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Abstract. With the national high level of science and technology self-reliance
as a strategic support for national development, the higher financial departments
increased the investment of special funds for local university laboratories dur-
ing the "14th Five-Year Plan", and university laboratories developed rapidly. In
the process of laboratory construction, the scale of government procurement has
expanded year by year, and scientific and reasonable preparation of procure-
ment needs is an important starting point to play the function of government
procurement policy, implement the principle of openness, fairness, justice and
promote the construction of clean government.By mining the connotation of
government procurement demand management, aiming at the problems of in-
adequate market research, non-standard and incomplete writing of procurement
demand, this paper explores the path of compiling government procurement
demand from the aspects of procurement demand analysis, standard definition,
description of technical parameters, establishment of specific conditions and
case analysis.
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1 Introduction

The university laboratory serves as an important platform for the cultivation of
high-quality talents with the spirit of innovation and the implementation of the strate-
gy of revitalizing the nation through science and technology. However, the equipment
purchased by universities is poorly matched with requirements for teaching and scien-
tific research, and the technical parameters fail to accurately and reasonably reflect
the actual needs. Some requirements even contain directional and exclusive clauses,
which lays hidden dangers for the providers to raise challenges and complaints, ob-
jectively reduce the efficiency in procurement, management and use of university
laboratory equipment!!l. This paper aims to look into the problems in formulating the
government procurement document, summarize the key elements for a scientific and
reasonable procurement document based on the realities of government procurement
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of colleges and universities in Yunnan province. It is expected to provide deci-
sion-making support and theoretical reference for the procurement of university la-
boratory equipment and deepen the reform of the government procurement system.

2 The Connotation of the Government Procurement Document

2.1  Requirements of Government Procurement

Government procurement document refer to the requirements presented by the pur-
chaser for the daily government service, provisions of public service or public
goods.Procurement requirements are the direct embodiment of the object and function
of the project in the procurement 2. Also, procurement requirements provide the
foundation for the responses and quotations of providers, and set the basis for the
excerpts and purchaser to make decisions, to the most extent, decide the result of
procurement and the performance of implementation. In specific procurement, pro-
curement requirements generally take the forms of “basic requirements and content of
the purchasing items”. The source and core of government procurement management
is based on a scientific and reasonable preparation of government procurement. Pro-
curement requirements are related to the important parts such as the assessment of the
purchasing items, the conclusion of the contract, final inspection of performance,
which directly determines the ultimate achievement of the procurement objectivel*!.

2.2 Procurement Requirement Management

Procurement requirement management constitutes a core element in promoting the
rational, legal, scientific and normalized government procurement require-
ments.Standardization construction is an important part of procurement requirement
management, which should be characterized by repeatability, publicness and normal-
ization. A standard government procurement requirement should include the follow-
ing aspects: the function or objective to be achieved by the purchasing item, the gov-
ernment’s procurement policy to be implemented by the procurement activity, the
relevant specifications and standards to be implemented by the purchasing item, the
technical specifications or service standards to be satisfied by the purchasing item, the
final inspection standards and other requirements for the purchasing item. Require-
ment management for government procurement is safeguarded by a series of rules and
regulations that refer to the regulated and unified purchasing catalogue, policy and
procedure, but also requires active research and explore of the purchasing subjects to
build a specific, detailed and practical development model of procurement documents.

3 The Current Status for Preparing the Procurement
Document of the Universities’ Experimental Equipment

Much emphasis is put on the procedures and links to be implemented by the procuring
organizations by the procuring entities and higher authorities, while the importance of
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the preliminary preparation for the procurement documents is underestimated. At
present, there are mainly the following several problems in the preparation of the
universities’ procurement requirements:

3.1 Inadequate Preliminary Market Research

In terms of the procurement demands with wide applicability and adequate budget,
there are a lot of equipment satisfied by the requirements in the market, how can the
purchaser determine the equipment scientifically with reasonable price. Before pre-
paring the procurement document, many purchasers are inadequate in market research
and short of comprehensive product information. They do not even familiar with
characteristics of product, respective advantages, market prices, market prospects and
product lifecycle in the requirements!). It caused the lack of direction and forward
planning in preparing the procurement document.

