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Abstract 
Ecological regional agricultural products processing industry is the bridge connecting agriculture and 
industry, and the shift from agricultural resources to industrial products can be achieved by ecological 
regional agricultural products processing industry. In Heilongjiang Province, aiming at rising conversion rate 
of ecological regional agricultural products processing, guiding principles like “put agriculture as the head, 
and industry as the tail” and “put agriculture as the head, and products as the tail” had been raised up. 
According to the statistics of gross product of ecological regional agricultural products processing industry, 
GDP and gross product of agriculture from 2001 to 2016, in this essay, the interlinked relation of gross 
products of ecological regional agricultural products processing industry to GDP and gross product of 
agriculture was analyzed by grey model (0, 2), which was based on the analysis of the rising of influence that 
ecological regional agricultural products processing industry did to GDP and gross products of agriculture. 
Also, the analysis showed that the gross products of ecological regional agricultural products processing 
industry can increase the speed of growth of GDP and gross products of agriculture, and in this way, 
appropriate suggestions were given in this essay about developing ecological regional agricultural products 
processing industry and increasing the proportion of gross products of ecological regional agricultural 
products processing industry in Heilongjiang Province. 
Keywords: ecological regional agricultural products processing industry, gross products of agriculture, 
GDP, Heilongjiang Province 
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INTRODUCTION 

Background 
As the biggest agricultural base in China, 

Heilongjiang Province took ecological regional 
agricultural products processing industry as 
advantageous and characteristic industry. In 2017, 
Heilongjiang Province formulated “Practical Views on 
Fixing ‘Views on Improving Ecological regional 
agricultural products Processing Industry Made by State 
Council’ in Advance”, and created new spotlight of 
ecological regional agricultural products processing 
industry by taking natural resources as advantage and 
develop more competitive advantages. In the whole 
province, scaled enterprises in the field of ecological 
regional agricultural products processing industry 
increased to 1942. Compared to the same period of the 
previous year, the amount of ecological regional 
agricultural products being processed had increased by 
26% and the income of sales had increased by 19%, 
which meant that the profits increased 1.6 times. Their 

incomes and profits of main business in ecological 
regional agricultural products processing industry took 
35.3% and 36.8% in the industries of the whole 
province, which was the top in the list of industries. In 
2018, province government came up with the guiding 
opinion of “Make ‘put agriculture as the head, and 
industry as the tail’ and ‘put agriculture as the head, and 
products as the tail’ better and change ecological 
regional agricultural products processing industry into 
main industry”. Depending on “put agriculture as the 
head, and industry as the tail” and “put agriculture as the 
head, and products as the tail”, developed leading 
enterprises in ecological regional agricultural products 
processing industry and speeded up the pace of building 
groups of industrial enterprises. The ecological regional 
agricultural products can be transferred at the original 
place and the primary processing will become deep 
processing. In this way, Heilongjiang Province can shift 
from raw material-focused province to processing-
focused province, and farm products-focused province 
to food-focused province. 
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Currently, the agriculture in Heilongjiang Province 
is large in size but not strong, and the economic level is 
not high. Development of ecological regional 
agricultural products processing industry in 
Heilongjiang province is weak and laid back. In 2017, 
the ratio of gross products of ecological regional 
agricultural products processing industry and gross 
products of agriculture was 1:1, far less than the average 
2.4:1 in whole country, which can be called 
shortcoming, but also potential. Due to this situation, 
the provincial Party committee and government had put 
ecological regional agricultural products processing 
industry as the most important industry in the whole 
province, and stated that the development of ecological 
regional agricultural products processing industry was 
urgent and necessary in current era. 

Document Brief 
By putting ecological regional agricultural products 

of USA, Japan and Italy as research objects, the research 
of Hirschman (1958) showed that the processing of 
ecological regional agricultural products can lengthen 
the chain of production and develop deep ecological 
regional agricultural products processing industry and 
other industries. Maria Antonieta Barron (2011) did 
research on the corps processing industry in Mexico and 
found that the corps processing industry did good to 
increasing employment, transferring the free labor in 
countryside and reducing the poor population in 
countryside. Vastant Gandi (2011) did a meticulous 
research about ecological regional agricultural products 
processing industry in India and he found that the 
ecological regional agricultural products processing 
industry can not only improve the development of 
farms in India, but also the development of rural 
economy, hence the whole India’s economy. Allendorf 
and Hirsch (2015) used the statistics from 8 European 
countries’ 4584 companies in the field of milk and meat 
processing industry during 2001-2008, and found that 
different country had different efficiency in ecological 
regional agricultural products processing industry, and 
in one country, companies with different size had 
different efficiency. 

