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Abstract: With the rapid increase in the standard of living
and demand for high quality agricultural products in China,
the development and protection of agricultural product
regional brands (APRB) have begun to receive more and
more attention. All developed countries have taken the
protection of agricultural product brands in their origins
seriously. However, Chinese agricultural brands developed
very slowly, and there is little empirical research on APRBSs.
In this study, an econometric model was established based
on data derived from an analysis of 2665 products from 30
provinces of China in order to identify the development
characteristics and verify the spill-over effects of Chinese
APRBs. The survey results revealed regional imbalances,
interregional agglomeration, category diversification of
brands, and a shorter industrial chain, with marketing
limited to specific seasons, in the development of APRBs.
Test results on the empirical models developed for this
study show that an APRB is a preferable system design.
This can gather small-scale agricultural producers and
provide accurate product information to markets at a lower
cost within a small region, preventing adverse selections
caused by asymmetric information. The added value of
agricultural products can be effectively increased by
developing APRBs, benefitting of the development of
Chinese agricultural product brands as well as positively
promoting increases in farmers' income and the further
development of the Chinese agricultural economy.

Keywords: agricultural product regional brand (APRB);
development characteristics; spillover effect; China

INTRODUCTION

With the continuous development of China's agricultural
regional economy, regional image association with unique
location and agricultural product regional brands (APRB)
are gradually being formed. It is well-known that brands
always develop in specific geographic areas within a
specific traditional and local situation[1]. Because of the
heterogeneous nature of the geographical areas in China
however, it is important to identify what the development
characteristics of APRB in geographic area are, and what
the spillover effects from creating an APRB are. As the
Chinese economy has undergone increased development,
the demand of citizens for high-end quality agricultural
products has increased rapidly. Many internationally
famous agricultural product brands have entered China and
occupied the high-end market, but the development of
Chinese agricultural brands still lags behind. This poses a
challenge for agricultural markets and products in China.
Previous research shows that using regional branding to
develop agricultural product brands has been successful in
Europe and United States. Therefore, it is urgent and
important to study the formation of APRBs in China. With
increasing urbanization and favorable policies concerning
agricultural economy and product branding, the objective of
this study is to provide theoretical support and recommendations
for the further development of these policies.
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MATERIALS AND METHODS
Research on Agricultural Product Regional Brands

The ordinary form of APRB is “region name + the
category name”. Brand names including a geographical
reference can help to better spread and describe the quality
characteristics of the agricultural product, such as the
flavour, taste and fragrance. For example, branding mutton
with the term “New Zealand Mutton” can help consumers
more effectively distinguish and selectively purchase
mutton from that country[2]. In a generally homogeneous
competitive situation this approach can construct customer
identity and recognition, and help products sell at high
prices by highlighting the differences in their geographical
origin [3]. The key point in regional branding is to construct
the identity and recognition of such brands[4]. By relating
the brand to its geographical origin and using the identity
and recognition of regional origin to connote specific
qualities, reputation and other characteristics[5], a product
can gain a unique local identification[6] that in turn gives
consumers a level of quality assurance and wins their trust
[7]. For consumers to buy food products such as beef and
fresh foods, geographic origin is an important factor in
selection[8][9]. More and more agricultural producers have
used regional brands to achieve product differentiation to
increase profits, and have additionally used regional brands
as a marketing tool to build customer loyalty, create product
differentiation and provide legal protection [10].

Because agricultural product quality is often concealed
until consumption, a kind of signal mechanism must be
employed to display quality information. In this way brand
and trademark act as signals that transmit agricultural
product quality information to consumers. Consumers then
assess product quality according to origin and brand
information. APRB, as a special identity, has distinct
regional characteristics[11]. Its signal display effect and
recognition effect are employed to communicate the quality
characteristics of particular agricultural products to
consumers [12]. An APRB can promote the branding and
value of agricultural products, and can gather the intra-area
small high-quality agricultural producers to send product
quality signals to the market at a lower cost. This helps
them avoid the possibility of selection caused by
information asymmetry, and is an important and powerful
information source for the consumer in making their
purchase decisions[13].

Above all, agricultural product regional branding has
become a hot research topic in high-end agricultural
product development throughout the world.

