won 94 14.2

More than 2000 million won 56 5.8

Total 660 100%

4.2. Analysis Results of Reliability and Validity

Before an empirical analysis, the reliability and validity of measurement items ex-
plaining the factors were verified. According to the results in Table 1, Cronbach’s α was
0.785~0.910, exceeding the reference value of 0.700 regarding reliability. The measurement
items were confirmed to have internal consistency. Convergent validity and discriminant
validity were verified. Concerning the significant fits of the confirmatory factor analy-
sis conducted for verification, χ2 = 1125.905 (p = 0.000), RMR = 0.052, GFI = 0.899, and
CFI = 0.941, the measurement model was explained well. As a result of the analysis, the
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measurement items’ factor loading was λ = 0.583–0.863, which was statistically significant
(p < 0.001). Average variance extracted (AVE) was 0.527~0.832, exceeding the reference
value of 0.50. Construct reliability (CR) was 0.769~0.932, meeting the reference value of 0.70.

Consequently, the measurement items explained the factors desirably, and thus conver-
gent validity was confirmed to be sufficient. A correlation analysis was conducted to secure
discriminant validity verifying differences between factors. As for validity evaluation,
discriminant validity is acknowledged if the most significant square value of the correlation
coefficients between the factors suggested by Fornell and Larcker (1981) is smaller than
AVE. As shown in Table 3, the smallest AVE of the eight factors is 0.527, and the fair value
of the most significant value of the correlation coefficients is calculated as 0.330 or less.
Hence, the relationship between all the factors meets AVE > 0.5, and discriminant validity
is acknowledged.

Table 3. Results of reliability and convergent validity test.

Variables Items Standardized
Regression Weight t-Value (p) CR AVE Cronbach α

Product quality

PQ1 0.863 -

0.733 0.932 0.910
PQ2 0.857 28.186 ***

PQ3 0.848 27.709 ***

PQ4 0.821 26.280 ***

Supply price

SP1 0.859 -

0.647 0.879 0.847SP2 0.723 19.937 ***

SP3 0.843 23.436 ***

Brand awareness

BA1 0.764 -

0.585 0.875 0.856
BA2 0.864 16.418 ***

BA3 0.688 14.723 ***

BA4 0.717 14.737 ***

Flexibility

FLE1 0.764 -

0.585 0.875 0.856
FLE1 0.864 21.140 ***

FLE1 0.688 17.065 ***

FLE1 0.717 17.878 ***

Promotion support

PS1 0.690 -

0.527 0.769 0.785PS2 0.746 15.853 ***

PS3 0.794 16.399 ***

Relationship performance

RP1 0.717 -

0.569 0.902 0.868

RP2 0.661 19.902 ***

RP3 0.735 17.231 ***

RP3 0.813 18.779 ***

RP3 0.650 15.297 ***

RP3 0.648 15.257 ***

Product
recommendation

PR1 0.889 -
0.832 0.908 0.878

PR2 0.881 23.839 ***

Trust

TRU1 0.675 -

0.697 0.932 0.889

TRU2 0.801 18.139 ***

TRU3 0.794 17.997 ***

TRU4 0.814 18.372 ***

TRU5 0.840 18.848 ***

Measurement model fit: χ2(df) 1125.905, χ2/degree of freedom 2.801, RMR 0.052, GFI 0.899, AGFI 0.876, NFI 0.912,
TLI 0.932, CFI 0.941, RMSEA 0.052/*** p < 0.001.



J. Risk Financial Manag. 2022, 15, 540 10 of 17

As shown in Table 4, it was ascertained that discriminant validity was obtained in this
research. Because of the average variance extracted (AVE) and construct reliability (CR)
values between the measurement variables in the research, each main variable’s square
root of AVE was larger than correlation coefficients between the variables.

Table 4. Discriminant validity.

Section PQ SP BA FLE PS RP PR TRU

Product quality (PQ) 0.733

Supply price (SP) −0.193 ** 0.647

Brand awareness (BA) 0.591 ** −0.183 ** 0.624

Flexibility (FLE) 0.403 ** 0.171 ** 0.416 ** 0.585

Promotion support (PS) 0.357 ** 0.173 ** 0.300 ** 0.471 ** 0.527

Relationship performance (RP) 0.545 ** 0.084 * 0.489 ** 0.575 ** 0.446 ** 0.697

Product recommendation (PR) 0.255 ** 0.406 ** 0.278 ** 0.455 ** 0.510 ** 0.404 ** 0.569

Trust (TRU) 0.414 ** 0.153 ** 0.434 ** 0.487 ** 0.469 ** 0.477 ** 0.503 ** 0.832

The square root of AVE is shown in bold letters. /* p <0.05, ** p < 0.01.

