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Abstract 
Internet of Things (IOT) has become the key theme of the world since 2009 and been 
considered as the third wave in the information industry after the waves of Computer, 
Internet and Mobile Radio Communication. It is expected to have a strong influence 
on small and medium companies (SMEs). However, little research on what and how 
the influence of IOT on the SME’s development can be found in the literature. The 
purpose of the thesis is to examine how IOT influences the organizational changes in 
SMEs. Finally, suggestions for strategy developments will be proposed to assist the 
SMEs in making their organization changes successfully. Two main models are 
applied for this part: change model (OD model) and business model. Moreover, the 
SWOT theory is adopted to identify the SMEs position in IOT era. We collect the 
primary data through launching the survey on internet. After data documentation, we 
apply “Approximation of the Probability Hypothesis Testing” Method to conduct data 
analysis. After researching, we found out the IOT brings “revolution” change to the 
Logistics of SMEs while only “adapting” change for Manufactures’ business 
development. Compare to logistic industry, the manufacturing SMEs seldom adopts 
IT technologies for their selling channel because they are lacking of resources and 
knowledge for the new technologies. We suggest the logistic SMEs should establish 
logistic network between the logistic companies to enhance information and resource 
integration. For the manufacturing SMEs should apply knowledge management and 
change the companies into learning organizations. In future, IOT will bring radical 
changes for manufacturers, which are the biggest area with application of IOT 
technology. Nevertheless, the logistics industry might go out of fashion. In other 
words, logistics industry may die out or change to other functions.  
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1. Introduction   

This introduction gives a brief background of our research area “The Internet of 

Things”, and then explains why we are interested in it. Further, we describe the problem 

definition, purpose, and limitations in this chapter. 
 

1.1 Background 

Internet of things (IOT) refers to a network of objects. The idea is to use Information 
sensing equipment to connect the things around us, for example, shoes, clothes, books, 
cars, etc. Then, the information can be sent to the internet and interchanged based on 
given agreements. The information sensing equipment includes sensors, laser scanners, 
radio frequency identification devices (RFID) and Global position systems (GPRS) 1

 
. 

IOT has become the key theme of the world since 2009. The European community has 
published “Internet of Things — an action plan for Europe “In June 2009. It aims to 
enhance the control for IOT and lay the solid foundation for its future development.2 In 
Jan 2009, Obama, the president of USA, accepted the proposal of “investing in the new 
generation of intelligent infrastructure” from the CEO of IBM. Obama pointed that to 
develop emerging technologies is the main strategy to help the USA recovery from the 
financial crisis and will become the competence of USA. To achieve that, the American 
government has invested 787 billion US$ into information communication technology 
(ICT) development, mainly in energy, medical treatment and broadband aspects.3 In 
August 2009, on the public lecture of “China industrial economic operation 2009”, Hong 
Ren Zhu, the general engineer of MII, claimed that research of IOT has been conducted. 
A set of policies for conducting these new technologies is going to be formed.4

 

 Overall, 
IOT has been considered as the third wave of world information industry, after waves of 
computer, internet, and mobile radio communication.  

IOT has strongly influenced small and medium companies (SMEs). According to the 
investigation by Yangcheng Evening News-Private Economy News, IOT is the real 
opportunity for the SMEs.5

                                                             
1

 In Chinese internet of things industry, the companies are all 
SMEs, except China Mobile and some multinational corporations. These bigger SMEs 

http://www.prlog.org/10467852-research-report-on-chinese-internet-of-things-industry-20102012.html  Research 
Report on Chinese Internet of Things Industry, 2010-2012 
2 http://www.chinawuliu.com.cn/cflp/newss/content/201001/647_115286.html 
3 Ibid 
4 Ibid 
5 http://myjjb.ycwb.com/2010-03/19/content_2464889.htm 

http://www.prlog.org/10467852-research-report-on-chinese-internet-of-things-industry-20102012.html�
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do R&D and set up standards, while the smaller SMEs produce products6. Facing the 
challenge of IOT era, many SMEs invested in new technology development, for 
example, barcode technique, infrared scanning, Radio Frequency Identification （RFID）

and a variety of software. However, if the companies only concentrate on developing 
technology, but neglect changing business model and company strategies, the company 
development would be restricted, said by Qingqi Luo, senior director of Pully 
Consulting. 7  In addition, some argued that, researching on new technologies and 
products is not the only way to win in this IOT era. To develop the business application 
based on IOT service, a company might be able to control the development of the whole 
industry chain, which would become the key factor of success8

 
.  

Since research on this field is sparse, we are going to examine how IOT influences 
organizational change in logistics and manufacturing industries of SMEs. In addition, 
this thesis will discuss how case SMEs manage the changes in the era of IOT. 
 

1.2 Purpose 

The purpose of the thesis is to examine how IOT influences the organizational changes 
in SMEs. Research will be conducted of how SMEs manage the changes in this IOT era. 
Finally, suggestions for strategy developments will be proposed to assist the SMEs in 
making their organization changes successfully.  
 

1.3 Research questions 

With the development of the IOT, we would like to focus on the influences of IOT on 
organizational changes in SMEs. How SMEs manage changes in the era of IOT. Hence, 
our research questions are defined as below: 
 
 In the era of IOT, what are the differences of external resources and internal 

resources between logistics industry and manufacturing industry in China? 
 
