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Analysis of Supply Chain Management
in The Air Conditioning Industry in China™

Sifeng Liu. Kejia Chen and Jin Liu
College of Economics and Management, Nanjing University of Aeronautics and Astronautics,
Nanjing 210016, Jiangsu, P. R. China. E-mail:sfliu@nuaa.edu.cn

Keywords: Supply Chain, Quantitative Assessment, Air Conditioning Industry, China

Abstract In order to quantify the size of the opportunity to develop a supply chain management strategy for ¢
assessment of the current operations of the supply chain management in the air conditioning industrics in China. W&
have engaged an investigation with The Aeronautical Enterprises Society of China, The Light Industrial Enla]'
Society of China and The Custom Headquarters of China. 150 Questionnaires which with 44 questions and 14 &
have designed, printed and sent out. And an interview schedule have been done. According to our interview guidimeg
there are eight key topics/issues each with five dimensions of inquiry, we have interviewed 14 cnlcrpnss
questionnaires have been returned by May 31,2001.Some useful findings were obtained from interview and the dag
collected from questionnaires. :

1. Introduction

Supply chain optimization is an economic complement of E-Business: improvement in business-to-busate
communications via the internet can be combined with capacity and inventory models and optimization to improve S
flow of goods and services(Harrison, 2002, Paulson 2001). On the other hand, fulfillment of orders taken usirg dg
internet as a channel requires a high degree of efficiency in the supply chain(Xie, 2002, Xu, 2000). There s &
opportunity to develop a supply chain optimization strategy for China(Zhou, 2002). In order to quantify the size of
opportunity, assessment of the current operations of the supply chain management in the air conditioning industries i§
China. From September 10, 2000 to May 31, 2001, we have engaged an investigation with The Acronautical Enterprises
Society of China, The Light Industrial Enterprises Society of China and The Custom Hcadquarters of China. 15§
Questionnaires with 44 questions and 14 tables have designed, printed and sent out. And an interview schedule has bees
done. According to our interview guidelines, there are eight key topics/issues, each with five dimensions of inquiry, Wg
have interviewed 14 enterprises, and 22 questionnaires have been returned by May 31, 2000. Some useful findingy m
obtained from interview and the data collected from questionnaires. -

2 Design Questionnaires

There are two parts in the questionnaires. The first is selection part that is divided into three parts: the basic funcess
with 2 questions, the purchasing function with 24 questions, and the sales function with 18 questions. The scadl
table part that is divided into two parts: the purchasing part with 8 tables, and the sales part with 6 tables.

2.1 Selections

Basic function with 2 questions:
(1) Which category does the company be investigated belong to? Such as state enterprise, collective enterprs,
privately owned enterprise, or foreign capital enterprise.
(2) What is the leading product of your company?

Purchasing Function with 24 questions: '
(1) Which of the organizational structure is utilized for performing your purchasing function? Such as ccnm‘mﬂh
decentralized, centralized /decentralized, or virtual centralization, etc(Randall, 2002). ;
(2) Which of the activity areas are considered part of your purchasing? Such as price, quality, supplicr qualty, &
service, etc.

(3) Who takes charge of the purchasing reports?

(4) Which department takes charge of the purchasing reports?

(5) How the organizational structure has changed over the reporting period?
(6) Which of the purchasing performance measures is utilized in your company? Such as internal and external customet &
satisfaction survey, supplier satisfaction survey, cost and cycle-time reduction, etc. 1
(7) Whether the education is considered as a key factor to promotion?

(8) Whether the company has a formal purchasing employee training/education program?

" The project was supported by the UTRC and the Science Foundation for Special Professor of the NUAA.
' Qiming Cai, Xiao Wang, Haiying Zeng, Min Fang and Xinrui Zhang also participated in this research.
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;

Whether the company has a internal supply chain?

Whether the company has a formal supplier rating system?

) Whether the company has a formal supplier feedback/recognition program?

2 Whether the company has a formal supplier training/education program?

% Whether the company has a formal certification program?