4.3. Analysis Results of Structural Model

As presented in Table 5 and as a result of the analysis of structural model fit, χ2(p) was
1027.278 (0.000) and χ2/degree of freedom was 3.709. Goodness-of-fit index (GFI) value
was 0.886, normal fit index (NFI) 0.902, adjusted goodness-of-fit index (AGFI) 0.855, root
mean square residual (RMR) 0.056, and root mean square error of approximation (RMSEA)
0.073. Therefore, fair component values were significant. Although not affected by the
samples, the comparative fit index (CFI) indicating the model’s explanation power was
0.926, and Tucker–Lewis index (TLI), judging the structural model’s explanation power,
was 0.931; therefore, the basic model was considered suitable.

Table 5. Results of hypothesis test.

Hypothesis (Path) Standard Path
Coefficient t-Value (p) Status of Adoption

H1 Product quality→ Relationship performance 0.059 1.098 Rejected

H2 Supply price→ Relationship performance 0.472 10.411 *** Accepted

H3 Brand awareness→ Relationship performance 0.176 3.046 ** Accepted

H4 Flexibility→ Relationship performance 0.124 2.430 * Accepted

H5 Promotion support→ Relationship performance 0.350 6.601 *** Accepted

H6 Product quality→ Product recommendation 0.107 1.983 * Accepted

H7 Supply price→ Product recommendation 0.059 1.138 Rejected

H8 Brand awareness→ Product recommendation 0.209 3.507 *** Accepted

H9 Flexibility→ Product recommendation 0.154 2.983 ** Accepted

H10 Promotion support→ Product recommendation 0.188 3.336 *** Accepted

H11 Relationship performance→ Product recommendation 0.259 4.187 *** Accepted

Structural model fit: χ2(df) 1027.278, χ2/degree of freedom 3.709, RMR 0.056, GFI 0.886, AGFI 0.855, NFI 0.902,
TLI 0.931, CFI 0.926, RMSEA 0.063/* p < 0.05, ** p < 0.01, *** p < 0.001.

As a result of the analysis, H2 to H5 were accepted. Supply price (β = 0.472, p < 0.001),
brand awareness (β = 0.176, p < 0.01), flexibility (β = 0.124, p < 0.05), and promotion support
(β = 0.352, p < 0.001) had a significant effect on relationship performance. However, product
quality (β = 0.059, p > 0.05) of H1 was analyzed not to have a statistically significant effect
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on relationship performance. As last, supply price, flexible ability, promotion support, and
brand awareness were confirmed to be factors positively affecting retailers’ relationship
performance.

According to the analysis result, product quality (β = 0.107, p < 0.05), brand awareness
(β = 0.209, p < 0.001), flexibility (β = 0.154, p < 0.01), and promotion support (β = 0.188,
p < 0.001) significantly affected customer recommendations. Consequently, H6, H8, H9,
and H10 were supported. Meanwhile, the effect of supply price (β = 0.059, p > 0.05) of H7 on
product recommendations was not accepted. As a result, suppliers’ product differentiation,
excellent quality, high brand awareness, ability to cope, and a variety of support can be
essential factors through which retailers recommend products.

Relationship performance of H11 was predicted to affect product recommendations
positively. According to the analysis, as retailers are more satisfied with relationship
performance, customer recommendations are higher (β = 0.259, p < 0.001). Therefore, the
hypothesis was accepted.

4.4. Moderated Effect of Trust

Multiple group analysis was performed to verify H12, which impacts the relationship
between suppliers’ competitive factors, relationship performance, and product recommen-
dations. An analysis of the two groups depending on retailers’ trust level towards suppliers
was performed, and the interpretation of the analysis results are presented in Table 6. As
the results show, H12 was partially accepted. The impact relationship between suppliers’
competitive factors, relationship performance, and product recommendations showed
partial differences depending on the retailers’ trust level.

Table 6. Results of moderated effect.

Path
High Trust (n = 336) Low Trust (n = 324)

Estimate (β) t-Value (.Sig) Estimate (β) t-Value (.Sig)

Product quality→ Relationship performance 0.049 0.686 0.048 0.667

Supply price→ Relationship performance 0.478 7.249 *** 0.466 6.936 ***

Brand awareness→ Relationship performance 0.199 2.529 * 0.106 1.372

Flexibility→ Relationship performance 0.111 1.605 0.090 1.278

Promotion support→ Relationship performance 0.278 4.073 *** 0.470 5.556 ***

Product quality→ Product recommendation 0.005 0.066 0.186 2.505 *

Supply price→ Product recommendation 0.100 1.292 0.005 0.057

Brand awareness→ Product recommendation 0.206 2.427 * 0.183 2.265 *

Flexibility→ Product recommendation 0.056 0.780 0.226 3.102 **

Promotion support→ Product recommendation 0.281 3.701 *** 0.029 0.303

Relationship performance→ Product recommendation 0.210 2.468 * 0.380 3.635 ***

Structural model fit: χ2 = 1358.157, χ2/df = 2.452, RMR = 0.056, GFI = 0.860, AGFI = 0.823, NFI = 0.860, TLI = 0.896,
CFI = 0.911, RMSEA = 0.047/* p < 0.05, ** p < 0.01, *** p < 0.001.