By analyzing the relationship between ecological 
regional agricultural products processing industry and 
the construction of new countryside, Zhang et al. 
(2006) pointed out that the ecological regional 
agricultural products processing industry benefited in a 
lot of aspects such as making rural economy active, 
rising added value of farm products, refining the 
structure of agriculture, developing circulated economy 
and transferring free labors in rural areas. Guo et al. 

(2011) used the connective relation between ecological 
regional agricultural products processing industry and 
other industries in the method of input-output analysis 
based on input-output Table in 2007, did a research and 
found that the production chain of ecological regional 
agricultural products processing industry was long and 
has vast influence, and it can contribute to the 
development and employment in rural areas. Yang and 
Xing (2017) selected statistics of ecological regional 
agricultural products processing industry in Yunnan 
Province from 2005 to 2015, and used DEA and 
Malmquist methods to analyze the efficiency of 
ecological regional agricultural products processing 
industry in Yunnan Province from both dynamic and 
static aspects. Tobit return model was also used to 
analyze the factors that have influence on the efficiency 
of ecological regional agricultural products processing 
industry in Yunnan Province. The research found that 
the average value of technical efficiency and scale 
efficiency of ecological regional agricultural products 
processing industry in Yunnan Province was 0.98, and 
the average comprehensive efficiency was 0.95. Due to 
inappropriate distribution of resources and low 
efficiency in using resources in ecological regional 
agricultural products processing industry, the expected 
input and output was not achieved. Zhou and Yanwen 
(2018) pointed out that during the period of 
industrialization of rural economy, the added value of 
products can be raised to improve rural economy. 
Meanwhile, as the income level of Chinese residents 
was increasing, the unbalanced situation when selling 
ecological regional agricultural products should be 
refined. The production chain should be lengthened, 
and value should be increased to meet various need of 
people. 

STATUS QUO OF ECOLOGICAL REGIONAL 
AGRICULTURAL PRODUCTS PROCESSING 

INDUSTRIES IN HEILONGJIANG 
PROVINCE 

Enterprises’ Scale 
Ecological regional agricultural products processing 

industry in Heilongjiang Province had certain scale. In 
2016, there were 2007 enterprises in the field of 
ecological regional agricultural products processing 
industry, which took more than 33% in all companies 
in Heilongjiang Province and added 1021 than the year 
of 2001, whose data was 986, and the proportion 
increased by 103.55%. In 2016, food industrial 
companies increased to 1428, which took 71.15% in all 
processing industrial companies, becoming the leading 
industry in Heilongjiang Province. 
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Employment in ecological regional agricultural 
products processing industry changed little. In 2005, the 
number of people in this area was the least, which was 
0.2862 million. In 2013, the number of people in this 
area was the most, which was 0.3555 million, and it 
dropped to 0.2924 million in 2016, of which people in 
food industry was 0.1919 million, taking 65.62% of all. 

Economic Benefits 
Gross products of ecological regional agricultural 

products processing industry in Heilongjiang Province 
had increased to 103.191 billion CNY in 2007 from 
36.106 billion CNY in 2001, which was the first time 
that the gross products achieved more than 100 billion 
CNY. In 2013, it was more than 400 billion CNY, 
reaching 475.977 billion CNY. Currently, the growth of 
economy in our country was shifting from rapid to mid-
rapid, and the growth of GDP was slowing down, 
reaching to the number of 482.068 billion CNY in 2016. 
Details are presented in Table 1. 

In 2001, income of ecological regional agricultural 
products processing industry from main business in 
Heilongjiang Province was 32.039 billion CNY and it 
grew to 139.929 billion CNY in 2008, which was the 
first time that the income of main business was beyond 
100 billion CNY, and it increased every year by 48.11% 
on average. In 2013, income of ecological regional 
agricultural products processing industry from main 
business in Heilongjiang Province achieved 478.521 
billion CNY, which was the first time that it was more 
than 400 billion CNY. After that the growth sped down 
and became 478.521 billion CNY in 2016 and it 

increased every year by 1.10% on average. The gross 
income of ecological regional agricultural products 
processing industry for each year is presented in Fig. 1. 