) Which of the measure is utilized to process purchase transaction? Such as bar code receiving, EDI
wledgment, electronic funds transfer, electronic invoice matching, internet, intranet, etc.

&) How long does the company take stock?

{84 Whether the inventory list of your company is clarity?

Whether the company participates in multi-company buying?

) Whether the company requires the legal department to approve/sign-off on contracts?

9) Whether the company checks the major supplier on the spot?

iR Vhether the company has a formal major supplier reward program?

) Whether the supplier stock management is utilized?

) Whether some of your purchasing transactions processed through E-commerce(Leung, 2000)? If the answer is yes,
e is the beginning year?

) 1f your company doesn’t purchase through Internet, are you going to utilize it? If yes, when to utilize it?

M) Please interpret your ideas about the merits, shortcomings, opportunities and obstacles of the purchasing
psactions through Internet in some simple words.

Hes Function with 18 questions:
) Which market sales information systems does your company use? Such as internal reports list system, market sales
fhmation system, market sales inquest system, market sales analysis system, etc.
W Which factor is considered in choosing the distributors? Such as the operating years, the scope of the products,
Buce payment capacity, the corporation years, the quality, the information feedback system, the territory, the custom
dsiaction, etc.

&% How about the scope of your market sales?
4 Which types of measures are utilized for communication and give feedback on the sales information to distributors?
has fax, telephone, Internet, etc.
% Which types of measures are utilized to promote the sales? Such as marks strategy, corporation image engineering,
wople promotion, newspapers advertisement, TV advertisement, leaflet, send the samples, prize sales, display for sales,
ount, cte.
j Which types measures are utilized to survey the custom satisfaction? Such as paper inquiry, Internet inquiry,
iuired by the services people, etc.
M Who will be responsible for after-sales services?
B8 Which measure is utilized to avoid the venture caused by the changes of the market demands? Such as the redundant
moufactory capacity, stock, market prediction, etc.
® In your firm, how many salesmen have less than 5 years marketing experience? How many salesmen have 5-10
marketing experience? How many salesmen have more than 10 years marketing experience?
%) Whether the agencies/distribution measures are utilized?
i) How much is the cost of agencies/distributions?
1)) How long can the products stock of the company copy with?
fJ) When considering the custom characterized order, how long will it take from signing the contract to delivering the
igoducts?
i) When does your company pay for the purchasing maierial generally? At the time when the order is sent out, at the
x when you receive the goods, or at the time after the goods have been received.
15) When does your company receive the money generally?
6) Whether some of your sales transactions have been processed through E-commerce? If the answer is yes, when is
beginning year?
171 your company doesn’t contract through the Internet, are you going to utilize it? If yes, when ?
i18) What do you think are the merits, shortcomings, opportunities and obstacles of the doing sales transactions through
Internet?

The forms to fill in
Mitems should include the data from 1996 to 2000.

Nrchasing part with 8 forms:

1) How many employees are there in your company?

@) What is the number of the employees in the purchasing department? How many of them are professional employees
'ed how many are managers?

) What is the educational level of the professional purchaser?
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(4) How about the basic information of purchasing department? Such as total purchase by biding, total purchase by}
contracting, cost of purchasing activity, percent of purchased lots received on or before contracted due day, rcqmmuﬂ bt
planning cycle time, cost of material inventory, etc. 5 »-l
(5) What is the number of the active suppliers that year? How many of them are national owned enterpniscs? Grq ¢
owned enterprises? Private enterprises? Foreign enterprises? i
(6) What is the number of suppliers contracted that year? What is the number of suppliers that purchase over | mxh ;
per year? What is the number of suppliers that purchase by electronic commerce? i
(7) Of those rejected lots, how many are rejected at the source? At the coming quality assurance? In process of set up?
(8) How about electronic commerce used in purchasing? Such as total purchase processed through clectross; 4
commerce, total payments processed through electronic commerce, transactions that pricing through clcctm'
commerce, total number of suppliers contracted through E-mail, etc? i

e

Sales part with 6 forms:
(1) What is the number of the employees of sales department? I
(2) What is the educational level of the professional salesman? ‘
(3) How about the basic information of sales department? Such as total sales per year, profits, taxes, average surphs of
active money,  time of inventory, cost of product inventory, time span of supply production, cash cycle time, marke:
share of main product, etc. '
(4) What is the number of the active distributors that year?