3.2 Lack of Scientization and Rationalization

Influenced by the traditional mindset, when it comes to certain procurement activity,
it comes naturally to match the procurement object with a particular brand and model
of equipment which can meet one of the needs, and then prepare the procurement
document according to the technical specification of the equipment, resulting the
procurement document being included a specific requirement from a certain provider,
thus the technical parameters are unable to reflect actual demand accurately and rea-
sonably with higher or lower technical parameters. Meanwhile, it reduces the partici-
pation of potential qualified providers, limits fair play in the market, disrupts market
order.Besides, it lays a basis for challenges and complaints of other potential provid-
ers, greatly decreasing the efficiency of government procurement. Preparing govern-
ment procurement documents aims to select the most economical object from all cat-
egories and give full play to the utilization efficiency of financial allocations, not to
purchasing the equipment of a certain brand and model!!.

3.3 Incompleteness in Procurement Document

Procurement requirements shall contain the entire content of the demands for the
technical specification, quality, and service, among others, to be achieved by the pro-
curement objective. In the specific matter of procurement equipment, it shall cover its
function, the corresponding performance requirements, materials and its physical
characteristics, the provided goods and its warranty period, the circumstance of ac-
ceptance, the provided goods and its warranty period, the acceptance criteria, af-
ter-sales service, deadline for the performance of contracts, place and method of per-
formance or others. In practice the purchaser tends to focus on setting the technical
qualification but ignore the agreement of other contract terms. A complete procure-
ment requirement is directly related to the quotation and services of the supplier.
Thus, to ensure obtained value for the money of the procurement objects, the com-
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prehensive consideration for procurement requirements shall be taken to develop
purchase scheme involving a series of links such as pre-sales, after-sales and default.

4 Methods and Approaches Concerning Preparation of the
Procurement Document

On the basis of the current model and characteristics of government procurement of
colleges and universities, the preparation of procurement requirements shall be pro-
ceeded as follows:

4.1  Analysis Method for Procurement Requirements

Analysis of procurement requirements is an important method to determine the crite-
ria of procurement requirements. Firstly, the general objective and the quantitative
goals with the nature of the examination of procurement items shall be definite, and
the methods and procedures for achieving objectives shall be formulated. Secondly,
analyzing the guarantee conditions for achieving objectives shall be based on the
specific objective. The guarantee condition means the demand for a particular func-
tion. It is needed to analyze the specific function to accomplish the goal and achieve
the one-to-one correspondence between the objectives and the specific functions.
Thirdly, further refinement of the specific function shall be needed. The function
types include basic function, extended function, redundant function, luxury function,
etc. The purchaser shall refine the listed functions to develop a relatively complete
functional description.

4.2  Elements of Standardization in Preparing the Procurement Document

The completeness of the procurement document is a fundamental requirement of gov-
ernment procurement. Standardization is an objective requirement for government
procurement requirements management. In view of the numerous procurement items
in government procurement document, a standardized system for elements of pro-
curement document shall be established!®. Elements including terms, units, abbrevia-
tions, symbols, definitions in government procurement document may be standardized
in the form of standardized templates (Table 1). The standardized elements of pro-
curement document shall include: functions or objectives to be achieved, market re-
search, requirements for technical indicators, requirements for business, and ac-
ceptance standard. Establishing a standardized system aims to standardize the content
of procurement document, provide reference frame and specification of normative
writing.
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Table 1. Standardized Template

The Elements of Standardization

for the Procurement Require- Focus of Preparation
ments
Function or Objectives to be Be based on the actual needs to initiate and approve a
Achieved project, etc.

Analyze respective technical specifications, applica-
Market Survey tion prospect, lifecycle of the mainstream equipment

in the market.

1. A good description for the physical characteristics,
performance, quality, security or services content of
the procurement object is needed based on the func-
tion and objectives of procurement, as well as the
investigation for market;

2. Meet the state standard, industry standard, local
standard or other standards and regulations, allow for
no substandard circumstances. But a higher standard
according to the actual objective of the procurement
item is allowed to be provided.

The quantity of procurement object, deadline of
delivery or implementation time of the item, quality
guarantee, after-sales service and service efficiency,
payment period and method.

The examination and acceptance method shall be
definite and the respective opinion report shall be
made.

