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Due to the inconsistency between resource environment and value data types, the hybrid model of resource environment value
chain cannot effectively coordinate the relationship among resources, environment, and value chain. The circulation of resource
chain, ecological chain, and value chain is not completed independently; they are intertwined and promote each other.
Therefore, this paper proposes a hybrid resource environmental value chain model based on a discrete time algorithm. Analyze
the hybrid internal structure of resource chain, environment chain, and value chain model; integrate the natural resource
information through the objective function of natural resource integration; obtain the indicators affecting the environment; and
complete the analysis of the characteristics of environmental change. On this basis, the relationship between resources,
environment, and economic value is analyzed, and the hybrid content of resources, environment, and value chain is determined.
The discrete-time algorithm is introduced to transform the hybrid content into the same data format, obtain the objective
function and constraints of the resource environment value chain hybrid model, and complete the construction of the resource
environment value chain hybrid model based on the discrete-time algorithm. The simulation results show that the hybrid model
designed in this paper can effectively improve the resource saving rate, up to 97%, and the error of resource environment value
chain data fusion is the lowest, and the time is less than 1min which was a considerable achievement.

1. Introduction

Since the 1990s, the problems of resources and environmen-
tal protection have become a hot topic in manufacturing
industry, and the concept of green manufacturing has been
put forward. This is a modern enterprise production mode
based on environmental protection competition strategy.
Mechanical engineering scholars mostly discuss the general
theoretical system, special technology, and other aspects of
green manufacturing, involving the concept and content of
green design to a certain extent, mainly from the aspect of
manufacturing technology, but these studies only examine
the technical greenness of products and their manufacturing
design schemes, which is not enough, and need further cost-
benefit analysis [1]. In recent years, most of the production
industries have formed an industrial model of “raw materials
production processing sales.”Among them, rawmaterials are

mainly obtained from the natural environment, are produced
into products through generation and processing technology,
and obtained economic benefits through sales to achieve
industrial value. Resources are all kinds of material elements
such as material resources, financial resources, and human
resources in a country or a certain area. It can be divided into
natural resources and social resources. The environment
includes not only the material factors including atmosphere,
water, soil, plants, animals, and microorganisms but also the
nonmaterial factors including ideas, systems, and codes of
conduct; not only the natural factors but also the social fac-
tors; and not only the nonlife forms but also the life forms.
The conditions for the existence and development of an
industrial enterprise must create value for its shareholders
and other interest groups. The process of creating value is
divided into a series of different but interrelated economic
activities, or “value-added activities,” which constitute the
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enterprise “value chain” [2]. In the process of enterprise
operation, we pay more attention to the economic benefits
of the enterprise and ignore the environmental protection
and the rational use of resources, so there are environmental
pollution, resource shortage, and other problems. In order to
solve this problem, researchers in this field have done a lot of
research.

The hybrid model of resource environment value chain
enables enterprises to pay attention to the value of products
and the benefits of enterprises in operation and production,
realize the rational use of resources, and minimize the dam-
age to the natural environment. By nesting the three parts
of resources, environment, and value chain, a coordinated
and linked mechanism is formed, so as to balance the indus-
trial economy and resource environment and the relation-
ship between. Foreign research on the hybrid development
of resource environment value chain mainly focuses on the
development of environmental industry in developed coun-
tries, the driving force of industrial development, and the
necessity of environmental industry development [3].