(5) What is the number of distributors contracted that year? What is the number of distributors that sale over | mxlb:lh
per year? What is the number of distributors that sale by electronic commerce? i
(6) How about electronic commerce used in sales process? Such as total sales processed through electronic commeroe 3
total payments processed through electronic commerce, transactions that pricing through electronic commerce, percest | ]
of sales requirement that are broadcasting through Internet, etc? :

¥
{

3. Interview Schedule _
Eight strategic purchasing and supply chain topics/issues have been chosen to be the focus of the case 38
studies(Stroeken, 2002). Many more topics could be included in the study(Von, 2002 & Zhu, 2001). However, to keeg £
the project manageable, eight key issues have been chosen after extensive deliberations. Understanding the current asd ‘;i !
changing nature of these eight topics will aid significantly in understanding and achieving “best practices™ in e S8
purchasing and supply chain management functions(Paulson, 2001). In addition, there are five dimensions for cxhd :
the eight topics/issues. i

3.1Eight Key Topics/Issues

1. Purchasing and supply organizational structures, including multi-functional commodity or product teams
centralization/decentralization/shared services mix, current and changing roles/responsibilities of purchasing. ad
structuring upstream and downstream functions (from purchasing) into an integrated supply chain. k:
2. Developing, maintaining, and enriching strategic buyer-supplier “partnering” alliances. Balancing the use of alliances g
with traditional price-oriented competitive bidding, and re-visiting their competitive advantage.

3. Outsourcing trends and strategies for production and services, including all or part of purchasing and ﬂupptyl
traditional functions to outside purchasing specialists, third parties, purchasing consortiums (horizontal buying alllamu
among independent firms), internal customers, and suppliers.

4. Development of purchasing and supply strategic plans and their value-adding integration into overall corporme
strategic plans, including recruitment and development of purchasing and supply professionals who can think and x1 88"
strategically.

5. Information and decision support systems for purchasing and supply, including electronic data interchange/clectromg
funds transfer, enterprise systems (such as SAP), Internet/World Wide Web-based industrial procurement, on-kae
RFP/RFQ/tender announcement, on-line bidding, and “artificially intelligent”” computer-based purchasing “agents” fx
~ qualified supplier searches and routine purchase transactions. ¢
6. Environmental issues, requirements, constraints, legislation, enforcement that impact (or are expected to impxt} S8
purchasing and supply. .
7. Global procurement strategies, opportunities, and ccnstraints.

8. E-Commerce used in purchasing and sales process. |

D

3.2 Five Dimensions Of Inquiry .
1. Current status, use, structure, level of sophistication of the topic/issue. (What are you doing now? Why? How? Who’ 3
Results? Can you share any ‘‘sanitized” documents, charts, graphs, pamphlets, flow charts, video tapes, clc. tha,
describe this activity in more detail?) _

" 2. Desired use or changes in status, use, and level of sophistication of the topic/issue. (What do you want to do? Wha'

~ has kept you from doing it? Why? How? Who? Expected Results?)
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I Predicted change (increase, stable, decrease) in status, use, level of sophistication of the topic/issue within the next 3-
W {years. (What do you think will happen regarding this topic in the next 3-5 years for your firm? Other firms? Why?
fow? Who? Expected Results?)

I Predicted impact of predicted change on purchasing and supply and/or a firm’s competitiveness. (How will change
§ mpact your firm? Other firms?)

§ ! Critical factors of success/failure. (Why were you successful? Why did you fail? How could you have been more
- necessful? How could you have avoided failure?)

{ The Analysis of Investigation

{1 General Situation
* According to our investigation, the average number of employees is 2987; some big firms have reached over
[2thousands and the smallest 54.