Technical Requirements

Requirements for Business

Examination and Acceptance
Criteria

4.3  The Method Described for the Procurement Requirements

Description for the procurement requirements shall be complete and accurate. There
shall be no vague concepts and a clear parameter and functional description shall to
be provided for all the tenderers. And there shall be similarities in the technical stand-
ards for the parameters setting. Functional description describes constraints imposed
on safeguarding specific business needs of the purchaser by the function of the nec-
essary equipment. Description of universal equipment may be mainly based on the
description of indicators and parameters, supplemented by the description of functions
to improve competitive price. Description of Specialized equipment may be mainly
based on the description of functions, supplemented by the description of indicators
and parameters to minimize discrimination!”). When describing procurement require-
ments, directivity, exclusivity and uniqueness of technical parameters shall be con-
trolled. Non-allowable deviation or specific scope of allowable deviation shall be
clearly stated. For example, number-related indicators in instruments and equipment
may be described through ranges such as >, <, no less than, and no higher than. Ex-
cept for furniture, customized equipment or other special indicators, it shall try to
avoid setting parameters with fixed values, avoid using descriptions such as
“well-known brand”, “innovative”, and “novel style”. The above descriptions make
no sense for the evaluation, which are used by the bidder.
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4.4  Setting Method for the Specific Conditions of the Procurement
Requirements

The setting for the specific conditions of the procurement requirements is to ensure
the requirements in special needs, but there exist relatively large errors in the setting
process. Concrete manifestations are: set a higher standard than that for completion of
the project; set the unnecessary standard for completion of the project; set the stand-
ard that can only be achieved by the specific provider; set the abandoned or expired
standard. Therefore, the purchaser shall set the standard according to the actual needs
and based on the existing state standard, industry standard, local standard or other
standards of the procurement objects, with the standard not being allowed to be lower
than the above prescribed standard. But for the project concerning the laboratory
safety, higher specialized technical demand or special demands, it may provide higher
requirements for technical standard, providing the well-founded reason for setting the
specific conditions!®.

4.5 Introduction of the Industry Expert Demonstration Mechanism

The demonstration experts are extracted from the school-level expert database or the
expert database of government procurement. The demonstration content may include
that: whether the technical parameters have directivity or preference, whether the
setting of qualifications is reasonable, whether the content of requirements is feasible,
whether the setting of criteria is comprehensive. It is expected to control the quality of
procurement document™®). There shall be information of at least three brand model to
be collected for meeting the requirements of procurement on the basis of the prelimi-
nary full investigation of market, which is integrated into the procurement require-
ments for expert demonstration.Developing a long-term mechanism of expert demon-
stration contributes to safeguarding the quality of procurement document, which takes
great significance for the achievement of procurement objectives.

5 Case Analysis Concerning the Preparation of Procurement
Documents

Taking a local university as the observation point, an examination of the major prob-
lems in preparing the government procurement document in recent three years shows
the recurring problems, such as directional technical parameters, unreasonable setting
of specific conditions, ambiguous technical parameters, incomplete procurement re-
quirement. As the scale of procurement increases on a growing basis, it is particularly
pronounced for the directivity of technical parameters. The figure 1 shows that main
problems existing in preparing the government procurement requirements in 2020;
The figure 2 shows that main problems existing in preparing the government pro-
curement requirements in 2021; The figure 3 shows that main problems existing in
preparing the government procurement requirements in 2022.
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Fig. 1. Main Problems Existing in Preparing the Government Procurement Requirements in
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Fig. 2. Main Problems Existing in Preparing the Government Procurement Requirements in
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Example 1: The technical parameter is characterized by directivity.

Take the procurement of the near-infrared imaging spectrometer system with a
budget of 3.8 million yuan by a certain university as an instance. Due to the complex-
ity in its technical characteristic and high level of expertise, there were limited main-
stream brands in the market, among which most of the market share was occupied by
three international brands. Thus, ten technical requirements were selected from the
procurement requirements of this project and compared with the parameters of the
three mainstream brands in the market within the price range. (Table 2)