The literature [4] proposes a multilevel hybrid model
based on resources, ecology, and value chain industrial circu-
lar economy system. Based on the idea of symbiotic circular
economy, through literature review, theoretical analysis,
practical research, and expert consultation, according to the
logic of resource chain, ecological chain, and value chain, this
model studies the ecological environment subsystem in a
wider range, The core structure model of circular economy
and its multilevel extended structure model of social eco-
nomic subsystem can effectively reduce environmental pollu-
tion, but its analysis process is complex and time-consuming,
which cannot be applied in practice. In reference [5], a zero
model for hybrid decision of resource environment symbi-
otic network is proposed. The construction of the model is
an important basis to determine the network nesting. By
exploring the influence of matrix asymmetry on the network
nesting based on different zero model construction methods,
this paper attempts to provide a basis for the selection of the
zero model of asymmetric network. The construction of the
model can effectively reduce the deviation error of pairing
overlap degree and improve the accuracy. However, the sen-
sitivity of the model is insufficient in determining the nesting
of highly asymmetric networks, and there are obvious prob-
lems of resource, environment, and value chain
inconsistency.

In order to solve the problems in the traditional hybrid
model of resource environment value chain, a discrete time
algorithm is introduced. The discrete-time algorithm can
consider the running time and cost of enterprise project com-
prehensively, which is more in line with the multiobjective
characteristics of a hybrid model. Based on the traditional
hybrid model of resource environment value chain, the
discrete-time algorithm is used to deal with the three compo-
nents of the model, and the hybrid structure is replanned to
achieve the optimal design of the hybrid model. Coordi-
nate resources, environment, and value chain in the same
position in operation, and realize the protection of envi-
ronmental resources on the basis of ensuring enterprise
value and benefit.

2. Design of Hybrid Model of Resource
Environment Value Chain

Ecological economy requires people to use ecological laws to
guide human economic activities, reconstruct the economic
system according to the laws of material circulation and
energy flow of the natural ecosystem, integrate the economic
system into the material circulation process of the natural
ecosystem, and integrate clean production, comprehensive
utilization of resources, ecosystem construction, sustainable
consumption, and interest balance. Therefore, the economic
model is a kind of economic development model to promote
the coordination and harmony between human and nature.
The economic system of most enterprises’ production indus-
try chain itself spans the economic system and natural system
and has the unique structure and green symbiosis character-
istics that the general economy is not prepared for. The
implementation process of enterprise production industry
chain is shown in Figure 1.

Among them, the main driving factors of industrial
development in the mature stage are economic stimulus,
public environmental awareness, and corporate social
responsibility. In the mature stage of the industry, due to
the gradual improvement of environmental laws and regula-
tions, the improvement of public environmental awareness,
the improvement of the ability of enterprises to bear environ-
mental responsibility, and the reduction of the role of envi-
ronmental laws and regulations help in promoting the
environmental industry [6]. Through the application of the
hybrid model of resource environment value chain and the
assistance of relevant laws and regulations, the balance of
resource, environment, and enterprise value can be realized.

2.1. Hybrid Structure Analysis of Resource Environment
Value Chain. A hybrid model is a kind of structural equation
model. If all free parameters of a model are part of the same
parameters in model B, a model is said to be hybrid in the
model [7]. In the path graph, the path graph of model A
can be obtained by removing some paths from the path graph
of model B. Combined with the basic structure of the hybrid
model, the planning of the hybrid model structure of
resource environment value chain is realized from three
aspects: resource chain, ecological environment chain, and
value chain.

2.1.1. Hybrid Structure of Resource Chain. In the upstream of
the resource chain, the extended structure model regards
resource cultivation as the “first workshop” of product pro-
duction, providing stable raw material source with low trans-
action cost and operation risk for the product production and
processing process; the external market transaction channel
with high transaction cost, high risk, and poor stability of
the supply chain is only used as an auxiliary raw material
source. In order to improve the utilization rate of natural
resources, the natural raw material sources of the product
industry also include “three residues,” i.e., cutting residues,
wood making residues, and processing residues [8]. The pro-
duction enterprise and its supply chain members invest in the
raw material base to form a forest management cycle.
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In the downstream of the resource chain, the economic
system can be extended to the recycling of waste in the con-
sumption link, that is, reverse logistics industry or vein
industry. The expanding fields mainly include chemical pro-
cessing cycle and wood physical processing cycle. In the cir-
culation chain, raw materials are used in a certain step of
the technological process, and products are formed through
a series of complex chemical processing processes for con-
sumers to use. Then, the consumer’s waste products after
use are recycled and treated properly as product processing
raw materials for recycling [9]. From the perspective of
resource chain, economic system can be hybrid in product
processing industry and comprehensive utilization of pro-
duction process waste.

