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Abstract: The expansion of the industrial scale reflects the development level of the industry to a
certain extent, and plays an important supporting role in promoting the sustainable development of
the industry and the enhancement of industrial competitiveness. Compared with the expansion of
industrial scale, the performance of export development of green food industry in Heilongjiang
Province is not significant. Therefore, it is an important prerequisite to analyze and evaluate the
development efficiency of green food export in Heilongjiang Province scientifically that is to
formulate industrial export development policies. This paper uses the C2R model to analyze the
export development efficiency characteristics and scale returns of green foods empirically in
Heilongjiang Province from 2001 to 2014. The results show that the overall efficiency of green food
export development in Heilongjiang Province is low and declining. The resource potential has not
been fully tapped, resource allocation has not reached the optimal state, and industrial development
has shown a “scale uneconomic” trend. According to the analysis results, it is proposed to promote
the transformation of industrial development mode to intensive, outward-oriented and efficiencyoriented, optimize the export efficiency through the optimization and upgrading of input factor
structure, and play the role of export-oriented policy guidance and “reverse pull” to promote the
sustainable development of green food export in Hei Longjiang Province.
1. Introduction
The development of green foods is of great significance which to adjust the structure of
agricultural industries, change traditional agricultural production methods, and lead the optimization
and upgrading of consumption structure. As an important part of the complete green food system,
the green food planting, aquaculture and processing industries in Heilongjiang Province have
developed rapidly in recent years, and the industrial scale effect and regional comparative
advantages have gradually emerged. In 2015, the physical output of green food in Heilongjiang
Province reached 38 million tons, and the monitoring area reached 72.09 million mu, both hitting
record highs and the industry showed a good growth trend. In the process of rapid expansion of the
green food industry in Heilongjiang Province, the scale of export development is small and the
growth rate is slow. Especially in recent years, exports have shown significant fluctuations, export
growth performance is not significant, and the development foundation of the green food industry
and the formation of production status formed a great contrast. If the export of green food can not
play a leading and leading role, it will restrict the optimization of product structure, affect the
performance of industrial development, and even hinder the competitiveness of green food export in
Heilongjiang Province and the sustainable and coordinated development of green food industry.
Therefore, it is necessary that how to crack the "bottleneck" in the development of green food
exports, promote the growth of export scale, increase the efficiency, and promote the
competitiveness of Heilongjiang green food brands and the further development of exports.
This paper evaluates the dynamic change process of green food export development efficiency in
Heilongjiang Province by establishing the CR model of DEA method, determines the main factors
affecting industrial efficiency change and points out the improvement direction. By analyzing the
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industrial scale income status, it points out the impact which scale efficiency to the overall
efficiency of industrial development. It is of great significance to formulate the strategy for the
development of green food exports in Heilongjiang Province, improve the efficiency of the green
food industry in Heilongjiang Province and promote the development of green food exports.
2. Method selection and model building
Green food exports, as an important component of the green food industry development system,
are influenced and constrained by various elements within the green food industry development
system. The development of green food exports is the embodiment of industrial development in
terms of exports and the result and driving force of industrial development. Considering the
complex relationship between the variables of the green food export status, it is difficult to use the
deterministic function to express the expression. The dimension and weight are different.. The DEA
method is suitable for the input data of the input, and can be used for the decision-making unit from
the perspective of investment output and conducted relative efficiency analysis and evaluation to
effectively avoid non-objectivity of evaluation.
Establish a green food export development efficiency evaluation model, first assume that the
green food exports’ n DMU, and each DMU has m kinds of input and s kinds of output, the j th
DMU input and output vectors of the green food export system represented by
X = ( x , x , ...x )
and Y = ( y , y , ... y ) ( x 〉 0, y 〉 0 j = 1, 2,..n ) respectively, Second, the
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Among them, θ is the green food export development ability index of each period, m and
s represent the number of input and output variables in the green food export system
respectively; S and S represent the respective slack variables corresponding to inputs and outputs,
respectively, n represents the number of DMUs of the same type; x and y represent the i-th
input and the r-th output variable of the jth DMU respectively; ε represents non-Archimedean
−5
infinitesimal, often the value is ε = 10 .
The economic significance of constructing the C R model is that by looking for some linear
combination of n DMUs, the investment is as low as possible under the condition that its output is
not lower than the output of the j0 th DMU. If the obtained optimal value of the green food export
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development index θ is less than 1, it means that fewer input factors can be found to obtain no less
than the decision unit of the evaluated DMU output, indicating that the DMU is invalid for DEA;
When the green food export development index θ = 1 , it indicates that the DMU is valid for DEA.
The model is constructed from the perspective of constant output and reduced investment, so it is
called the efficiency evaluation model of input.
3. DEA empirical analysis
3.1 Decision unit selection and variable selection

