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Abstract

Agricultural internet platforms are gaining greater attention from the research com-
munity and industrial professionals. The majority of research starts from the tech-
nical approaches, while seldom relevant primary study was found about evaluating
how well those agriculture internet platforms perform. This study uses multi-dimen-
sion measures and builds a theoretical framework for agricultural internet platform

evaluation. The mission of this research is to address the benefits of Internet plat-
forms on agriculture enterprises. Five indicators, namely strategic design ability,
user participation, financial performance, research and development ability, and op-
eration management ability, followed by a series of sub-items scales are proposed
to achieve this objective. In this context, the result of this paper will be helpful in
providing systematic performance pilots for agriculture enterprises to evaluate the
effectiveness of the platforms and a referential solution to analyze the process of
digital transformation, laying the groundwork for developing further suggestions for
agricultural internet platform design.
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1. Introduction

Agriculture is the primary industry and a significant part of the Chinese national economy. Nowadays, Internet platform
application is considered a hot topic in the agriculture domain. However, compared with other industries, in a strict sense,
the internet platform application in agriculture is still in its infancy and exploration stage. Since agriculture development
is currently facing unprecedented challenges to be addressed, it requires innovative landscape-scale farming systems that
account for changing economic and environmental targets. In this case, the internet platform transforms the traditional
agricultural production mode, accelerates the integration of information, and serves as a better tool for the current cloud-
to-physical networking. Therefore, we need an in-depth knowledge of the multiple metrics to evaluate how effectively
the agricultural internet platform works.

2. Literature Background and Related Work

Platform economics has been heralded as the next major wave of innovation in agriculture. Since the related concepts
are young and interdisciplinary, the language and notions used to describe these platforms are currently unsettled [1]. The
term “agriculture platform” has a wide range of definitions. For example, such platforms can ideally allow researchers in
the public and private sectors to store, share, and analyze different types of data [1], and to support precision agriculture
and ecological monitoring [2]. Accordingly, it is a complex process and combination of diverse functionalities such as
agricultural visual remote diagnosis and control, weather disaster warning, energy recycling and integrating cloud com-
puting and network, Internet of Things, audio and video equipment, 3S technology, wireless communication, expert wis-
dom, and knowledge [5] and context-awareness [3], together in order to enable implementation of various intelligent
applications and management.

There has been a consensus on the fact that the development of internet platforms promotes the leap from traditional
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agriculture which heavily relied on manpower and experience to modern agriculture which is more advanced and data-
intensive.

In this context, investment analysis methods, such as total return on investment (ROI), uncertainty analysis and break-
even analysis, project investment analysis based on cash flow statement, net present value (NPV), internal rate of return
(IRR), and the payback period can also be used [5]. However, those quantitative indexes can only measure the economic
and financial benefits of agriculture platform projects. Another research attempts to develop an agriculture platform eval-
uation landscape, using “bottom-up” and “top-down” approaches. This study proposes that agriculture platforms should
meet such criteria to become FAIR-ER, which stands for Finding, Accessing, Interoperating, Reusing data, Ethical, and
Reproducibility [1]. A similar but more sophisticated approach is found by Ngakan et al. (2021). After conducting a
systematic literature review (SLR) study on the agriculture platforms, 9 frequently mentioned objectives have been iden-
tified, namely increasing production, controlling the environment field, reducing resources and cost-effectiveness, main-
taining the quality of agriculture products, data acquisition, data processing, data analysis, data security, and data visual-
ization. Besides, this SLR study also considers agriculture platforms' required tasks. In this regard, Multiclass classifica-
tion, recommendation, anomaly detection, clustering, as well as forecasting, and regression are the top 5 tasks [4].

However, to the best of our knowledge, there is a lack of systematic clarity around the open measures and dynamics
for evaluating the utilities of Internet platforms, particularly in the agriculture domain. Besides, the research results are
too theoretical and not conducive to guiding practice, so a clear evaluation framework is required.