Data Sources for APRB

In this study, sample data sets for 2012 were
obtained mainly from China's Agriculture Ministry, which
has assembled information on the most well-known
regional agricultural products for thirty provinces (except
Tibet). The regional agricultural products selected for
this study must have received at least one of the
following authentication certifications: Geographical
Indications Protection Products, Geographical Indication
Proof Trademarks, and/or Agricultural Products
Geographical Indications listing. Moreover, the deadline
for possession of the above authentication certifications
was the end of 2012. Data on a total of 2665 samples of
famous regional agricultural products were obtained and
divided into seven categories: Fruit, Vegetables, Tea,
Grain-Oil, Animal Husbandry, Fish and Other.
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Development Characteristics of APRB in China
Development Imbalance

The samples of 2665 regional agricultural brands were
unevenly distributed throughout East Region Provinces,
Middle Region Provinces and West Region Provinces in
China, and the inter-regional differences in brand-
development are very obvious. The East Eleven Provinces,
including Shandong, Fujian, Zhejiang, Jiangsu, Liaoning,
Hebei, Tianjin, Beijing, Guangdong, Shanghai and Hainan,
provided 1062 APRB samples and accounted for 39.85% of
all samples. The Middle Region Provinces, including
Shanxi, Hubei, Anhui, Henan, Heilongjiang, Inner Mongolia,
Jilin, Hunan and Jiangxi provinces provided 718 APRB
samples and accounted for 26.94% of the samples. The
West Region Provinces, including Sichuan, Xinjiang,
Shanxi, Gansu, Guizhou, Chongging, Qinghai, Ningxia,
Guangxi and Yunnan, provided 885 APRBs samples and
accounted for 33.21% of the total samples. These results
showed the imbalances of APRB development scales in
Eastern Region Provinces, Middle Region Provinces and
West Region Provinces. The East Region Provinces
produced the most superior regional brands with Middle
Region Provinces following, and the West Region
Provinces had the minimum number of agricutural brands.

Aggregation Characteristic of APRB

The APRBs had obvious aggregation characteristics,
especially in the provinces with rich resources and unique
traditions (Table 1). There were five provinces that had
more than 100 APRBs in the East Region; Liaoning,
Shandong, Fujian, Zhejiang, Guangdong and Shandon,
and Shandong province had 298 APRBs by itself. The
APRBs of these five provinces accounted for 76.46% of all
samples in the East Region, and 30.47% of all samples in
China. The two provinces in the Middle Region with more
than 100 APRBs were Henan and Hubei. The number of
APRBs in these two provinces accounted for 33.29% of all
samples in the Middle Region, and 8.97% of all samples in
China. The two provinces in the West Region with more
than 100 APRBs were Sichuan and Chongging. There were
228 APRBs in Sichuan. The number of APRBs in these two
provinces accounted for 37.74% of all samples in the West
Region, and 12.53% of all samples in China.
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Table 1/ %1
The aggregation characteristic of APRBs
Region East Region Middle Region West Region
Brand sum 1062 718 885
Brand quantity | Liaoning | Shandong | Fujian ZhelJiang Guangdong Henan Hubei Sichuan | Chongging
> 100 112 298 154 147 101 115 124 228 106
Proportion in 10.55 28.06 14.50 13.84 9.51 16.02 17.27 25.76 11.98
intra-region
(%) 76.46 33.29 37.74
Proportion in
China (%) 30.47 8.97 12.53

Category of Concentration of APRB Products

In the APRB category, Fruits made up the largest
category with 704 APRBs, accounting for 26% of all
APRBs. Vegetables contributed 510 APRBs (19%). Tea
contributed 209 APRBs (8%). Grains-Oils contributed
373 APRBs (14%). Animal Husbandry contributed 340
APRBs (13%). Fisheries contributed 210 APRBs (8%),
and the category contributed 318 APRBs (12%). The
above data showed that APRBs have the following
characteristics: (1) The product categories are
diversifying and showing an expanding trend; and (2)
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APRBs are concentrated in several categories including
fruits, vegetables and grain-oils. These three APRB
categories accounted for 59% of all the APRBs.

The industry chain of APRBs was shorter and limited to
seasonal marketing.

The data show that the industry chains of APRBs are
shorter, since the vast majority of APRB products are
primary agricultural products. Most regionally branded
products were fresh, live, unprocessed or primarily
processed foods, and their capacity for development and
utilization was seen as being low in the APRB context. It
is difficult to store and sell to distant markets and
participate in international competition for fresh and live
APRB products. In addition, supply is often unstable for
APRB products because of seasonal limitations.
Therefore, it is important to extend the industry-chain and
increase the added value of APRBs to further develop
the agricultural sector in China.

APRB Spillover Effect
Theoretical Principles
In information economy theory, the actual quality of
goods is often imperceptible, so brands should be used to
express product quality characteristics to prevent adverse
selection caused by information asymmetry. The system
design of APRB, the “public brand”, can help small and
decentralized agricultural producers to centralize the
transmission of product quality information to market at a
low cost, and to eliminate the adverse selection caused by
information asymmetry.