 How do the logistics and manufacturing SMEs manage their strategy developments 

in the IOT era? 
 

                                                             
6 Ibid 
7 http://www.wlwsd.com/wulianwang/jishu/zhuanjia/2010/0316/1427_2.html 
8 http://gzjlwl.net/jlwuliu100403.html Guangzhou logistics company 

http://gzjlwl.net/jlwuliu100403.html�
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1.4 Delimitations  

IOT is a vast area of research, taking into account many various aspects of the matter, 
such as commerce, housing and accommodation, logistics, medical treatment and so on. 
Unfortunately, due to constraints in time and resources, it was impossible to go through 
all of the aspects in detail.  
 
In reality, the IOT will apply to all of the areas in future. We just focus on two industries, 
logistics, and manufacturing. This cannot represent the whole situation in the IOT era. 
For instance, the IT industry is another industry we should concentrate on, but the IT 
industry itself consists of many sub-sectors. Some IT enterprises provide service for 
software engineering, some serve as communication service. Accordingly, it is 
complicated to divide them for analysis  
 
Our research only presents the statuses of IOT in China and the results we mention are 
valid only for the Chinese situation. The suggestions for SMEs are probably appropriate 
for SMEs, which are located in China. However, we do not know the real situation in 
other counties of Europe, America, and Africa.   
 
Additionally, IOT is a new noun in modern times, As a result, materials related to IOT 
are scarce, and few of research fruits and secondary data are available that we can utilize 
directly.  
 

2. Methodology  

This part of the thesis describes the methods, which had been used. Initially the paper 

investigates the methods that have been illustrated by the theory and how we carried out 

the methods practically and a brief outline of the data analysis produces.  
 

2.1 Research approach 

Quantitative research applies to establish facts and do test hypotheses which had already 
been stated. A large number of data in quantitative research is statistical when doing data 
analysis. With the use of quantitative methods, the data are collected by an instrument 
such as questionnaire and then built relationships between data. A quantitative research 
illustrates its identification when people’s points of view are analyzed.  
 
Qualitative method is another way of collecting information that is a strategy usually 
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highlights words rather than numbers. The information cannot be measured and 
interpreted by number and figures.9 The main point of this method is that make use of 
variable sources of information, try to get deeper understanding for the research problem 
investigated. Moreover, it can be able to formulate a general picture of the reliability in 
the problem which be involved.10

 

 There is no denying that qualitative data are rich and 
real, just in order to gain understanding of reasons and motivations.   

2.2 Data collection 

Primary data 
To obtain information, various methods and techniques can be applied such as 
questionnaires, meeting with the organizations and face-to-face interview. These 
methods help a lot for defining the research problems rather than developing solution. 
The good point of primary data is that they are collected very special for the project at 
hand, and they are work for the detailed topic and purpose of the study. 11

 

 However, the 
primary data is not easy to get access and cost many resources.  

Secondary data 
Another type of data collection is secondary data which data has been already collected 
by someone else, but not for the right purpose. Anyway, this kind of data collection 
saves many resources. Furthermore, high quality is another advantage of secondary data. 
Nevertheless, the big problem is that secondary data not serve for specific research, just 
for other purpose.12

 
    

2.3 Methods apply for our study 

We plan to apply for qualitative/quantitative research methods to collect different 
sources of information and gain deeper understanding for the problems we investigated. 
The sample SMEs will be chosen mainly in Guangdong province. A questionnaire will 
be sent to these companies to see what changes the internet of things brings to them in 
the aspects of business modes, company strategies, and organizational changes. In 
addition, how they manage those changes would be mentioned in the questionnaires.   
 
 

 

                                                             
9 A. Bryman, Social research methods. Second edition, 2004, pp. 20-21 
10 P. Lekwall, C. Wahlbin. Information för marknadsföringsbeslut. 1993, p.141 
11 Pervez,G. & Kjell, G. “Data Collection”. Research Mrhtods in Business Studies. Vol.7. pp.82 
12 Boris,B. & Donald R.C &Pamela S.S, Business Research Methods. Vol.3 No.10. pp.342. 
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Figure 1. Model of research design 

Source: (Own) 

 

2.3.1 Construction of research field 

The first stage of our study is to search and construct the research field. In our 
introduction part, we have presented how the “internet of things” this concept be put 
forward. Actually, this idea is as complex as its application. In future, we can image that 
if all cans, books and shoes are equipped with identification devices, our daily life in our 
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planet will have a total different transformation. For instance, in the super market, stock 
is running out or waste product will no longer exist because we can know the current 
situation by the technology of internet of things. All object in our daily life are equipped 
with radio tags which can be identified and managed by computer and all of the 
information can be stored, we can image how amazing the world we have. This 
transformation must be existed in the business field, if our daily life holds such change. 
Especially in manufacture and service industrials, it must bring huge change for their 
ways of doing business.  
 

2.3.2 Identifying research Issue 

Secondly, we identify our research issue that the internet of things brings change in 
aspect of business mode, company strategies, and organizational structure. In particular, 
how the small and medium companies manage the changes in the background of internet 
of thing is interesting and important. We follow the criteria of SMEs to choose our case 
SME companies. 
 