2.1.2. Hybrid Structure of Environment Chain. The structure
of resource chain expansion provides the necessary biological
basis for the further expansion of the enterprise economic
system to the ecological environment subsystem. On this
basis, according to the operation principle of ecosystem, the
environment chain expansion structure of enterprise eco-
nomic system is constructed, as shown in Figure 2.

In Figure 2, the environment chain is hybrid as a grey box
of “CE resource chain extension structure,” in which the
directed solid line is the main resource chain. Outside the
grey box, each box represents the process of promoting the
healthy development of the ecosystem, which is called “eco-
logical process” for short; connecting each box with the
directional dotted line represents the ecological flow, which
is called “ecological force” for short. Different from resource
flow, ecological flow has gone beyond the scope of material
flow and energy flow. It forms ecological forces through
material flow, energy flow, capital flow, technology flow, pro-
cess flow, and other “fluids.” In this paper, the environmental
chain is composed of ecological process and ecological flow.

In product manufacturing and its horizontal expansion
of supply chain enterprises, ecological chain circulation is
formed through the ways: first, under the guidance of
resource processing integration strategy, industrial rawmate-
rial construction is carried out to solve the problem of enter-
prise raw material supply on the one hand and make

contribution to the construction of natural ecosystem on
the other hand [10, 11]. Under the guidance of green market-
ing strategy, carry out a forest certification work and imple-
ment sustainable management of natural resources. After
the treatment of processing wastewater, after removing
harmful substances, there are rich organic substances left,
which can be used to irrigate natural resources, which is con-
ducive to the growth and construction of natural resources.
In addition, sludge and separated elements are rich in organic
matter, N, P, K, and other substances that are conducive to
the growth of natural resources, which can be used to develop
special compound fertilizers and soil improvers for quick
natural resources.

If we want to make the environment have good ecological
benefits, the process not only should have good ecological
functions but also depends on the input ecological power.
The positive direction of ecological input will play a role in
promoting ecological benefits, while the negative direction
will play a role in destroying the ecology. Therefore, only
through the virtuous cycle of the whole ecological chain sys-
tem can we finally achieve the management objectives of eco-
logical construction and environmental protection.

2.1.3. Hybrid Structure of Value Chain.Using the same struc-
ture as the environment chain, the environment chain struc-
ture is hybrid into the value chain structure. In value chain
planning, the optimization and coordination of supply chain
benefit distribution are an important part of value chain and
a process of supply chain management. Reasonable benefit
distribution can mobilize the enthusiasm of each subject of
circular economy, and then a series of benign cycle processes
will take place: promoting the coordination and effective
operation of value chain itself, encouraging the economic
subject of relevant enterprises, making continuous input to
the cultivation of natural resources, realizing value feedback,
and then promoting the benign cycle of resource chain and
environmental chain of economic system and the health of
resource chain and environmental chain In turn, healthy
development supports the healthy growth of the value chain
and ultimately promotes the sustainable development of the
entire economic system [12].
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Figure 1: Flow chart of enterprise production industry chain.
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In addition to value distribution and factor input,
another important way for value chain to promote the virtu-
ous cycle of resource chain and environment chain is the
realization process of market transaction value. It is divided
into two types of value chain links: resource chain and envi-
ronment chain. Through the market mechanism, we can
realize their value distribution of the economic system, make
up for the lack of administrative measures and the unreason-
able initial value distribution, and then use the system self-
organization mechanism to realize the internal construction
of the value chain.