Methodology

The development of the agriculture economy not only
depends on cultivated area (land), total agricultural
machinery power, and the input of technology and
manpower, but also relies on the improvement of the
conditions for agricultural production, such as farmland
consolidation, water conservation facilities and climate.
When agricultural land resources remain unchanged,
product yields and famer incomes will increase through
improvements in agricultural infrastructure to the point
where inputs of agricultural machinery reach saturation
point. However, when the agricultural mechanization
level can no longer be improved, further investment will
have little impact on agricultural output. As the supply of
agricultural products increases (without considering the
influence of international agricultural product trade), the
market will become glutted, which will cause a decline in
the prices of agricultural products and a decrease in
agricultural income. As a result, it is essential for China to
improve the added value in agricultural products and
promote the brand management of these products.
Empirical research in many developed countries has
verified that the “country of origin effect” promotes
agricultural product branding and increases added value.
To study the positive spillover effect of APRBs on the
development of the Chinese agricultural economy,
regional branding was considered to be one of the
important input factors in this study. The development
effectiveness indexes of the agricultural economy
employed were mainly the Gross Agricultural Output
Value and Farmer Per Capita Income data supplied by
each province, and the other control variables included
the number of agriculture workers, the level of agricultural
investment, and the area available for Plantation-Breeding.
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Data Sources

As noted above, the 2665 APRB samples from 30
provinces in China (except Tibet) used in this study
were all obtained from the Chinese Ministry of
Agriculture.The agricultural economy development
effectiveness indices included Gross Agricultural Output
Value (T) and Farmer Per Capita Income (A). The T, A
and agricultural investment data were obtained by
multiplying the data from 2012 with the average growth
rate calculated from 2008 to 2012. Plantation-Breeding
Area is the sum of the average agriculture cultivated
area, the average aquaculture area, and the average
flower planting area between 2008 and 2012.
Agriculture Investment is the total amount of agriculture
investment that the Central Government directly
transferred to all provinces, including investment in fixed
assets, agricultural irrigation, water conservation
facilities, agricultural machinery and agricultural
subsidies. All these data were obtained from the
Chinese Statistical Yearbook (Table 2).
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Table 2/ &2
Statistical results
Variable Name Unit Symbol Sample Mean Stangrd Max. Min.
Size Value Deviation
Gross Agricultural Output hundred million T 30 2082.23 148291 6089.00 170.00
Value Yuan
Farmer Per Capita Income Yuan A 30 5711.22 2387.20 12633.73 3042.87
Agriculture workers ten thousand Labor 30 2936.74 2029.75 8330.35 165.47
Agriculture investment hund:?jar;llhon Invest 30 201.58 83.82 389.53 56.46
Plantation-Breeding Area t?;tf‘;ld Land 30 5481.62 | 3675.32 | 14480.11 329.32
Agr-brand quantity Individual bégr:d 30 88.83 57.99 298.00 18.00
RESULTS AND DISCUSSION FR5W®
Research Model Construction BUHIRY

Two econometric models (1,2) were established. In
the two models, Gross Agricultural Output Value (T) and
Farmer Per Capita Income (A) are dependent variables.
There are four independent variables, including
Agricultural Investment (Invest), Agricultural Workers
(Labor), Farming Land (Land) and APRB Quantity (Agr—
brand). The following relationships were obtained:

WRIEFATE, @S58 (D M (2) . £
B, R RS RIS A (RFR “T7 ) FiRilk
ANBN (AR “A” D, B E AR ZA (6
FRA “Invest” D . Rk M AFL (FRiFRA “Labor” )
FhIFMAR (RIFRA “Land” )« %GR (RIFRA “Agr-
brand” ) .

In T =C + bjInlabor + b,Ininvest + b,Inland + b,In Agr —brand + ¢ @
In A=C +b,Inlabor + b,Ininvest + b,Inland + b,In Agr —brand + ¢ @)
Where, “C” is a constant, “b;” is regression coefficient, Hdr, “C” NEHI, “bi” NEEAR%, “€” N
“€&”is the interference and “In” is the natural logarithm. FHRIL - “In” 9 AR HL.
Regression analysis VTS

Reviews 8.0 software was used to carry out
regression analysis and estimation. A weighted least
square method (WLS) was then employed to adjust the
models to eliminate heteroscedasticity. Finally, the
stepwise regression method was used to eliminate
multicollinearity between the variables. The results of the
regression analysis are shown in Tables 3 and 4.
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Regression analysis Results of Gross Agricultural Output Value

Table 3/ %3

Variable

Gross Agricultural Output Value

11

1.2

C

4.3866(19.3765)#*

4.3835(26.5886)

Agriculture workers

0.0231(0.3321)

0.0372(2.3268)#*

Agriculture investment

0.2402(1.7154)*

0.2286(7.6175)##*

Plantation-Breeding Area

-0.4265(-3.1746)+#+

-0.4333(-8.0046)x*

Agr-brand quantity

0.1312(1.2412)

0.3613(9.6786)#+*

Sample Size 30 30
R2 0.3168 0.9815
F 3.0237 361.9876
White F 2.6413(0.0328)

Glejser F 4.1032(0.0104)

Note: (1) ***, ** and * indicateds 1%, 5% and 10% significance level
respectively. (2) The values in brackets are t statistics.