First, regarding the effect of suppliers’ competitive factors on relationship performance,
the product quality was not significant both in the group with high trust and in the group
with low trust. Consequently, there was no difference according to trust. Supply price
was confirmed to affect both, namely the group with high trust (β = 0.478, p < 0.001) and
the group with low trust (β = 0.466, p < 0.001). Brand awareness significantly affected
the group with high trust (β = 0.199, p < 0.05), but it did not significantly affect the group
with low trust. Eventually, brand awareness’ influence differs depending on trust, and it is
analyzed that since the group that highly trusts suppliers was aware of products more, their
relationship performance was positively affected. As for flexibility, a significant impact
relationship was not formed in the group with high trust nor the group with low trust.
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While promotion support had a significant effect in both the groups, the effect of promotion
support was higher on relationship performance in the group with low trust (β = 0.470,
p < 0.001) compared to the group with high trust (β = 0.278, p < 0.001).

Second, regarding the effect of suppliers’ competitive factors on product recommenda-
tions, product quality was not significant in the group with high trust but was significant
in the group with low trust (β = 186, p < 0.001). Supply price was not significant in both
groups, namely in the group with high trust and the group with low trust. Brand awareness
was analyzed to be significant in both the groups. The effect of brand awareness on product
recommendations was higher in the group with high trust (β = 0.206, p < 0.05) than in the
group with low trust (β = 0.183, p < 0.05). Flexibility did not have a significant effect in the
group with high trust. However, it had a significant effect on product recommendations
in the group with low trust (β = 0.226, p < 0.01). On the contrary, regarding the effect
of promotion support on product recommendations, it was significant in the group with
high trust (β = 0.281, p < 0.001) and no significant impact relationship was formed in the
group with low trust. Third, concerning the effect of relationship performance on customer
recommendations, it was significant in both the groups with high trust (β = 0.210, p < 0.05)
and with low trust (β = 0.380, p < 0.001). The impact of relationship performance in the
group with low trust was higher.

5. Conclusions
5.1. Findings and Discussions

Relationship performance between retailers of crop protection and suppliers’ competi-
tive factors affecting customer recommendations were identified. An analysis of differences
depending on retailers’ trust levels toward suppliers was carried out, and the research
findings drawn through study results are as follows: First, as Hypothesis 2 to Hypothesis
5 were accepted, supply price, brand awareness, flexibility and promotion support had
a significant effect on relationship performance. Crop protection retailers were revealed
to highly perceive relationship with suppliers, as product supply prices are lower, brand
awareness are higher, suppliers’ flexibility is satisfactory, and much support is offered
in the relationship retention process. However, the results show that product quality di-
rectly affects product recommendation but does not affect relationship performance. This
was in contrast to the results of previous studies (Jerath et al. 2017; Zhang et al. 2020;
Zhu and Lu 2022) suggested product quality affects the relationship performance between
suppliers and distributors in other industries. The relationship performance is valued
based on retailers’ financial benefits. Suppliers usually do not provide competitive financial
benefits to retailers when they are selling the high-quality products. Therefore, the retailers
attain less financial benefits when they deal with high-quality products.

Furthermore, as has been pointed out by Kaiser and Burger (2022), products in the
crop protection industry are not highly differentiated by similar ingredients and effects
for same type of product. For this reason, the difference in product quality is not high
depending on the manufacturers, even if the product quality could be directly affected
by product purchase and is an especially important selection factor for farmers who are
end-users (Kaufmann and Gaeckler 2015). The quality of supplier products does not have a
significant impact on the sales of retailers within a market environment where the product
quality by the manufacturers is similar. Hence, it means the quality of crop protection
products could be a recommended factor for end-users, but not a factor influencing retailers
to choose suppliers or maintain relationships with them.