Criteria of SMEs  
According to the law of Promoting Small and Middle size Enterprise13

 

, the criteria of 
SMEs are as follows: 

The Scope of SMEs in China 

Business 
field  Size Employ

ee 
Sale (million 
RMB/ year) 

Capital (million 
RMB/year) 

industry 
small(less than) 300 30 40 

middle(no more 
than) 2000 300 400 

architecture 
small(less than) 600 30 40 

middle(no more 
than) 3000 300 400 

retail 
small(less than) 100 10   

middle(no more 
than) 500 15   

wholesale 
small(less than) 100 30   

middle(no more 
than) 200 300   

traffic small(less than) 500 30   

                                                             
13 National Development and Reform Commission of the People Republic of China, 2002 
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middle(no more 
than) 3000 300   

logistic 
small(less than) 400 30   

middle(no more 
than) 1000 300   

lodge or 
repast 

small(less than) 400 30   

middle(no more 
than) 800 150   

Figure 2. Criteria of SMEs (Reference suggested in 13) 
 
As it shows, the logistic SMEs fulfill one of the following conditions: 
 The employees are no more than 1000 employees,  
 The sales is no more than 300 million RMB/year 
 The capital is no more than 400 million RMB/year, 
Based on the criteria, the available questionnaires are chosen for further analysis. 
 

2.3.3 Design Questionnaire  

After identifying our research issue, we started to design our research. We select 
quantitative research as our main research method. A questionnaire is a good way to 
collect data from different size groups, no matter how large the group is. When 
formulating a questionnaire some things are significant to recognize. Firstly, we of 
course establish what the purpose with the questionnaire is. Then, we divided our 
questionnaire into three sections: the basic firm descriptive, internal resources of 
company survey, external resources of company survey. Our choice is to employ 
semi-structured questionnaires (see sample questionnaire in the Appendix). Try to make 
the questions are to be asked not to complex that the respondent might understand them 
correctly; otherwise the answer might be difficult to handle. The questionnaire enables 
us collect information from many people and sources at the same time. The Chief 
Officer of the company or a Director or equivalent should answer questions. The 
respondents should focus on the main business on your company to answer the questions 
and base the answers on the information from the last balance sheet of the company 
rather than forecast. Different people answer the same question; hence, the answer has 
high reliability to the research question and can be quantified. All of the respondents are 
anonymous so they do not need to considerate the privacy of the respondent. 
Furthermore, we design our questionnaire by Change model, business model and PEST 
model.  
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2.3.4 Developing research framework 

Then we developed the research framework, which started with a literature study within 
the area of internet of things, through research literature, articles, reports and internet. 
The literature study gave us an overview of the theoretical framework. The secondary 
data was applied from our courses books and relevant books which provide a theory 
framework and give a better picture for our analysis. We also make full use of exciting 
data from different resources: scientific articles related to our topic, Most of the articles 
that we used were found in the database Emerald; SMEs Company Website and 
Company Annual Report. The main idea of this method is through different sources of 
information, gain a deeper understanding for the problems investigated, as well as to be 
able to describe general picture of the reliability in which the problem is involved. 
Internet of things and its technology, Change management, business model and SWOT 
Analysis are included in our main theories.  
 

2.3.5 Data Documentation 

In order to do data collection, we put our questionnaire online; the website famous for 
professional and science research. The link is http://www.sojump.com/jq/247233.aspx.  
The respondents can easy access to the internet and they are probable to feel comfortable 
to answer the questions via computer.  
 
We attend to present how we document the data from our questionnaire. For example, 
we select several companies and several question options to explain that.  
 

 
           Figure 3. Example of company data from our questionnaire 

Source: (Own) 

 

The numbers of the first row represent each company. The first line indicates every 
chosen option. A1 is a single item choice question. It consists of 4 answers which were 
ranked from “A” to “D”, by following that, each answer was marked from number 1 to 4 
(1 stands the company choose answer A). B2 is a multiple-choice question. It consists of 
six answer options, which were ranked from “A” to “E”, the first sub-answer option was 
named by B2a till the last sub-question answer by B2e. Moreover, each answer option 
was marked by number one or zero (one represents the company has chosen this option, 

http://www.sojump.com/jq/247233.aspx�
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zero stands this company did not select this answer.) 
 

2.3.6 Data analysis and conclusion  

In the light of our purpose and aim, we follow these steps to analyze the data we 
collected: 
 
Step1: We select the most interesting and meaningful options, which are relate to our 
purposes and aims.  
 
Step2: Grouping the companies based on the question A3” which of the following 
industry best describe your company operates in?” Thus the companies are divided into 
3 groups, which are “logistic companies”, “manufacture companies” and “IT 
companies”. 
 
Step3:Pre-analysis. Firstly, we will check the questionnaire from interviewee and notice 
if any of the questionnaires show huge differences from the rest of questionnaires. If so, 
we will delete that questionnaire so that it will not influence our results. Moreover, we 
will check the questionnaires within the groups to see if there are big difference ideas 
within the same groups.  
 
Step4: Calculation and compare the probabilities between the groups according to each 
chosen options. For example, according to option B7a, there are 8 logistic companies 
make their choice, “1” means they choose B7a this option and “0” means they did not 
choose this option. Also there are 12 manufacture companies make their choice 
according to B7a, “1” means they choose B7a this option and “0” means they did not 
choose this option. (See figure 2.1). As the figure shows, there are eight logistic 
companies, all of them choose option B7a, and there are 12 manufactures 
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Figure 4. Example data of logistic and manufacture companies  
Source: (Own) 

 
Companies and there are five of them choose option B7a. Because the numbers of 
companies are different in each group, we cannot compare their probabilities directly. 