Gross profits of ecological regional agricultural 
products processing industry in Heilongjiang Province 
increased to 1.084 billion CNY in 2002 from 0.191 
billion CNY in 2001, and in 2010, the gross profits were 
more than 10 billion CNY, which was 17.540 billion 
CNY. However, the gross profits were dropping since 
2013, which was 25.226 billion CNY, and in 2016, it had 
dropped to 21.679 billion CNY. Details about gross 
profits of ecological regional agricultural products 
processing industry for each year were presented in Fig. 
1. 

ECOLOGICAL REGIONAL AGRICULTURAL 
PRODUCTS PROCESSING INDUSTRY’S 

CONTRIBUTION TO ECONOMIC GROWTH 
IN HEILONGJIANG PROVINCE 

Ecological regional agricultural products processing 
industry is the link between agricultural economy and 
other industrial economy, and plays a vital role in 
production, employment, trading and other aspects and 
have important meaning in the construction of rural 
industries and the problem of countryside, agriculture 
and farmer, and benefits the growth of agriculture and 
economy. 

Xu and Xianchun (1999), Li et al. (2001), and Fan 
and Baoliang (2007) did a research on the calculation 
methods of the contribution ratio that some production 
industry departments of China did to economy growth. 

 

Fig. 1. Income and gross profit of main business in the field of ecological regional agricultural products processing 
industry in Heilongjiang Province during 2001-2016 
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After that, several experts used this method and did 
researches. Huang et al. (2005) used statistics of the 
value that increased in ecological regional agricultural 
products processing industry in Shandong Province 
from 1994 to 2003 to analyze its contribution. Wang et 
al. (2014) used statistics from 2010 to 2011 to analyze 
the contribution that ecological regional agricultural 
products processing industry in Heilongjiang Province 
did to economy growth. Sun et al. (2016) used the 
contribution ratio that exported ecological regional 
agricultural products did to rural economy. For that, in 
this essay, same method was used to analyze effect that 
gross products of ecological regional agricultural 
products processing industry in Heilongjiang Province 
did to GDP and gross production of agriculture. 

Assuming that Z is GDP in Heilongjiang Province, 
and Y is gross products of agriculture, and t is the year, 
in the year t, the function of increase ratio of gross 
products in Heilongjiang Province and gross products 
of agriculture is presented as following: 

 𝑅𝑅𝑍𝑍𝑡𝑡 =
𝑍𝑍𝑡𝑡－𝑍𝑍𝑡𝑡−1
𝑍𝑍𝑡𝑡−1

 (1) 

 𝑅𝑅𝑌𝑌𝑡𝑡 =
𝑌𝑌𝑡𝑡－𝑌𝑌𝑡𝑡−1
𝑌𝑌𝑡𝑡−1

 (2) 

Assuming that W is the gross products of ecological 
regional agricultural products processing industry in 
Heilongjiang Province, Rw

Z is the contribution that 
ecological regional agricultural products processing 
industry does to GDP, and Rw

Y is the contribution that 
ecological regional agricultural products processing 
industry does to agricultural economy. Corresponding 
function is as following: 

 𝑅𝑅𝑤𝑤𝑧𝑧 =
𝑊𝑊𝑡𝑡－𝑊𝑊𝑡𝑡−1

𝑍𝑍𝑡𝑡−1
 (3) 

 𝑅𝑅𝑤𝑤𝑌𝑌 =
𝑊𝑊𝑡𝑡－𝑊𝑊𝑡𝑡−1

𝑌𝑌𝑡𝑡−1
 (4) 

The calculation functions of the ratio of 
contribution that ecological regional agricultural 
products processing industry does to GDP and which 
does to economy growth rate, and the ratio of 
contribution that ecological regional agricultural 
products processing industry does to rural economy 
growth and contribution that ecological regional 
agricultural products processing industry does to 
agricultural economy growth are as following: 

 𝑅𝑅𝑤𝑤𝑡𝑡𝑧𝑧 =
𝑊𝑊𝑡𝑡－𝑊𝑊𝑡𝑡−1

𝑍𝑍𝑡𝑡－𝑍𝑍𝑡𝑡−1
 (5) 

 𝑅𝑅𝑤𝑤𝑡𝑡𝑌𝑌 =
𝑊𝑊𝑡𝑡－𝑊𝑊𝑡𝑡−1

𝑌𝑌𝑡𝑡－𝑌𝑌𝑡𝑡−1
 (6) 

According to statistics that governments had stated 
and given by relevant annual inspection, economy 
growth rate should be calculated as unchanged price in 
a certain year. As economy growth department, 
ecological regional agricultural products processing 
industry department’s contribution should also be 
calculated as unchanged price. However, limited by the 
resource of statistics, in this essay, GDP, gross products 
of agriculture, gross products of ecological regional 
agricultural products processing industry were used 
along with the functions mentioned above to calculate 
contribution of each department, and the statistics 
resources were selected from annual report of 
Heilongjiang Province, annual report of China and 
annual report of Chinese industries. 