The construction of an enterprise cost value chain system
is to divide the enterprise into several value activities from the
perspective of enterprise competitive advantage and then
connect them organically. Through the analysis of the main
value chain activities, we can achieve the competitive advan-
tage of the enterprise and finally achieve the strategic goal of
the enterprise. The structure of enterprise industrial value
chain is shown in Figure 3.

An industrial value chain can be divided into raw
material purchase cost value chain, production and pro-
cessing cost value chain, and sales and after sales service
cost value chain. In the actual operation process, it pre-
sents a dynamic state of change. Among them, raw mate-
rial procurement refers to various activities related to
product production, such as purchase, receiving, storage,
and distribution [13]. The value chain of raw material
purchase cost is formed. It consists of five value activities:
purchase, transportation, handling, sorting, inventory, and
inventory control.

2.2. Integration of Natural Resources and Acquisition of
Environmental Pollution Indicators. After the analysis of
the hybrid structure of the resource chain, environment
chain, and value chain models, it is necessary to integrate
the natural resources to lay the foundation for the con-
struction of the model. The integration of natural
resources is mainly the integration of raw materials and
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processing materials. The objective function of natural
resource integration is as shown in

F xð Þ =Max 〠Bi ∗Vi

� �
: ð1Þ

In the formula, Bi is the type and quantity of natural
resources to be used in the production process of the
enterprise and Vi represents the quantity of natural
resources of a single type to be used. According to the
objective function, the raw materials needed for enterprise
production are integrated, and the hybrid content of
resources in the hybrid model of resources environment
value chain is obtained.

The hybrid model of resource environment value chain is
designed to realize the unification of environmental, eco-
nomic, and social benefits. From the perspective of providing
material products and services, there is no difference between
the environment and general material production depart-
ments and service provision departments. In addition to the
environmental industry, the production process of other
material production departments is to obtain natural
resources and turn them into means of life and means of pro-
duction through processing natural resources. The purpose
of production is to change the material form of the labor
object, so as to meet the needs of human beings. When com-
modities enter the consumption domain, it marks the end of
the production process [14]. Not only the production process
needs to consume resources and energy, but also after the
commodity enters the consumption process, it will continue
to consume resources. After the commodity is consumed, it
will enter the environment in the form of waste. The produc-
tion process and consumption process show that people’s
unilateral demand for resources, reducing the stock of natu-
ral resources and reducing the capacity of environmental
self-purification, cannot make economic benefits and envi-
ronmental benefits unified. The connotation of environmen-
tal industry lies in the protection of natural resources, the
rational use of resources, the treatment of environmental pol-
lution, the removal of other material production depart-
ments, and consumers of environmental damage, and its
production purpose highlights environmental benefits. Envi-
ronmental change is mainly affected by human factors,
among which the impact of enterprise production on the
environment is the main factor leading to environmental
change. Combined with the whole life cycle of enterprise
products, the environmental cost measurement method is
obtained, shown in

Tc =M + Cr + Co + Cs + CB + Cn + Cco2: ð2Þ

In the formula, Tc represents the total environmental cost
of the whole life cycle of the enterprise,M represents the cost
of resource depletion, Cr represents the impact loss of
resource consumption, Co represents the loss of air pollution,
Cs is the environmental loss caused by water pollution, CB is
the pollution loss of solid waste, Cn represents the loss of the
impact of noise on the environment, and Cco2 is the loss of
external environmental impact.

In the specific environmental cost measurement process,
each environmental cost is measured. That is, the values ofM
, Cr , Co, Cs, CB, Cn, and Cco2 are not fixed. According to the
production projects of different enterprises, carry out specific
calculation. Taking the resource consumption impact loss
index as an example, the calculation formula of the index is
as shown in

Cr = ΔLr ×Qr , ð3Þ

where ΔLr is the unit resource consumption loss and Qr
is the total loss of resource consumption. Similarly, it can
be concluded that the calculation method of corresponding
indicators of water pollution environmental loss is shown in

Cs =V1 +V2 =Qs × f s+〠
Q1

Q0 × pi

� �
: ð4Þ

In the formula, V1 and V2 are the recovery cost and pol-
lution discharge cost, respectively, f s is the unit governance
cost, Qs and Q0 are the sewage discharge, Q1 is the emission
amount and equivalent of a pollutant, and pi is the collection
standard of each pollution equivalent. By using the same
method, all environmental impact indicators can be
obtained, so as to realize the analysis and rectification of envi-
ronmental change characteristics.