Therefore, we choose another method. Firstly, we define  is the probability for the 

logistic group choose option B7a, and  means the probability for the manufacture 

group choose option B7a. Secondly, we adopt “ Approximation of the Probability 
Hypothesis Testing” Method to test our hypothesis. For examples, we hypothesize the 
probability of logistic group companies to choose B7a is higher than the probability of 

manufacture group companies to choose B7a, which is   ＞ . In order to test this 

hypothesis, we adopt“ Approximation of the Probability Hypothesis Testing” Method.  
 
The formula as follows： 

If   ＞  

  

If  ＞  

 

In the formula, the range of  are from 0.00001 to 0.10, it is the corresponding margin 

of error. The hypothesis would be right within a margin of error corresponding to each 
alpha value. For example, if α=0.1 means that the assumption is correct with a 90% 
certainty and there is 10％ the assumption is wrong. If α=0.001, means that the 
assumption is correct with a 99% certainty and so on.  
 

As this formula shows, the lower  value means the higher probability of   ＞ , 
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and our hypothesis is more possible. Here, we would use option B7a as example, and 
shows how we test our hypothesis.  
 
In the case B7a, all logistic companies choose option B7a, so the probability of the 

logistic group is =1; there are 12 manufacture companies, but only 5 manufacture 

companies choose B7a, so = .  

Thus, =1 =1 =0 

      =1 =1 =7/12 

Suppose =0.00005, so   N (0, 1) = =3.8906.                                           

                        

 
The equation for option B7a is: 

  0.441  

As the testing shows if ,  ＞ ,which means our assumption with 

99.95％ correct and there is only 0.0005 error margin in our hypnosis. 
 
We use this “ Approximation of the Probability Hypothesis Testing” Method to test all 
the chosen options, the range of α are from 0.00001 to 0.10, the lower the better, which 
means the error margin is smaller and also means huge significance between the logistic 
group companies and manufacture group companies according to the certain issue. If the 

option’s value is higher than 0.10, there is no further analysis conducted. 

 

2.4 Critical reflection 

We take the weakness of voluntary questionnaire into account that only those who feel 
comfortable to answer the questions are the ones that will respond. However, the answer 
only reflect the opinion of respondents depend on their experience.  
 
During the writing process, we tried to look for information, which is up to date and 
authentic. Some of the information from the internet is not the primary data. Although 
we aware this but we cannot guarantee the correction of information. 
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3 Theoretical framework 

We applied two main models for this part: change model (OD model) and business 
model. We would like to give a brief statement on each of them. Moreover, the 
characteristics of SMEs and the Background of IOT are presented in this part. The 
finally yet importantly, the SWOT analysis also is mentioned in order to identify the IOT 
for SMEs.  
 

3.1 Characteristics of SMEs 

In general, large companies have material advantages, such as financial resources and 
technology resources. Small companies are with the advantages of behavior: dynamic 
entrepreneurship, internal flexibility, and fast responsiveness to changing environment. 
The internal communications in SMEs are faster and thus shorten the time of making 
decisions. Concerning the management characteristic of SMEs, the manager is often the 
founder of the company or family owned and controlled14

 

. The managers are lacking of 
formal management skills and they are do not always like to delegate power and 
responsibilities. The SMEs are often shortsighted and chase for short-termed interest. 
Therefore, they are lacking of long time planning and strategy. The production processes 
are often informal. 

Regarding to the structure of SMEs, it is often a flat organization with few separate 
departments. Most of the employees’ skills in SMEs are with generalist knowledge and 
lacking of technical special. They have multi-functional roles in the company, which 
they could help the company to cope with the problems in many aspects. Compare to the 
big company, the SMEs can response to the changing market requirements quickly and 
often could dominate the narrow niches market or be one of the suppliers to the big 
companies. Relation marketing is common used to the existing customers and they are 
close to their customers or even rely on the customers. The communication inside the 
small companies is rapid and efficient. Their networks are mainly other SMEs and small 
customers. The company environment of SMEs is often uncertain and turbulent with 
many existing competitors and new entrants. They are all can become the great thread to 
the SMEs because they lack of power on marketplace and financial resources to defend 
their exiting market position. 
 
Concerning the SMEs innovation activities, it is hard for them to invest large amount of 
money into the larger innovation actives, and sensitive to the disturbance in the cash 
flow. It is easier for the SMEs to learn and adapt the new routines if necessary, because 
the manger owns a great power to command the change and the employees normally just 
                                                             
14 Hadjimanolis, A. (2000). A resource-based view of innovativeness in small firms.Technology Analysis and Strategic 
Management, 12 (2), 263-281. 
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listen and follow. Besides, the communication is so fast, which makes the implement 
and control much easier. However, the growth is not always an important issue for the 
SMEs owner. Most of time, they just concern to get enough return to pay off the 
employees and finish the orders. 
 

3.2 Background of Internet of things  

The definition of internet of things 
The internet of things is a global network infrastructure, linking physical and virtual 
objects through the exploitation of data capture and communication capabilities. This 
infrastructure includes existing and evolving internet and network developments. It will 
offer specific object-identification, sensor and connection capability as the basis for the 
development of independent cooperative services and applications. These will be 
characterized by high degree of autonomous data capture, event transfer, network 
connectivity, and interoperability.15

 

 Service is available to link with objects over the 
internet, and then change the state and other information, which associated with them. It 
also needs to take security and privacy issues into account.  