Table 2. Parameter Comparison and Analysis

Serial Procurement Requirements Brand Z Brand A Brand B
Number
Testing time resolution: the
1 scanning time of each channel 8ms Tms 9ms
shall be no more than 8ms
2 Testing spatial resolu- 1.5cn 1.3cn 1.4cn
tion:<1.5cm
Maximum number of chan-
3 nels(non-interruptible lay- 52 channels | 50 channels | 52 channels
er):>52 channels
4 Number of detectors: >16 16 16 14
5 Sampling frequency: >1000Hz 1000Hz 900Hz 1200Hz
6 A/D conversion rate: >16 bit 16bit 17bit 15bit
7 Dynode number of stages: > Grade 8 Grade 8 Grade 9
grade 8
Maximum output power of
8 light source emlzttef: >30mw 30mw 28mw 35mw
Number of | Number of | Number of
Number of lights: >48; 805nm lights:48; lights:50; lights:50;
9 wavelength laser >16 805nm 805nm 805nm
- wavelength | wavelength | wavelength
laser of 16 laser of 16 laser of 18
Cathode radiant sensitivity
10 >0.08 A/W 0.08 A/W 0.08 A/W 0.08 A/W
Number of items that meet requirements 10 7 7

Analysis: By comparison, the parameters listed in the procurement requirements
shows no definite directivity from the singular line, but combined with the horizontal
comparison of multiple parameters of other brands and models of equipment, it could
be seen that the setting of procurement requirements had significantly supportive for
the success ratio of winning the bid of Brand Z. The directivity of such technical pa-
rameters was less obvious, which put forward higher requirements for technical
knowledge of the government purchasing personnel.

Example 2: Unreasonable setting of specific conditions

Take a procurement item of a gas alarm system of a certain university laboratory
center as an instance. The requirement for services is: the provider shall the provider
shall assign a team of gas alarm installation to carry out the arrival installation. The
specific requirements for personnel are as follows:%A. requirements for the project
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leader: the proposed project leader must have a valid “Explosion-proof Training Cer-
tificate”; % B. requirements for the team member: in addition to the project leader, there
shall be at least one staff for installation and operation operator, with the “Explo-
sion-proof Training Certificate”. The provider shall question the above two asterisk
clauses.

Analysis: According to the general guideline of the Technical Specifications for
Gas Alarm and Control System (CJJ/T146-2011), the design and installation of urban
gas alarm system control shall be undertaken by entities with qualifications of gas
engineering design and fire protection engineering construction. Article 3 of the
“Emergency Notice of the Kunming City Gas Safety Hazard Rectification Leading
Group on Accelerating the Installation and Use of Combustible Gas Leakage Alarm
Devices in Catering and Other Industries” issued by the Kunming City Gas Hazard
Rectification Leading Group Office on May 6th of 2022 states that combustible gas
alarm devices shall meet the “Technical Specifications for Urban Gas Alarm and
Control System (CJJ/T146-2011)”. Neither of the above two documents mentions the
requirements for relevant certificates such as the “Explosion-proof Training Certifi-
cate”. When setting the requirements for relevant certification, the purchaser does not
take in accordance with the current state standard, industry standard, local standard or
other standards.

Example 3: Ambiguous technical parameters

Take the construction project of a professional teaching laboratory table system of a cer-
tain university research institute as an instance. The object of procurement was a table-board
using solid physiochemical board. To ensure the air quality of the laboratory and the safety
of the staff, it is necessary to provide a test report issued by a nationally recognized
third-party testing agency. The test is carried out according to the standards of GB/T
7911-2013 or the ASTM or the GB17657-2013. The testing items include: more than 10
physicochemical property tests such as impact resistance, cigarette burn resistance, resistance
to tensile stress, and bending strength. The resistance to impact by a large diameter ball
(324g, 1.0m high) has a dent diameter of <6mm, a tensile a tensile strength of 80MPa, a
bending strength of 100MPa, and a compressive strength of 314Mpa; the water absorption
rate is less than 0.4%; and the Rockwell scale is higher than 70HRC. The above require-
ments were challenged by the provider.