2.3. Analysis of the Relationship between Resources,
Environment, and Economic Value. Natural resources and
environment are indispensable natural conditions for human
survival and development and the basis of human activities.
From the economic point of view, natural resources are a
kind of multifunctional assets, which provide human with
the shown four services:

(1) Provide human with natural resources. The natural
environment provides natural resources for all kinds
of economic activities of human beings, as the input
of human production activities. Natural resources
include all kinds of raw materials and energy needed
by economic activities. Raw materials are trans-
formed into consumer goods through the production
process, and energy provides the necessary power for
the production of commodities

(2) Provide public consumer goods for human beings.
The natural environment provides public consumer
goods for human beings, including free use of air,
scenery, and people’s leisure places

(3) Accept human waste. Human activities will produce
a variety of wastes, which are discharged into people’s
environment. Some wastes are partially decomposed,
collected, or transferred to other places. Waste dis-
charge in the natural environment will become a pol-
lutant through the diffusion process

(4) It provides space for human survival. The environ-
ment provides the location space of economic activi-
ties for the economic system, such as industrial land,
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residential land, leisure land, agricultural land, and
infrastructure land

A resource environment economy hybrid model is a
complex model. Its complexity is mainly reflected in the
diversity of model elements, the dynamics of model correla-
tion, the dynamic existence of material circulation, energy
flow, and information transmission and value-added in the
model and between the model and environment. The rela-
tionship between enterprise economic value and resource
environment is shown in Figure 4.

2.4. Content Determination of Industrial Value Chain. Pro-
duction refers to the activities related to the transformation

of inputs into final products. The resulting production cost
value chain consists of six value activities: raw material han-
dling, production products, finished product inspection, fin-
ished product handling, finished product abandonment, and
finished product inventory. The cost accounting formula of
the enterprise value chain at this stage can be expressed as
shown in

Cz = M +W + Rð Þ ∗ 1 + rð Þ + F
Q
: ð5Þ

In the formula, M represents unit product material cost,
w represents unit product labor wage cost, R represents unit
product energy consumption expenditure, R represents the
proportion of general management cost of the enterprise, F
represents fixed asset depreciation, and Q represents product
output.

In the production process, in addition to the enterprise’s
own cost, the environment cost also needs to be calculated.
The cost calculation formula is as shown in

Ch =
Ce1 + Ce2 + Ce3 + Ce4ð Þ

Q
: ð6Þ

The environmental cost is mainly divided into four parts:
pollution emission control cost, waste disposal cost, ecologi-
cal environment tax, and pollution penalty cost. The calcula-
tion method of each index is as shown in

Ce1 = F +Qð Þ ∗ Cv,
Ce2 = Num ×Mon,
Ce3 =Q′,
Ce4 = Y :

8>>>>><
>>>>>:

ð7Þ

In the formula, F and Cv are the fixed cost and variable
cost, respectively, Num andMon are the standard unit prices
of waste disposal volume and waste disposal charges, and Q′
and Y represent the standard unit price of environmental tax
and pollution charge for regulating the behavior of damaging
environment and resources.

Sales refers to various activities that guide customers to
buy enterprise products and deliver them to their hands
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[15–17]. After sales service refers to the activities of providing
services to increase or maintain the value of products after
the sale of products. The resulting cost value chain of sales
and after sales service consists of eight value activities: adver-
tising, establishing distribution channels, order processing,
commodity handling, commodity transportation, customer
maintenance, customer training, and customer relationship
management. Through the cost accounting of each environ-
ment of enterprise production and sales, the value and value
chain analysis results of enterprise products are obtained,
which are regarded as resource environment—value chain
nesting content in the value chain nesting model.