Internet of things changes people’s normal lifestyle largely: 
Medical services: Beijing municipal Commission in the meeting of “economic and 
information technology work” predicted that internet of things would be applied in 
medical field. By then, the blood will be affixed by electronic tag after sampling the 
blood. Moreover, long distance nursing will be applied with the technology of internet of 
things.  
 
Food safety: The development of internet of things can provide protection for food 
safety. The Committee of Beijing Municipal Committee Zhao Fengtong said, Beijing has 
begun to make associated technology to food security. In future, the public can get more 
food information through internet of things, including raw material acquisition.  
Transportation: The development of internet of things improves the efficiency and safety 
of public transport. Intelligent traffic will gradually come into our lives. For instance, 
install the GPRS system in the car and so on. Meanwhile, if there is security risks 
exciting, the technology of internet of things can help to inform the owners of vehicles 
whether the components has security risk exciting, just in order to protect the owners of 
road safety.  
 
The privacy and security of the internet of things: 
There are two main trends of development of the internet of things: 
 
Firstly, in the internet of things era, lots of potential opportunity simulate the people 
among the organization motivate their interaction each other, to some extent, people’s 

                                                             
15 http://www.rfidglobal.eu/userfiles/documents/CASAGRAS26022009.pdf 
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ideas would be changed entirely when confront such complicated situation.  
Moreover, cut down the operation cost. Develop a feasibility of almost everything can 
be connected together. When everything link with each other, we can image that how 
high the risk rate of security of information be carried. On a related matter, detained 
analysis of privacy and security issues associated with use and deployment of 
technologies such as RFID is clearly needed, especially as the vision of the internet of 
things becomes a reality.  
 
Actually, the technology which be applied in the internet of things itself does not impose 
threats to privacy, on the contrary, if the technology is deployed in a way which is not 
consistent with good management practices will occur a problem of privacy protection. 
Privacy is not concerning to the technology. It is about the responsible and secure 
management of the data or the data storeroom. Managers in the organization should 
consider that how to deal with the data and what the ways to manage them. Application 
design for privacy should be noticed as a necessary requirement for helping to make sure 
effective solutions that provide confidence to users.16

 
 

The future of the internet of things 
The most effective action plan for developing an internet of things it is clear that 
on-going international cooperation is the significant requirement. Because it is more 
valuable for the international partner get agreement on the structural, governance and 
foundational aspects will help to better define and achieve the development of internet 
of things.  
 
The current situation is that Governments, industries and business are not aware of what 
internet of things is and what it offers. Awareness and education programs should be 
built for creating a better understanding of the potential and the benefits. These 
programs should be particularly directed to the SME community. SME business would 
be vital in carrying the internet of things concept to effective reality.17

 
  

RFID technology  
Radio frequency identification (RFID), which found niches in access control, automatic 
motorway and bridge tolling, agriculture and security areas, was for some time 
hampered from expansion into mass markets by cost. As the price of transponders and 
other equipment begins to fall, more opportunities are opening up. This technology is 
being used more and more in manufacturing, not only in such areas as paint shops and 
high temperature environments, but also for tracking individual assemblies on 
production lines.18

  
   

The principles of an RFID system can be divided into three components: 
1) The RFID tag (or transponder) 

                                                             
16 EU project(2009), “RFID and the Inclusive Model for the Internet of Things” VOl.3, pp.59.  
17 EU project(2009), “RFID and the Inclusive Model for the Internet of Things” VOl.4, pp.79. 
18 Ian Byfield(1996), “Developments in RFID”, Sensor Review, Vol.16.No.4. pp.4-5.  
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2) The RFID reader (or interrogator) 
3) The application system, which is used for the reader to transmit or receive data from 

a tag.  
 

A tag consists of one coupling element (providing the function of antenna and one 
electronic chip). A reader consists of one RF module (providing the signal process of 
transmitting or receiving), one control module, and one coupling element, through an 
input/ output interface such as the RS232 or RS285, to connect with applications. 
Another very important feature is the power supply. Passive tags do not contain power 
and all the power for the process must converted from radio waves that are provided by 
the reader. Active tags contain a battery. Compared with passive tags, active tags provide 
more distance for induction, but life still depends on batteries.  
 
The properties of radio waves are frequency dependent, they depend on the frequency of 
the electromagnetic spectrum, and RFID can be roughly divided into three categories: 
 
(1) 30-330 kHz (low frequency, LF) 
(2) 3-30 MHz (high frequency, radio frequency HF/RF) 
(3) 300 MHz-3 GHz(ultra high frequency, UHF) or over 3 GHz (micro wave)19

 
 

RFID in China 
With the development of Chinese RFID standards, this program still processing. In a 
survey of 100 executives from big manufacturing and retailing companies from Asia 
countries, 56 percent of Chinese executives predicted high returns on their RFID 
investment. Moreover, most of executives estimate that the greatest barriers to RFID 
implementation in China were the lack of standards and the costs of overall 
implementation, the costs of tags. Chinese market has potential chance for development 
because the role in world-class manufacturing center the fact that it will create total 
supply chain visibility. The Chinese Government formulates a national RFID standards 
committee to meet the needs of both domestic and international markets in early 2004.20

 
  

Supply chain management and the Internet of Things 
RFID is an e-tagging technology that can be used to offer electronic identity to any 
object. Actually, RFID technology is not a new technology; it was used in Second War 
World to identify aircraft in the first time. Anyway, the application of RFID in the supply 
chain is new area nowadays. A product with a RFID tag is in the first stages of 
manufacturing that follows the product down the supply chain all the way to a retail 
setting, and then finally go into the hands of customer. Moreover, it can be scanned 
while in a box or create, saving labor. In a retail situation, the tag can serve as the price 
tag. Consumers can utilize the tag to get more information after purchasing.  
 