Analysis: In the requirements for technical parameter, the standard GB/T
7911-2013 did not have testing items for compressive strength, water absorption ca-
pacity, and Rockwell hardness; the standard GB17657-2013 did not have testing
items for compressive strength and Rockwell hardness. At the same time, after inves-
tigation, only the ASTM standard has all the testing items in the above technical pa-
rameters, and the ASTM standard is the American standard. According to the reply
from the SGS testing agency, the Rockwell hardness is the American standard of
AETME140, and the maximum HRC hardness is 68HRC, which is impossible to
reach 70HRC. The technical parameters of this project were not clearly stated, and the
settings of testing requirements were inconsistent with the actual testing standards.
Although three optional standards were proposed, none of these standards could meet
the settings of testing requirements.
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Example 4: Incomplete procurement requirements

Take the project of purchasing an imported hyperspectral liquid chromatography as
an instance. The technical parameters were relatively complete and the procured
equipment met the needs of scientific research. But problems arose in the subsequent
implementation. This equipment was a large imported equipment. The provider de-
layed the delivery of goods on the grounds of complicated procedures to apply for
customs formalities. In this case, the equipment of the original model was discontin-
ued and the purchaser had to change another model after the communication and ne-
gotiation. Besides, the relative technical training and support were not provided by the
company. The purchaser was unable to master how to operate the equipment skillfully.
Half a year in use later, the binary high pressure gradient pump was broken and the
purchaser paid high fees for maintenance and repair.

Analysis: While the procured equipment could meet the requirements in the early
stage, the provider exploited loopholes in the requirements for business and infringed
the legitimate rights and interests of the purchaser in the deadline for the delivery of
goods, after-sales services, performance acceptance and other aspects. It resulted that
the project made little progress, the terms of contract were changed, the use cost was
added. The result of procurement fell short of its expectation.

6 Conclusions

Despite the formation of a basic framework of China’s government procurement sys-
tem, improvements in the legal system, and constant use of new measures and ideas,
government procurement in colleges and universities is still a hard-hit area for com-
plaints and challenges, among which that for procurement requirements have in-
creased year by year. Therefore, the purchaser shall be encouraged to change from
“procedure-oriented compliance procurement” to ‘“demand-oriented professional
procurement”. The purchaser shall fully carry out preliminary market research and
expert demonstration to determine the procurement budget reasonably. The content of
procurement requirements shall be complete and comprehensive, with clear expres-
sion, and standardized and accurate description. The scientific and reasonable pro-
curement requirement provided by the purchaser lays the foundation for preparing
government procurement document and signing a contract. And it is key to standard-
izing procedures of government procurement and improving procurement efficiency,
which directly determines result of procurement. Also, it is of great significance to
establish and improve guarantee mechanism of government procurement for colleges
and universities and promote improvements in talent training quality and scientific
research level.

Reference

1. Li Man, Zhang Sherong, Wu Yingxin. Practice and analysis of government procurement
and tendering management in colleges and universities[J]. Experimental Technology and
Management, 2018, 35(9): 16-22.



768

Z.7Zhao and Y. Chen

Xu Huandong and Liu Lei. Government procurement requirement management needs
functional analysis [J].China Government Procurement, 2021,9: 72-76.

Zhai Zhige. Research on the core of reform and feasible approaches for government pro-
curement requirement management[J].China Government Procurement, 2022(12):26-39.
Long Yue, Zeng Wuling, Chen Jing, etc. Equipment Bidding and Purchasing in Colleges
and Universities[J]. Research and Exploration In Laboratory, 2012,31(9):195-198.

Wang Jiali, Chen Meiling. Analysis on the theoretical and practical aspects of government
procurement requirements[J]. Modern Economy, 2012(12)120:121.

. Li Xueting, Yu Xiaoxiao. Research on the standardization construction of government

procurement requirements[J].China Government Procurement, 2014(5):22-25.

Wu Guanyi. Efficiency Improvement of “Release-Management-Service” in University
Government Procurement from the Perspective of Negative List Management[J]. Research
and Exploration In Laboratory, 2022, 41(4):267-270.

Liu Changhong, Li Gang, Xu Wenyi, etc. Practice of Scientific Determination of College
Laboratory Purchasing[J].Research and Exploration In Laboratory, 2016, 35(6):284-287.

. Yu Chengge, Qian Changji. Considering the Technical Indicators of Government Equip-

ment Procurement in Universities and Colleges[J].Research and Exploration In Laborato-
ry, 2010, 29(12):177-180.

Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter's

Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.


http://creativecommons.org/licenses/by-nc/4.0/

	Research and Practice on Rational Preparation of Purchasing Demand of University Experimental Equipment