3. A framework to evaluate agriculture internet platform

Expanding the results of the research above, objectives, criteria, and tasks can also be perceived as the goals that those
platforms need to achieve. In addition, studies on the manufacturing industrial field have been relatively mature. Although
they cannot directly be considered to be related to our work, we can select some that raise important but more delicate
issues. Wang et al. (2021) establish a theoretical framework of industrial platform evaluation from five aspects: basic sup-
port, data aggregation, new model application, service innovation, and sustainable development, and propose a set of eval-
uation systems that can quantitatively and qualitatively analyze the corresponding relationship between the enabling ca-
pacity of industrial Internet platform and the digital transformation of manufacturing industry [6]. Learning from industrial
evaluation sources as a reference, another study further proposes an evaluation model for agriculture platforms. More ex-
actly, the authors divide the evaluation indexes into 5 categories, namely strategic positioning capability, user participation,
financial performance, technology research and development support, and operation management capability, and found it
together play an important role in measuring the effectiveness of digital transformation and innovation of agricultural en-
terprises, which is concurrently adopted in this paper for developing metrics to track further details [7].

Firstly, strategic positioning capability (or the capacity of overall strategic arrangement) reflects the leadership of senior
managers in the course of agricultural enterprises’ digital transformation [7]. Digital transformation is used to touch the
core business and reconstruct a new business model based on digital upgrading, which often requires enterprise leaders
to have great courage to initiate the company's top-level design and strategic layout.

Secondly, user participation measures the service innovation and performance of agricultural internet platforms [7].
That is, to what extent can the agricultural internet platform fundamentally stimulate users’ enthusiasm, initiative, and
creativity?

Thirdly, financial performance. Since the agricultural internet platform is conducive to the realization of financial shar-
ing, this metric can be used as a reference indicator to determine whether the cost has been reduced and if the financial
information circulation has been accelerated. Most importantly, it measures the sustainable development ability of agri-
cultural digital transformation enabled by the agricultural internet platform [7].

Fourthly, research and development ability, which can be subdivided into digital infrastructure, scientific research,
technology development, and data security, is mainly used to evaluate the data storage, computing power, and other
hardware support that the Internet platform can provide in the process of enabling agricultural enterprises' digital trans-
formation, as well as the soft support capabilities such as expert databases and talents from cooperative institutions [7].

Finally, operation management capability evaluates how much the agricultural internet platform can help in strength-
ening enterprises’ application and transferable skills during the digital transformation under particular scenarios [7].

Tables 1-5 were utilized to visualize and present the resulting recommendation evaluation framework to make it easy
to understand and communicate, shown as below:

Those five aspects and detailed metrics mentioned above try to describe the potential solutions from different view-
points, such as researchers and scholars, developers and project managers, enterprise senior managers, and end-users, so
that the indicators can be ensured to reflect the interests of as many stakeholders as possible.

Based on this framework, agricultural enterprises can choose to expand and subdivide those indexes, and to give
weights or scores to each evaluation item to establish a decision-making matrix. In particular, we can derive some ideas
of how to build a framework to evaluate the effect of enterprises’ digital transformation, which can somewhat enlighten
small and medium-sized agricultural enterprises that are facing brutal market competition and having to conquer devel-
opment obstacles.
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Table 1. Evaluation index of strategic design ability

First-Level

. Sub Indicators Specific Evaluation Items
Indicators
v" Whether enterprise takes agriculture platform construction and digital trans-
formation as its strategic objectives;
Platform-Based v Whether the enterprise has its own platform transformation blueprint vision
Top-Level Design and implementation plan;
v Whether the enterprise learns to introduce advanced platform-based trans-
formation methodology.
The Capacity of
Overall Strategic Ar- v" Whether the enterprise can connect the planning level, tactical planning
rangement level, operation planning level and execution level for task identification

and execution disassembly;

Whether the enterprise can fully involve the business personnel of all func-

tional departments in the whole process to ensure the success of the plat-

form-based digital transformation;

v" Whether the platform provides relevant applications and functions of col-
laborative design.

Network Collabora-
tion of Different De-
partments

AN

Table 2. Evaluation index for user participation

First-Level In-

. Sub Indicators Specific Evaluation Items
dicators
Usage Preferences v" Number of agricultural APPs subscribed by users on the platform ;
g v’ Access traffic of the platform: number and duration of user login/use.
v" Whether platform provides personalized applications for user with differentiated
Customized needs;
v" Whether platform has the ability to enable users to participate in the whole customi-
User participa- zation process and production sectors.
tion

v Whether platform provides remote operation, maintenance and management func-

tions;

Whether the platform is simple and constructive, easy to use, and user friendly;

Whether the platform meets the service capabilities for industry education and on-the-

job training;

v" Whether the platform has the mandatory features to track user satisfaction and give
relevant feedback.