                                                             
19 Shien-Chiang Yu(2007), “RFID implementation and benefits in libraries”, The Electronic library. Vol.25 
No.1,pp.54-64.  
20 Fujun-L & Joe-H(2005), “RFID in China: opportunities and challenges”, International Journal of Retail and 
Distribution Management, Vol.33 No.12.pp,905-916.  



 
 

16 
 

In the internet of things era, RFID this technology is a powerful technology that offers 
businesses increased supply chain and inventory visibility for greater operational 
efficiency, with reduced inventory and out-of stocks. Supply Chain Management (SCM) 
systems are integrated systems that combine many applications. They plan and 
coordinate a company’s supply chain from the gathering and tracking of unfinished 
materials and subcomponents, through manufacturing, inventory, shipment, and receipt 
of completed products at the customer loading docks. SCM systems have analytical 
ability to produce planning solutions and strategic level decisions.  
 
Companies are challenged to keep critical products and supplies moving, manage 
inventory levels effectively, and maintain productivity. Many companies are committing 
themselves to supply chain improvement. Because excellent supply chain performance 
has strategic value that can lead to rapid financial payback and improvements in 
productivity and profits. Furthermore, implementing RFID technology brings huge 
benefit to organization. Supply chain cost includes receiving, inventory, distribution, and 
logistics delays. In addition, RFID has the ability to provide far more information than 
bar coding. This information can be used to improve inventory management at the retail 
store and along the supply chain.21

 
 

3.3 Business model  

According to the “nine building blocks” business model suggested by Osterwalder, 22

                                                             
21 Mohsen Attaran (2007), “RFID:an enabler of supply chain operations”, Supply Chain Management: An 
International Journal, pp.249-257.  

the 
business model can be divided into four main aspects: product, customer interface, 
infrastructure management, and financial aspects. Product means what kind of product 
the company producing and what is the value position in the marketplace. Customer 
Interface includes target customers, distribution, and how it maintains relationship with 
the customers. The infrastructure management means how the company manages the 
logistics services, efficiently utilizing resource and develop company network. The 
financial aspect includes the cost structure and the revenue model. 

22 Alexander OSTERWALDER (2004) THE BUSINESS MODEL ONTOLOGY A PROPOSITION IN A DESIGN SCIENCE 
APPROACH http://www.hec.unil.ch/aosterwa/PhD/Osterwalder_PhD_BM_Ontology.pdf 

http://www.hec.unil.ch/aosterwa/PhD/Osterwalder_PhD_BM_Ontology.pdf�
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Figure 5. Osterwalder business model“nine building blocks” 
(Reference suggested in 22) 

 
What’s more, Osterwalder has proposed a model, which shows how the nine elements of 
business connect to each other. The core of this model is the product, which is the value 
position of the company. Through the configuration of company resource, capability to 
execute the plan and with the help of partners, the company produces the right products 
in coordinate with its value position. Afterwards, companies will distribute their 
products to the customers and maintain relationship with customers so that they can gain 
the revenue from customers to cover the cost of infrastructure management and continue 
the business.   

Fi
gure 6. Relation of nine business elements (Reference suggested in 22) 
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3.3.1 Product 

The company used to only care about the position in the value chain, producing the right 
products, providing right added value service and in the right market segments. But as 
the globalization progress moving faster and faster day by day, the market situation and 
the technology issues become more complicated. Companies are more willing to merger 
or unite with other companies to form as network so that to provide a set of products and 
service as a group for the customers. Nowadays, it is clear that the art of creating and 
co-producing value with others is the core task of company strategies. (Normann and 
Ramírez 1993)23

 

 This phenomenon is mainly because of the lower cost of information 
and communication technology, which makes the co-engineered information goods and 
services are more easily to be created between the firms. 

Information communication technology (ICT) has major impact on the products 
distribution channel which it separates the information goods from physical goods. In 
that case the distribution of the information goods are more convenience and easier. For 
example, many people can download the music over internet and there is no need to go 
to CD store and buy CDs. They can just buy the information and need not buy the 
physical CD. In economic terms, this example means we have entered in to the 
economics of information. The companies can reach a larger amount of customers. The 
companies could provide personalized information service as well. 
 
Value position 
Value position is based on the firm’s capabilities and represents the target customers. It 
shows how a firm differentiates their products from other competitors and the main 
reason why the customer buy from them. Firms provide a set of offerings to accomplish 
its value position.  

3.3.2 Customer interface 

The second element of business model is customer interface, which means how the 
company communicates and maintains relationship with customers. With the continuous 
development of information technology and CRM software, customer relationship 
problem often can be resolved by using IT.  
 