Contribution that Ecological Regional 
Agricultural Products Processing Industry did to 

GDP Growth 
There were three stages of the contribution ratio 

that ecological regional agricultural products processing 
industry did to GDP from 2001 to 2016: In the first 
stage (2001-2005), contribution ratio and contribution 
that ecological regional agricultural products processing 
industry did to GDP growth tended to increase. 
Contribution of ecological regional agricultural 
products processing industry 1.05% in 2001 and raised 
to 3.51% in 2005, and contribution ratio of it had 
increased to 21.84% in 2005 when compared with 
14.56% in 2001. In the second stage (2006-2010), the 
contribution and contribution ratio of ecological 
regional agricultural products processing industry 
dropped in 2006, but bounced back later. Contribution 
increased from 1.75% in 2006 to 7.45% in 2010, which 
was the peak of the contribution to GDP. Contribution 
ratio was dropped to 13.78% in 2006 when compared 
with the number 21.84% in 2005, but it bounced back 
and reached 48.49% in 2010. In the third stage (2011-
2016), the contribution and contribution ratio that 
ecological regional agricultural products processing 
industry did to GDP was developing conversely. 
Contribution to GDP had dropped to 0.69% in 2016 
from 6.16% in 2011. However, contribution ratio 
fluctuated and increased, and reached its peak value 
89.22% in 2015, which was mainly because recently the 
third industries in Heilongjiang Province grew very fast, 
and GDP grew pretty rapid. 

Influence that Ecological Regional Agricultural 
Products Processing Industry had on 

Agricultural Economy Growth 
Contribution and contribution ratio that ecological 

regional agricultural products processing industry did to 



 
 
 Research on the Economic Benefits of Ecological Regional Agricultural Products Processing Industry 
 

 
Ekoloji 27(106): 605-611 (2018)  609 
 

gross products of agriculture can be divided into two 
stages: In the first stage (2001-2010), they all fluctuated 
but increased as a whole. Contribution of ecological 
regional agricultural products processing industry 
increased from 4.99% in 2001, which was the lowest 
point, to 29.76% in 2010, which was the highest point. 
Contribution ratio was 43.77% in 2004, which was the 
lowest record during this time period, and it also 
reached its highest point in 2010, which was 234.9%. In 
the second stage (2010-2016), the trend was sloping. 
Contribution dropped to 2.08% in 2016 and 

contribution ratio decreased to 68.53%. Details were 
presented in Table 1. 

Ratio of ecological regional agricultural products 
processing industry and gross products of agriculture 
was raising during 2001-2010, which increased from 
0.51 in 2001 to 1.17 in 2010, which was the highest 
point. After that, it was downward sloping gradually to 
0.99 in 2016. Ratios of ecological regional agricultural 
products processing industry and gross products of 
agriculture for each year were presented in Fig. 2. 

Table 1. Contribution and contribution ratio that ecological regional agricultural products processing industry did 
to GDP growth and gross products of agriculture during 2001-2016 