AN

Service Extension

Table 3. Evaluation index for financial performance optimization

First-Level In-

. Sub Indicators Specific Evaluation Items
dicators

Business income obtained by enterprises assisted by the platform: ;
ROI of the platform: ;

Labor productivity of the platform: ;

Per capita profit rate for each platform user: ;

Platform revenue

AN NN

Reduced manufacturing costs: %;

Reduction of operating costs: %:;

Operation and maintenance cost reduction: %
Decrease of enterprise's inventory and sales ratio: %;
Increase in inventory turnover: %o,

Reduced production energy consumption: %;

R&D cycle of new products shorten: %;

Reduction of defective product rate: %:;

Reduction of failure repair rate: %;

Financial per-
formance

Commercial applica-
tion efficiency

AN N NN NEN
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Table 4. Evaluation index for research and development ability

First-Level

. Sub Indicators Specific Evaluation Items
Indicators

Actual number of platform servers:

Total data volume supporting application operation on the platform: ;
Whether it has the relevant identification analysis function of product life-cycle
traceability information;

ANANEN

v" Whether it can realize, identify and manage the supply chain information;
v Based on the identification nodes, whether it can realize cross-enterprise, cross-
industry, cross-region and cross-country data sharing;
L v Total number of agricultural models: (Including: experimental simulation,
Digital infrastructure . - .
experimental algorithm, business process, etc)
v" Total number of industrial equipment connected on the platform___;
v" Whether the platform involved the application of VR or other visualized features;
v' Number of agricultural APP on the platform ;
v" Whether the platform has the ability to provide relevant tools for data collection,
data cleaning and filtering, data modeling and analysis;
Research and v Whether it can realize collaborative analysis with cloud computing, based on agri-
development cultural data;
ability
v" Whether the platform has established or accessed relevant expert database;
v' Number of scientific research institutions/universities cooperated by the plat-
Scientific research form ;
capacity v/ Cumulative scientific research investment of the platform ;
v Number of patents obtained for software and hardware ;
v" Number of software copyrights:
v" Whether the platform has plans for data access security protection;
v" Whether the platform has code security protection;
Insurance and secu- v" Whether the platform has data .secgrity prot'ection; '
rity v Whether the platform has application security protection;
v Whether the platform has access security protection;
v Whether the platform has application interaction design to make users feel trust and

security.

Table 5. Evaluation index for operation management capability

First-Level In-

. Sub Indicators Specific Evaluation Items
dicators

v' Whether the platform has applications related to quality inspection, process optimi-
Process centering zation, adaptive control of production process, intelligent production scheduling and
real-time scheduling for the production and manufacturing links.

Whether the platform provides visualization applications for internal control,

Whether the platform provides applications for timely response to market changes;

Whether the platform provides applications for dynamic configuration optimization
on information and resources.

Digital manage-

Operation man- ment

agement capa-
bility

AN

Number of registered enterprise users on the platform ;

Number of paying enterprise users: ;

Number of SME(Small and medium enterprises):

Whether the platform makes the organization structure and internal governance bet-
ter;

Platform services

AN NN

4. Conclusion

To summarize, agriculture is a foundational and pillar industry. As the development trend of Internet+ and platform
economics gain prominence, its applications have been investigated in several studies including the agriculture domain.
However, the main characteristics and overall findings are scattered and inconsistent [4]. From an architectural point of
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view, the original contribution is to present an evaluation framework recommendation method for agriculture-related
platforms on the basis of related research. Therefore, this research on the evaluation metrics of agricultural platforms and
their performance influencing factors can provide a certain theoretical and practical reference for the construction and use
of agriculture enterprises and institutions in the future. We acknowledge that different platforms have different areas of
specialization, and this paper only serves as a beginning idea for further research. Going forward, the focus of future
studies will be to consider more strengths and weaknesses and to pave the way for defining industrial referential bench-
marks and standards with more empirical evidence.
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