Target customer  
Target customer is one of the elements of customer interface. It depends on the firm’s 
value position and market segmentation. Good market segmentation could help the firm 
identify a group of customers which would be most attracted by the company value 
position so that to invest resources effectively. The most common customer categories 
are business-to-business (B2B) and business to customer (B2C). The correct target 
                                                             
23 Normann, R. and R. Ramírez (1993). "From Value Chain to Value Constellation: Designing 
Interactive Strategy." Harvard Business Review (July-August 1993). 
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customer identification would also helps the firms to choose the right channels to reach 
their clients.  
 
Information communication technology (ICT), especially for data mining, 
multi-dimension segmentation, data clustering, and all kinds of post-hoc market 
segmentation techniques, they can increase the market efficiency and profitability. With 
the internet expansion, the target customers not only geographical localizable, but also 
those online who attracted by the value position of the company. These online 
communities has been divided in to transaction, interest, fantasy and relationship by 
Hagel and Armstrong (1997)24

 
 

Channel 
Distribution channel is the second pillar of customer interface. It links between 
customers and company and helps the company delivery value to their customers. It can 
be directly sell, indirectly sell, or both. The company can hire some sale forces to sell 
products over website. Alternatively, indirectly, the company can have agent, brokers, 
resellers, retailers, or cyber-intermediaries. 
  
Relationship 
Customer interface is customer relationship. All the customers affect the customer 
relationship strength of a firm. However, the resources of customer interactions are 
limited, thus to identify what kind of relationship they want to maintain, and what kind 
of customers they need to seriously hold on or establish relationship with them. The 
lifeblood for all the business is to profit from customer relationships. 

3.3.3 Infrastructure management 

This element is to describe how company creates the value position to their customers, 
and the ability to maintain customer interface.  
 
Capability 
As one of the element of infrastructure management, it is a repeating action which 
continuous using resources to offer products and services to the customers. A bunch of 
capabilities, including assets and resources, are required to provide the firm’s value 
position. Nowadays, outsourcing to partners become more often, which helps the firm to 
concentrate on core competitive and become more efficiency. In addition, IT provides a 
great help in tighten the company integration, such as information exchange and 
technology cooperation, which makes the operation more efficient. In other word, ICT 
contribute in building the firm cord competence and competitive advantages. 
Value configuration 
Value configuration is also the pillar of infrastructure management. It shows how the 

                                                             
24 Hagel III, J. and A. Armstrong (1997). Net Gain: Expanding Markets through Virtual Communities. Boston, Harvard 
Business School Press. 
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firms arrange one or several actives to create the value position. There are three value 
configuration types, which are value chain, value shop and value network. Value chain is 
to transform inputs to products, and its activities including inbound and outbound 
logistics, company operation, marketing, and service. The value shop aims to solve the 
customers and provide the service according to different situation, rather than focus on 
solving one problem, just as the value chain. The service provider would come up with 
solution after communicate with customers. The main task for them is to discover what 
customer wants and finds out whether the client’s needs were satisfied. The value 
network is to provide network service to those independent customers. The firm is an 
intermediary, such as brokers and intermediaries. Instead of working on supply chains 
and transform raw material into finished goods, they focus on promote customer 
network and mange contracts, provide services and operate infrastructure.  
   
Partnership  
The final element of infrastructure management is partnership. It is a joint agreement 
between two or more independent firm so that to carry out projects or special activities.  

3.3.4 Financial element 

The final pillar of business model is the financial aspects. It is divided in to revenue 
model and cost structure. Revenue model means where the company gets its revenue, 
while the cost structure means the company spend on money in which aspects.  
 

3.4. Change management  

3.4.1 Three dimensions of change  

Several different theories and frameworks can be used to understand change 
management. A special model, which is presented in a book by Pettigrew & Whipp 
(1991) “Managing change for competitive success”. These authors are focusing on 
company results, strategy change, and drivers behind the outcomes. They also focus on 
the relationship between the management of strategic and competitive performance and 
operational change. They observe a change within an individual company as a process 
and they concentrate on the complex adjustment that is needed within the company. The 
authors have already selected to lift out three dimensions in a model, which we also use 
in this course. The three dimensions of the model are presented as follows: 
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Figure 7. Three dimensions of change 25

(Reference suggested in 25) 
 

 Content  
Content is about the content of the change process in terms of objectives, markets and 
products. This dimension mentions what needs to change or structure to another.  
 
 Process  
In this dimension process, the change process is considered. It focuses on how the 
change is carried out. The actors take action in this change, moreover, their behavior 
over time are central in this aspect according to him. Pettigrew & Whipp highlights the 
meaning of change agents, what is the formulation, and the implementation of the 
change process.  
 
 Context  
This phase discusses about the context in which the change is taking place. It related to 
why the change should be operated. P Pettigrew &Whipp divide this dimension into 
internal and external context. The external context handles with economical and 
business issue that the organization is involved in. according the authors perspective, the 
internal context means the internal environment of organization, which can be related to 
resources ability, politics, and culture within the company.   
 