3. Hybrid Resource Environmental Value Chain
Model Based on a Discrete Time Algorithm

3.1. Model Continuous Attribute Analysis. The purpose of
discretization of model continuous attributes is to transform
three different types of data in the hybrid model, resources,
environment, and value chain, into discrete form and indi-
vidual data, so as to realize the transformation of three infor-
mation formats. Through optimal synthesis, the coupling
relationship among the three components of the model can
be guaranteed. The processing flow of the discrete-time algo-
rithm is shown in Figure 5.

The state of linear discrete time can be expressed as
shown in

x kð Þ = φ k, k − 1ð Þx k − 1ð Þ +w k − 1ð Þ: ð8Þ

In the formula, system noise wðkÞ is a white noise
sequence with zero mean. The random vector whose initial

state xð0Þ is mean mð0Þ and variance matrix ∑0 is defined.
There arelobservation stations to evaluate the model inde-
pendently as shown in

zi kð Þ = Ci kð Þx kð Þ + vi kð Þ: ð9Þ

In the formula, measurement noise is viðkÞ white noise
sequence with zero mean. In the centralized processing, all
measurement data ziðjÞ are fed to the central processor, to
obtain the optimal estimation of the linear minimum vari-
ance of the overall state xðkÞ, shown in

x̂ = k kjð Þ = Ê x kð Þ zi jð Þjf g: ð10Þ

In the formula, EfxiðkÞjziðjÞg is the orthogonal projec-
tion operator. In the decentralized processing, each local pro-
cessor will provide local measurement data fziðjÞg according
to its own observation station. According to Equation (10),
the optimal estimation of the linear minimum variance of
the local state xiðkÞ is obtained. Then, the discrete decompo-
sition of the local model can be expressed as shown in

Ci kð Þ =Hi xi kð Þð Þ: ð11Þ

In the formula, HðÞ is a discrete-time processing func-
tion. The three hybrid contents of resources, environment,
and value chain are, respectively, substituted into the above
formula to realize the discretization of each module content.
Using Equation (12) to achieve the optimal synthesis of

Table 1: Experimental parameters.

Variable factors of
Details of
variable

Description of measurement items

Cost synergies

Y1 It helps enterprises in the circular economy industry chain to pursue the common goal of
cost reduction

Y2 It can improve the utilization of resources and reduce the cost of raw materials

Y3 It is helpful to reduce the cost of internal production and operation

Y4 It is helpful to reduce the environmental cost and improve the environmental management
efficiency and ecological efficiency

Y5 It helps to reduce the transaction cost between enterprises and improve the internal
operation efficiency

Core enterprise internal
collaboration

X1 The company’s internal procurement, production, sales, and logistics departments to
participate in the product ecological design

X2 R&D designers should be familiar with cost control, environmental protection, and
resource recycling technologies

X3 The whole process cost control should be implemented in the whole life cycle of the
product

X4 The production process of an enterprise shall implement cleaner production techniques

Collaboration with profit and
waste enterprises

X5 Build the material circulation system with waste enterprises

X6 Share special equipment and other resources with waste enterprises

X7 Develop market and share marketing network in cooperation with waste enterprises

X8 To provide technical, production, and environmental support for waste enterprises
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discrete content, namely,

x̂ k kjð Þ = ξ kð Þ + 〠
L

i=1
Gi kð Þx̂i k kjð Þ: ð12Þ

In the formula, GiðkÞ is the corresponding expression of
synthesizer and ξðkÞ represents three hybrid content states.