Year 

Gross products value 
Contribution of ecological regional 

agricultural products processing 
industry 

Contribution ratio of ecological 
regional agricultural products 

processing industry 

GDP Gross product 
of agriculture 

Gross product of 
ecological regional 

agricultural 
products processing 

industry 

Contribution to 
GDP 

Contribution to 
gross product of 

agriculture 

Contribution ratio 
to GDP 

Contribution 
ratio to gross 

product of 
agriculture 

2001 3390.10 711.00 361.06 -- -- -- -- 
2002 3637.20 776.70 426.51 1.05% 4.99% 14.35% 53.96% 
2003 4057.40 903.30 485.18 1.61% 7.55% 13.56% 46.34% 
2004 4750.60 1136.60 612.02 2.52% 11.31% 14.73% 43.77% 
2005 5513.70 1254.40 753.97 3.51% 14.66% 21.84% 141.48% 
2006 6211.80 1391.10 1161.19 1.75% 7.67% 13.78% 70.39% 
2007 7104.00 1700.60 1318.33 2.93% 13.06% 20.37% 58.71% 
2008 8314.40 1923.40 1768.93 5.25% 21.95% 30.84% 167.53% 
2009 8987.00 2251.10 2187.05 3.54% 15.31% 43.79% 89.87% 
2010 10368.60 2536.30 2971.86 7.45% 29.76% 48.49% 234.90% 
2011 12582.00 3323.50 3641.95 6.16% 25.20% 28.88% 81.20% 
2012 13691.60 3952.30 4241.29 6.12% 23.17% 69.41% 122.48% 
2013 14454.90 4633.30 5366.27 4.10% 14.19% 73.47% 82.35% 
2014 15039.40 4894.80 5369.02 1.71% 5.34% 42.32% 94.59% 
2015 15183.70 5044.90 5153.53 0.86% 2.63% 89.22% 85.77% 
2016 15386.10 5197.80 5167.54 0.69% 2.08% 51.77% 68.53% 

 

 

Fig. 2. Ratios of ecological regional agricultural products processing industry and gross products of agriculture from 
2001 to 2016 
Source: same with Table 1 
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SOLUTIONS OF INCREASING 
ECOLOGICAL REGIONAL AGRICULTURAL 

PRODUCTS PROCESSING INDUSTRY’S 
CONTRIBUTION TO ECONOMY GROWTH 

Develop Food Processing Industry, and Promote 
the Development of Deep Products Processing 

Industry 
In Heilongjiang Province, basic structure of 

ecological regional agricultural products processing 
industry was formed. In 2015, income of main business 
of food processing industry in Heilongjiang Province 
had reached 3563.82 CNY, which was the first time that 
it passed the income from energy industry and became 
the top one, which was only less than fuel industry. 
Food processing industry had become more and more 
important for ecological regional agricultural products 
processing industry. In Heilongjiang Province, 
ecological regional agricultural products processing 
industry had taken 3.52% in Chinese ecological regional 
agricultural products processing industry, and the gross 
product of ecological regional agricultural products 
processing industry was 12th in China, which was 38 
billion CNY less than Jilin Province, and its deep 
processing ratio was only 30% while in other developing 
countries the value was over 80%. In 2015, gross 
product of rice in Heilongjiang Province was 14.6272 
million ton, whose value was 113.652 billion CNY. 
After refining by deep processing and quality-up, the 
price had increased to 5 yuan/jin from 3.9 yuan/jin, and 
the gross products value will reach 146.273 billion 
CNY, which was 32.623 billion CNY more than before. 
If calculated as 8 yuan/jin, gross products value will 
increase to 234.026 billion CNY, net products value 
increasing 120.374. 

Develop Leading Enterprises, Guiding the 
Development of Industry Groups 

Promote the combination of internet, big data, AI 
and real economy. Create the Harbin, Dalian and 

Qiqihar model area of “Made in China 2025”. Build 
hundreds of digital smart manufacturing enterprises. 
Continue to support and encourage leading enterprises. 
Give acknowledges to important leading enterprises. 
Combine and attribute resources according to 
characteristics of different enterprises. Create a group of 
great leading enterprises as the aircraft carrier, and guide 
other middle and small ecological regional agricultural 
products processing industry companies and relative 
companies to concentrate on the edged areas and 
industrial areas. Refine the structure of agricultural 
industries. Fasten the speed of developing ecological 
regional agricultural products processing industry. 
From a group of professional, standard and scaled raw 
material producing base. Developing primary 
processing and deep processing of ecological regional 
agricultural products. 

Enhance Brand-building, and Create a 
Characteristic Brand Path for Heilongjiang 

Province 
The number of ecological regional agricultural 

products processing industry brand in Heilongjiang 
Province was increasing, but most of them operated 
separately and with small size, which caused some waste 
for resources. In the list of “Information and evaluation 
for characteristic brand in 2016”, four brand of 
Heilongjiang Province were topped, and they were 
“Wuchang Rice” “Qing’an Rice” “Tonghe Rice” and 
“Fangzheng Rice”, of which “Wuchang Rice” was the 
2nd in characteristic brand list, and 1st in the rice 
category, and its brand value was 63.955 billion CNY. 
Feihe Milk Ltd. was the 4th in the list, with the brand 
value of 5.036 billion CNY. Therefore, Heilongjiang 
Province should continue making ecological regional 
agricultural products with good brand, and 
governments should plan and guide ecological regional 
agricultural products processing brand in Heilongjiang 
Province, and protect existed brands. 
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