According to the results of the regression analysis of
Models 1.1 and 1.2 in Table 3, the R? for the former was
0.3168, indicating that the goodness-of-fit of this model is
low. Therefore, measures of the quantity of APRB and
agricultural workers were statistically non-significant, and
the model was not precise enough.

Using weighted least squares for regression analysis
in the model 1.2, the R? of the model 1.2 is 0.9815 (t value
significantly passed the test), the goodness-of-fit of the
model 1.2 is significantly higher, and all variables tested
were under the 5% significance level. The estimate effect
of the model 1.2 is very good.

The regression analysis results of model 1.2 gave
values of 0.3613 and t was 9.6786, indicating that APRBs
play a significant and positive role in promoting the
development of the agricultural economy. The coefficient
for the plantation-breeding area was -0.43, meaning that
gross agricultural output value would increase by 0.43%
for every 1% decrease in this area. This result further
illustrates the point that reducing plantation-breeding area
through unit efficiency improvements does not directly
reduce gross agricultural output value, since the increasing
input from other elements partially offsets the negative
impact of reducing plantation-breeding areas. Therefore, it
is important to improve the quality of cultivated land,
especially to improve the added value of agricultural
products, and promote the branding of regional agriculture
products.
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Table 4 / &4

Regression analysis Results of Farmer Per Capita Income

Variable

Farmer Per Capita Income

21 2.2

C

0.9867(2.7143)#*

1.0436(51.9432)##*

Agriculture workers

0.0812(0.7312)

0.0132(0.6531)

Agriculture investment

0.5341(2.4213)#*

0.5446(9.1021)##*

Plantation-Breeding Area

0.0542(0.2500)#*

0.0812(2.3352) %

Agr-brand quantity

0.3968(2.3379)#*

0.3901(19.7857)%#*

Sample Size 30 30

R2 0.7860 0.9976
F 24.3986 3925.6351
White F 1.4275(0.2447)

Glejser F 2.6958(0.0526)

Note: (1) ***, ** and * indicates 1%, 5% and 10% significance /7
level respectively. (2)The values in brackets are t statistics.
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The regression analysis results depicted in Table 4 show
that the R®> of model 2.1 is 0.7860 and its Glejser F is
2.6958(0.0526), which indicates that there is
heteroscedasticity in the model, with a low degree of fit. Model
2.2 was analyzed by the weighted least squares method, and
gave an R’ value of 0.9976. This value indicated a
significantly improved degree of fit. Besides, the three
contributory variables, agriculture investment, plantation-
breeding area and agr-brand quantity, were significant at the
5% level.

The regression results of model 2.2 show an agr-brand
guantity regression coefficient of 0.3901 and a t value of
19.7857, which indicates that APRBs play a very significant
and positive role in promoting increases in the per capita
income of farmers.

CONCLUSIONS

In this study, an econometric model based on selected
data from 2665 samples of regional agricultural products from
30 provinces of China was established to empirically identify
the development characteristics of Chinese APRBSs, and verify
their spillover effects. The results revealed regional
imbalances, interregional agglomeration, brand category
diversification and the shorter industrial chains of APRBs, as
well as showing that agricultural regional brand marketing is
limited to specific seasons.

Nevertheless, the study shows that APRBs have
significant and positive effects on the development of regional
agricultural economies, and effectively increases farmers'
incomes. This means that APRB is a preferable system design
for regional agriculture products. APRB is also useful for
obtaining quality information from small-scale agricultural
producers who produce high-quality agricultural products
within a specific region, and transmit the information to the
market at a low enough cost to prevent adverse selection
caused by asymmetric information. Therefore, the added
value of agricultural products can be increased by developing
APRBs, which will further promote the development of
Chinese agricultural product brands.

This research shows that every province in China should
make full use of current agricultural policies to favor local,
high-quality, brand-name agricultural resources. It is also
recommended that small and medium-sized agricultural
producers should develop APRBs vigorously to form the scale
economy of regional branding. At the same time, registration
and development of APRBs can promote the transformation of
the development and management modes in the agricultural
industry through regional branding and protection of
intellectual  property rights.  Resource  aggregation,
industrialization and increasing productivity distribution in
agriculture will transfer the superiority of regional resources to
the superiority of regional brands and market competition,
contributing to the rapid development of modern agriculture.
Developing APRBs based on specific regional cultures and
natural geographic resources can not only reasonably adjust
and improve local industrial structures to form a better and
special agricultural industry economy, but also promote
Chinese regional culture and national soft power by active
participation in international competition.
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