3.2. Resource Environment Economy Hybrid Model
Implementation. On the basis of planning resource environ-
ment economy hybrid model structure, discrete data synthe-
sis hybrid content will be processed, respectively. The hybrid
operation of models is realized by the relationship among
them. In the process of running the resource environment
economy hybrid model, it is necessary to allocate the cost
consumption reasonably, realize the collaborative matching
of each module, and optimize the information scheduling
between discrete time and cost balance [18–20]. From the
two aspects of equilibrium index and nesting strength of
hybrid models, the constraints of the model are set, shown in

GVCEVA Balance Ratio =
EVAkj − EVA jk

Ej + Ek
,

GVCEVA Link =
EVAkj + EVA jk

Ej + Ek
:

8>>>><
>>>>:

ð13Þ

In the formula, EVAjk and EVAkj are the values added
between any two hybrid cells in the model. Set the parameter
value and constraint threshold of constraint conditions in the
model to realize the nesting of resource environment
economy.

4. Experimental Analysis

4.1. Experimental Environment. In order to verify the com-
prehensive effectiveness of the design model, simulation
experiments are carried out. The experiment is carried out
on MATLAB 6.0, and SPSS 13.0 software is used for data
processing.

4.2. Experimental Parameters. Because the hybrid model of
resource environment value chain needs a certain period of
time in the process of operation and the experiment period
is long, in order to better carry out the experiment, the envi-
ronmental data of a laboratory in the past three years is
selected as the experimental sample data. There are 3000
pieces of economic information and current state data of
resources and environment collected by the laboratory,
including 1000 pieces of environmental pollution data,
1000 pieces of resource related data, and 1000 pieces of
impact data after the realization of enterprise value. In order
to verify the scientific validity of the design model, 3000 data
were analyzed. The specific experimental parameters are
shown in Table 1.

4.3. Experimental Scheme. The experiment adopts the method
of comparison, comparing the model of this paper, the model
of literature [4], and the model of literature [5]. The data

fusion degree of the model, the time to complete the evalua-
tion of the model, and the resource saving rate of the model
are selected as the experimental indicators for verification.

4.4. Analysis of Experimental Results

4.4.1. Error Analysis of Data Fusion of Different Models. In
order to verify the scientific validity of the proposed model,
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Figure 6: Comparison of data fusion errors of different models.
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Table 2: Comparison of resource saving rate of different models
(%).

Iterations/time
Paper
model

Literature [4]
model

Literature [5]
model

2 94 89 85

4 95 85 86

6 94 87 83

8 96 82 80

10 97 80 75
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the fusion errors of the model, document [4] model, and doc-
ument [5] model to the data of resources, environment, and
value chain are studied. Among them, the lower the error
result, the better the fusion degree of the representative
model to the data. The experimental results are shown in
Figure 6.

From the analysis of Figure 6, it can be seen that there is a
certain gap in the error of data fusion of resources, environ-
ment and value chain with three models under the same con-
ditions. Among them, when the data volume is 1500, the
error rate of document [4] model fusion is about 15%, the
error rate of document [5] model fusion is about 13%, and
the error rate of this model fusion is about 7%; when the data
volume is 3000, the error rate of document [4] model fusion
is about 18%, the error rate of document [5] model fusion is
about 13%, and the error rate of this model fusion is about
6%. Compared with the other two models, the data fusion
error of this model is increased by 7% and 12%, respectively.
This is because the proposed model analyzes the structure of
resource, environment, and value chain data and integrates
the natural resource data with discrete-time algorithm, which
improves the accuracy of data fusion.

4.4.2. Time-Consuming Analysis of Different Models. In order
to verify the scientific validity of the proposed method, the
time consumption of resource, environment, and value chain
data evaluation of this model, literature models [4, 5] are ana-
lyzed. Among them, the shortest time used indicates the fas-
ter processing speed. The experimental results are shown in
Figure 7.