Of those companies studied , in the purchasing division, average purchases per employee are 15 million yuan;
& maximum is 57 million yuan; the minimum is 234 thousand yuan. At the same time, the average purchase per
mnagement purchasing employee are 59 millions yuan. In the sample, the educational qualification level of the
$ xofessional purchaser is as follows: high school or lower occupies 15.69%; college men 33.67%; bachelor 38.89%;
zaster or higher 0.98%; others 10.77%.

For sales, in the sample, the average sales per salesman is 4 million yuan; the maximum is 9 million yuan; the
mnimum is 24000 yuan. In addition, the average sales per technical salesman is 7.7 million yuan, and the average sales
xr management salesman is 15 million yuan. In the study, the educational level of the professional salesmen is: high
xhool or lower 7.02%; college man 7.58%; bachelor 84.23%; master or higher 1.17%.

{ L Purchasing

- 1) Organizational Structure
‘@ For the companies in the sample, most of them utilize centralized and centralized/decentralized as their
rganizational structure. Only 12 percent of the companies use virtual centralization, and the same number using
§ keentralized only.
)i Factors Influencing the Purchasing
_For the companies, price, quality, supplier quality, service and the delivery period are equally important. Over 60
xreent of firms attach importance to these factors. However, only 11.77% of the companies consider the CMIS of the
3 wpplicr as part of purchasing.
“# ) Purchasing Director
[n the sample, about 60% firms make VP/director of materials take charge of the purchasing. At the same time, few
frms, ranging from 6% to 12%, let VP/director of administration, VP/director of manufacturing, VP/director of
gerations or VP/director of supply chain do this job.
“8 | Department in Charge of Purchasing
r Among the companies investigated, purchasing reports are mainly taken charge by materials department, 51% of the
8 fms doing so. 31% companies make the operation department take charge of it. In the other companies,
4 nanufacturing, finance or other departments take charge.
§) The Trend of The Organizational Structure
Over the reporting period, more than half of firms in the sample did not change their organizational structure, with
8% of companies making the structure more decentralized. Only 6% firms wants to be more centralized.
o ) Purchasing Performance Measures
According to the sample, the majority of purchasing performance measures utilized are internal customer satisfaction
urveys, cost reduction targets and price reduction targets. Some firms, about 30%, also take supplier satisfaction survey
nd cycle-time reduction. Meanwhile, no firm considers supply base reduction targets as purchasing performance
@ scasure.
% 7) Supplier Rating System
When examining formal supplier rating system, all firms response “yes”. That is to say that supplier rating has been a

§ L2y part of purchasing.
i) Supplier Certification Program

In the sample, more than four-fifths of the firms have a formal supplier certification program. Only 13.33%
“® =spondents have none.
%2 J) Purchase Transaction
W As far as measures utilized to process purchase transaction are concerned, bar code receiving, EDI acknowledgment,
8 :ccironic funds transfer, electronic invoice matching, Internet and Intranet are often used. The distribution of
xspondents is fairly normal. Moreover, every firm uses several kinds of measures and different firms use different
| neasures.
8 10) The Period of Taking Stock
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For the firms investigated in the sample, half of the firms take stock once a month and 22% take stock once every
half a year. No firm takes stock less than once a week.
11) Multi-company Buying

According to the sample, 43% of the firms participate in multi-company buying, and at the same time 57% of the
firms do not do so.
12) E-commerce

Among the firms in the sample, only 31.25% have purchasing transactions processed through E-commerce. The other
ones have not done it, but 25% of them are going to utilize it in the near future and 50% of them are going to utilize it in
3 years. Meanwhile, 25% of the firms do not plan to utilize E-commerce to process purchasing transactions. Among the
companies that have utilized it, half of the firms began using it in 2001.

4.3 Sale
1) Communication

Although the Internet has developed rapidly, fax and telephone are still playing a very important role to communicate
and feedback the sales information with the distributors. Of course, there are alternative ways to communicate, such as
face-to-face meetings.
2) Products Stock

Most companies keep the products stock for two or three months. The longest time is within two years and the
shortest is seven days. Removing the longest and shortest, the average time is about 2 months and 3 days.
3) Time From Signing Contract to Delivering .