In this paper, the green food industry in Heilongjiang Province was divided into 14 periods from
2001 to 2014. The time-point level of industrial development in 14 periods was used as the
decision-making unit DMU to analyze the export efficiency characteristics of green food exports in
Heilongjiang Province at various points in time.
China's green food industry is defined by the number of green food enterprises and the number
of products. The monitoring area of production area is an important input factor for the green food
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industry, which directly determines the output and export of the green food industry. Green food
production and sales are the physical form and value standard for measuring industrial development.
Therefore, the number of enterprises, the number of products and the monitoring area of production,
physical output and annual sales are selected as input indicators. Due to the variety of green foods
and the different dimensions of physical products, this paper does not choose the export volume of
green food, but chooses the export value as the output index.
3.2 Data Sources
The input and output data of green (organic) food industry and export development in
Heilongjiang Province from 2001 to 2014 comes from the "Green Food Statistics Annual Report"
(2002-2015), "Heilongjiang Statistical Yearbook" (2002-2015) and Heilongjiang Agricultural
Information.
3.3 Empirical analysis
Using Coelli's (1996) Deap2.1 analysis software, the C R model was used to measure the
comprehensive efficiency, pure technical efficiency and scale efficiency of the development of
green food exports in Heilongjiang Province. The results are shown in Table 1.
It can be seen from Table 1 that the development of green food exports in Heilongjiang Province
is obviously ineffective, and the scale expansion of the industry is not in harmony with the
development of exports. Analysis as follows:
2

Table1. Evaluation results of green food export development efficiency in Heilongjiang Province
from 2001 to 2014

−0

−0

Among them, s1 is number of corresponding companies, s2 is number of corresponding
−0
−0
−0
products, s3 is corresponding physical output, s4 is Corresponding to annual sales, s5 is
Corresponding production area, s is corresponding export amount
+0
1

3.3.1 DEA efficiency value analysis
Technical efficiency is reflected in the level of output maximization under the established
conditions, and technical efficiency can be further decomposed into pure technical efficiency and
scale efficiency. Through the CR model, the DMU efficiency changes of green food exports in
Heilongjiang Province were obtained. The results are shown in Table 2.
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Table 2. Efficiency value of green food export development in Heilongjiang Province from 2001 to
2014

Note: Irs-increasing returns to scale; drs- Diminishing returns on scale;”-“- Scale returns remain
unchanged
It can be seen from Table 2 that the DEA of green food exports in Heilongjiang Province is
generally inefficient and has some fluctuations. Among the 14 DMUs that were examined for green
S
0,
=
S
0 , the DEA
food exports, except for the DEA efficiency value of 1 in 2004, and=
efficiency values of the DMUs in all other periods were all less than 1, indicating that the output
obtained under the input did not reach Maximum value. Further analysis shows that the efficiency
of green food export development in Heilongjiang Province depends not only on the scale of input
factors, but also on the allocation of input factors and factors utilization.
−

+

3.3.2 Scale return analysis
The scale of income measurement reflects the quantitative reflection of the increase in input and
output. The scale efficiency of green food exports in Heilongjiang Province has changed
significantly in different periods. Since 2001, the scale efficiency value has decreased (except in
2004), and at the same time in 2005 The increase in scale returns (except for 2006) and the trend of
scale efficiency reduction fully demonstrate that the scale efficiency of green food exports has a
reverse effect on overall efficiency, and does not achieve resource allocation efficiency and
resource utilization, resulting in the green food industries’ scale is not economical in Heilongjiang
Province. Therefore, the improvement of the development level and efficiency of green food export
in Heilongjiang Province is not to blindly expand the input of resource elements, but to maintain the
rational resource input scale, focus on improving the efficiency of pure technology and strengthen
resource allocation, transform the mode of industrial development, and give full play to industrial
technology. Advantages, export development efficiency is likely to further increase.
4. Conclusion
Through the DEA method to analyze and evaluate the development of green food exports in
Heilongjiang Province from 2001 to 2014, reveal the changes in the development efficiency and
scale of green food export development, and point out the industrial structure adjustment and
improvement direction according to the projection analysis, and draw the following main
conclusions: the comprehensive efficiency of green food export development in Heilongjiang
Province is low and in a downward trend. The direct cause is mainly the low efficiency of pure
technology. The root cause is that green food in Heilongjiang Province ignores market demand and
international market development, and industrial development excessively pursues scale expansion.
Neglect the “growth, no development” industry development mode of internal quality improvement.
The development of green food export development in Heilongjiang Province is imperative to the
development mode of “intensive, export-oriented and profitable” industries.
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