From the analysis of Figure 7, it can be seen that the time
consumption of three methods for resource, environment,
and value chain data evaluation is not the same. Among

them, the evaluation time of this model is always less than
1min, the evaluation time of literature [4] model is about
2.9min, and the evaluation time of literature [5] model is
about 4.2min. In contrast, the time consumption of this
model is saved by 1.9min and 3.2min, respectively, which
verifies the feasibility of this model.

4.4.3. Analysis of Resource Savings in Different Models. In
order to verify the comprehensive effectiveness of the model
in this paper, the rate of three models is analyzed experimen-
tally. The experimental results are shown in Table 2.

According to the data in Table 2, the saving rate of envi-
ronmental resources with three models is different. Among
them, the resource saving rate of the model in this paper is
up to 97%, the resource saving rate of the model in literature
[4] is up to 89%, and the resource saving rate of the model in
literature [5] is 86%. In contrast, the resource saving rate of
the model in this paper is the highest, which verifies the sci-
entific effectiveness of the proposed method.

4.4.4. Environmental Protection Functions. The verification
of the environmental protection function is to compare the
environmental pollution around the enterprise before and
after the application of the model. In this verification, the
environmental pollution index sets for comparison are cod
direct pollution production coefficient, ammonia nitrogen
direct pollution production coefficient, SO2 direct pollution
production coefficient, nitrogen oxide direct product coeffi-
cient, and smoke dust direct product coefficient. Among
them, the comparison of COD direct pollution generation
coefficient and ammonia nitrogen direct pollution generation
coefficient is shown in Figure 8.
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Figure 8: (a, b) Comparison results of environmental protection functions [21].
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From the analysis of Figure 8, it can be seen that after
applying the hybrid model of resource environment value
chain based on the discrete-time algorithm, both the COD
direct pollution generation coefficient and the ammonia
nitrogen direct pollution generation coefficient have
decreased, and COD can be calculated quantitatively. The
direct pollution coefficient is reduced by 0.0396, while the
direct ammonia nitrogen pollution coefficient is reduced by
0.065. Through the calculation of all environmental pollution
coefficients, it can be found that the hybrid resource environ-
ment value chain model can be applied to the operation of
the enterprise, which can control the enterprise value and
reduce the environmental pollution degree of the product
production to a certain extent, so as to realize the environ-
mental protection.

5. Conclusions

The circulation of resource chain, ecological chain, and value
chain is not completed independently; they are intertwined
and promote each other, so this paper proposes a hybrid
resource environmental value chain model based on a dis-
crete time algorithm. By analyzing the structure of resource
chain, ecological chain, and value chain, the interaction
among resource chain, ecological chain, and value chain is
obtained. Based on the traditional hybrid model, the
discrete-time algorithm is introduced to construct the hybrid
model of resource environment value chain. Its overall struc-
ture model can make clear the relationship between complex
natural environment and value, facilitate the development of
ideas in the process of enterprise economic construction, and
facilitate the scientific formulation of national and regional
circular economy strategic planning. The experiment is car-
ried out on MATLAB 6.0. According to the simulation
results, the error rate of the proposed model fusion is about
6%. Compared with the other two models, the data fusion
error of the proposed model is increased by 7% and 12%,
respectively. With respect to time-consuming analysis, the
evaluation time of proposed model is always less than 1min
compared to the other two existing models. The saving rate
of environmental resources with three models is different.
Among them, the resource saving rate of the proposed model
is up to 97%, and those of the remaining two models are up to
89% and 86%. It proved that the resource saving rate of the
model in this paper is the highest. Finally, it can be found
that the hybrid resource environment for the COD pollu-
tion is reduced by 0.0396 and the NH3-N pollution is
reduced by 0.065.

This model is conducive to the decision-making bodies
such as the relevant industry associations of production
enterprises and the relevant management departments of
governments at all levels. When making the decision of dif-
ferent levels of enterprises, according to their different
requirements and concerns, it is not only able to get what
they need but also easy to understand the relationship
between the local structure and the overall system and also
conducive to coordinating the interaction of various
stakeholders.
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