Second, Hypothesis 7 to supply price on product recommendations was rejected in
this study. Although supply prices affect relationship performance between suppliers and
retailers, they do not directly affect customer recommendations. Supply prices affecting
relationship performance are derived from that margin, which is the difference between
supply and retail prices and are not proportionate in exclusive products. Because reason-
able sales prices of the crop protection market are formed depending on product groups,
margin increases if supply prices are low. However, retailers in the crop protection industry
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tend to recommend a product that has the least conflict of farmers’ interests, and they do
not recommend the products based on the calculation of their potential gain from the trans-
action (Dorr and Pannell 1992). As a result, suppliers’ efforts for product differentiation and
brand awareness campaigning, building an ability to respond to urgent orders, excellence
in quality, and a variety of field support activities are proved to be effective and essential
factors for retailers’ product recommendation. Therefore, as Copping and Duke (2007)
commented, suppliers allocate resource input to the marketing costs for brand awareness
and promotion support that have the most influence on product recommendation.

Third, the results of moderated effect to Hypothesis 12 pointed out that product quality
and flexibility did not significantly affect the formation of a relationship based on trust,
while supply price and promotion support were affected by trust level. In particular, brand
awareness had a significant influence on relationship performance with the high trust group.
This means that the high trust group considers the suppliers’ brand power when they build
relationships with crop protection manufacturers. In addition, on the side of product
recommendation, the price was not affected by the level of trust. It shows that product
quality or flexibility affects product recommendation in the low trust group, whereas the
higher the trust, the greater the effect of promotion support on product recommendation.
Marketing-related factors such as brand and promotion support had a positive effect on
relationship sustainability or product recommendation in the high trust group within the
crop protection industry. In contrast, in a state of low trust, price, product quality, and
flexibility were found to affect relationships and recommendations. As Hamzaoui-Essoussi
et al. (2013) and Mungra and Yadav (2019) argued, these results confirm that in the case
of the industry, sales support and marketing factors have a greater impact on business
sustainability and partnership management.

5.2. Research Implications

This study presented empirical research results on the identification of influencing
factors and relationships between suppliers and retailers in the crop protection industry.
Until now, previous studies on the industry have focused on the research issues of product
development or social influence. However, as agriculture is in the spotlight as a new
industrial field, and the size of the crop protection industry market, one of the important
areas in agriculture, continues to grow, various management administration-related studies
are needed to improve business and corporate or organizational competitiveness. In this
respect, this study was able to derive specific results from the perspective of relationship,
recommendation, and trust of the distribution structure and partnership of manufacturers
as suppliers and retailers in the crop protection industry.

This research suggests practical implications from two perspectives. First, as prod-
uct quality is higher and product awareness level is higher, suppliers’ flexibility is better,
more promotion support is offered, and customer recommendations increase. Moreover,
if relationship performance is satisfactory, customer recommendations increase further.
Consequently, suppliers securing the influence of retailers recommending products by
listening to and diagnosing farms at the purchasing point of contact with end-users, namely
farmers, can gain a competitive edge and expand market share. Crop protection manufac-
turers as suppliers should focus on consolidating relationship performance with retailers
by inputting resources to invigorate all suppliers’ characteristics, including product qual-
ity, supply price, brand awareness, flexibility, and promotion support. This is regarded
as an investment to secure retailers’ customer recommendations, influencing consumers’
decisions to purchase.

Second, the crop protection industry highly related to the connection and support
project of the government and public institutions. Therefore, it can be said that economic,
policy, and marketing support for agricultural activities based on crop protection agents
is a familiar beginning. Considering the characteristics of this market, distributors in
the crop protection industry also suggest various support methods to induce more sales.
Accordingly, agricultural manufacturers are necessary to strengthen partnerships with
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distributors by seeking appropriate promotion support strategies according to market
changes rather than simply emphasizing product quality or price aspects.

5.3. Research Limitation and Future Plans

This study has meaning in that it laid the foundation for a follow-up study in the
crop protection agent industry by exploring and demonstrating distribution channels that
existing studies have not dealt with. The study is also meaningful to structurally identifying
retailers’ perception of suppliers and providing the information required for suppliers’
competitiveness improvement measures and marketing strategies. However, the study
has limitations, and a supplementary study direction is presented as follows: First, since
this study explored, centered on literature study, selecting factors to evaluate suppliers’
competitive factors, there can be insufficiency in identifying suppliers’ factors that retailers
significantly perceive for relationship performance and customer recommendations. In
particular, retailers’ brand awareness should be reflected in the crop protection agents’
distribution structure. In a further study, drawing various factors reflecting people in
charge of sales is suggested.

Second, although this study obtained enough samples in the sample survey, conve-
nience sampling was used for a smooth survey; therefore, there may be a limitation to
representing the population. To supplement this, a survey for generalization of study
results is expected. Third, this study identified retailers’ customer recommendation inten-
tions, and there is a need to study how much the products recommended by retailers are
reflected in a decision to purchase. If product purchasing decision factors are identified as
targeting farmers, who are the buyers of crop protection agents, meaningful study results
are conjectured to be drawn.
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