Most companies take 1-2 months from signing the contract to delivering the products. The longest time is 3 months,
and the shortest is 3-5 days. The average time is 30.5 days.
4) Payment For Purchased Materials

Most companies, up to 64%, pay for the material after they receive it. About one third of them pay when they receive
it. Very few would like to pay when they send out order, and the ratio is 14%.
5) Receipt of Payment for Goods Sold

About half of the companies receive payment on receipt of sales order, while the other half receive it when customers
receive the goods. Few of them receive it when the goods have been sold.
6) Sales Through E-commerce

About half of the companies sell their products through the Internet. The companies that answered no would not
adopt the Internet at once. Half of these companies would use it three years later, and the others would not accept it.

5. Conclusion

Although the Internet has developed rapidly, E-Commerce still not used commonly in purchasing and sales
process in China. Fax and telephone are still playing a very important role to communicate and feedback the purchasing
and sales information in the air conditioning industries in China. It have not yet developed of the supply chain
management in the air conditioning industries in China . There are latent potentialities in the supply chain optimization
in China to be brought out.
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& Abstract: The distribution and expenditure structure of the funds for science and technology in 3 executive bodies, colleges and universi-

B i, scienific sesaarshs instinstions, and Tatge and moidklle~ siaed cxterprines in Clilax s stidiod. The Utilieation efficioncy of tlve Simds for

oence and technology in every executive body are evaluated synthetically according to their output in scientific and technical activities. The

§ il in distribution and utilization of the funds for science and technology in China are pointed out. On these grounds, some counter-

'i._f-i sessure pmpolaal for optimizing the distribution structure and raising the utilization efficiency of the funds for science and technology are put
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ABSTRACT (1) A new model, the G-C-D model, which
is used to measure the technological advance, is built. The
progress with non-technical elements in Solow's
"remaining value" is removed by using the idea, method
and modeling technique of grey system theory. So the
difficult of

technological advance has been solved to a certain

technical problem in measurement
extent.(2) Another new model,the G-E model, which is a
kind model with the

Econometrics model, is built. Using the principle of grey

combined the Grey model
incidence to analyse and cluster system factors, adopting
the GM(1,1) simulated values of systems variables to
build

predicted values

the econometrics model and confirming the

with grey models, some difficult
technique in econometrics model building have been
solved.(3)The periodic G-C-D model of Henan Province
is built in four different periods and the contribution rate
of the periodic technological advance of Henan Province
is measured.(4)The technical change and the relation
between the technical change and the funds for science
and technology of Henan Province are analysed with the
(the G-C-D)

grey-econometrics combined model(the G-E).Some useful

grey production function and the

outcome for policy-making body are obtained.

1. INTRODUCTION

The scientific proposition, “the investment on science and

Bingjun Li
Zhengzhou 450002, P.R.China

technology is productive investment”, can be naturally
deduced from “science and technology is productive
forces”. In the time of “science and technology is the
first productive forces”, the investment on science and
technology can get very high benefit that any other
investment is unparalleled. But there are many people
have not realized accepted this fact. Some people are often
under illusion about investment. They think that putting
money to engineering constructive project, it can produce
an immediate effect , but putting money to science and
technology, you cannot catch sight of obvious return. This
illusion have affected directly the initiative of the people
to put money in science and technology. By study on the
relation of the contribution rate of technological progress
with the investment on S&T, we draw a conclusion that
keeping strong investment on S&T in long term is the
unique choose for any country or area which want take the

leading position in economy and technology.
2. The G-C-D MODEL

The method to measure the contribution portion of
technological progress in economic growth usually relies
on the improved Cobb-Douglas production function by
(1] [2)

Because the method is possessed of some serious defects,

Tinbergen"' and with Solow's "remaining value"

it is difficult to obtain a reasonable result in practical study.
In fact, Solow's "remaining value" is the contribution of
all factors except fund and labor to output growth. It is

unreasonable that the contribution is regarded as
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