 
 

                                                             
25 Pettigrew, A. & Whipp, R. (1991). Managing change for Competitive Success Blackwell, Oxford 
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3.4.2 Types of change 

Result 

                          Transformation      Realignment  

Nature of      Incremental 

Change        Big bang  

 
Figure8. Types of change 

Source: Balogun, J. and Hope Hailey, V.H. (2004), Exploring Strategic Change (Harlow, 
FT Prentice Hall) 
 
Balogun and Hope Hailey suggest four types of change. Incremental change divided into 
adaptive and evolutionary change. In addition, big bang change consists of 
reconstruction and revolution. The result of these varieties of change is either 
realignment or transformation. They suggest there are two types of converging change: 
fine-tuning and incremental adaptations. Both these types of change have the common 
goal of maintaining the fit between organization strategy, process, and structure. 
However, whereas fine-tuning is focusing on doing better what is already done well, 
incremental adaptation make small change for minor shifts in the environment in which 
organization operate.26

 
  

Revolution definition 
Revolution has been central to the formation of the modern world. The word itself refers 
to radical, transformative change and has many generic uses describing phenomena from 
the “industrial revolution” to the “sexual revolution”. As a historical process, 
“revolution” refers to a movement, often violent, to overthrow an old regime and effect 
complete change in the fundamental institutions of society. After the France Revolution 
of the 18th century which deposed the monarchy and attempted to refashion society from 
top to bottom, revolution became synonymous with the radical overcoming of the past, 
modernity, many came to believe, could only be achieved through such violent and total 
transformation. 27

 
 

                                                             
26 Barbara Senior, Jocelyne Fleming(2006), “The nature of organizational change”, Organizational change-Third 
Edition. Vol.2.pp.47  
27 Laura,N.(2009), “What is revolution?”, Department of History, Brookdale Communitu College. Pp.1.  

Evolution   Adaptation 

  Revolution  Reconstruction 
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3.4.3 OD model for change  

Paton and McCalman (2000) use the terms ‘hard’ and ‘soft’ to describe two types of 
change problem, ranging from minor upsets to major catastrophes, moreover, the 
concept of  ‘hard complexity’ and ‘soft complexity’ also can illustrate these two 
situation. Consequently, the change in hard complexity is more likely to be enacted 
speedily and easily, while the change in soft complexity where issues are contentious 
and there is a high level of emotional involvement on the part of those likely to 
implement the change.  
 
From Senior and Fleming’s point of view, some organizational change just happen 
incrementally and will influence only one part of an organization, to the more radical, 
frame breaking or discontinuous changes. The models for the change of hard complexity 
are not sufficient to explain organizational messes and limited in providing a perfect 
model for implementing the change in messy situation. Therefore, A generalized 
description of ‘organizational development’ (more commonly known as the OD 
approach) is useful for planning and implementing long-term and organization-wide 
change.  
 
According to the OD approach, the author emphasis the importance of people and 
organization in the system and the significance of organizations which as learning 
organizations 

 

Figure 9. The OD model for change28

                                                             
28 Barbara Senior, Jocelyne Fleming(2006), “The nature of organizational change”, Organizational change-Third 
Edition. Vol.8.  
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Stage 1a and 1b: the present and the future 
By using the concept of PEST (political, economic, technological and socio-cultural 
factors) as tool for diagnosing triggers for change that come from the external 
environment of the organization. Moreover, the internal and temporal environment must 
be assessed in this period. The data gathering is one aspects of the OD action-research 
model to recognize detailed information such as organizational purpose and goals and 
structure and so on. The methods of collecting data include questionnaires, individual 
interviews, and examination of organizational documents. Price (1987) recommends that 
based on the tasks people perform, their ways of working and the relationships they own 
with each other, to learn what people think, feel and do to collect data. For the 
organization, the process of organizational diagnosis and creative thinking make sense 
of what needs to change.   
 
Stage 2: Gain commitment to the vision and the need for change  
At this second stage of process, in order to gain the feedback form the result of stage one 
is most important. This is no denying that managing the resistance through discussion, 
negotiation, and active participation are likely to make the change for the organization.  
 
Working at the group level of the organization and recognizing the strength of influence 
of both informal and formal group leaders should be included in the process of gaining 
commitment to change. The manager should keep in mind that communication plays an 
important role in the process, otherwise change often fail. For example, senior manager 
shouting louder on the top may bring doubts and fears of what change for people. The 
top management also needs to be sensitive to the worry of people about the tasks and 
structures may be influenced by the change, the last but not least, the commitment to 
new ways of working and existing relationships should not be ignored.  
 
Stage 3: develop an action plan  
Change an organization’s current state to its expected future state, develop an action plan 
is necessary as beginning the phase of managing the change. A large number of issues 
are important in this phase of the OD process. For instance, who is going to guide the 
whole plan of change and, how to implement it? Another issue is what needs to change 
to achieve the vision, while the other is where the change takes place. For detailed 
explanation, the role of change agent will be illustrated below.  
 
Managing change is not easily and it requires knowledge and skills that some managers 
do not have. The normal situation is that many managers only handle with the 
day-to-day problems of managing; it is difficult for them to look back from the current 
situation to take a deep perspective to learn how to manage change. Paton and 
McCalman make a list of the roles which taken on by effective change agents.  
1. To help the organization identify the problem by asking for a definition of what it is.  
2. To help the organization study what causes the problem and make a diagnosis of 

how this can be overcome.  
3. To support in getting the organization to offer alternative solutions. 
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4. To provide direction in the implementation of alternative solutions.  
5. To transmit the learning process that allows the client to deal with change on an 

ongoing basis by itself in the future. (Paton and McCalman,2000) 
 
Stage 4: implement the change  
Any text dealing specifically with organization development as a change methodology 
contains details of different techniques and methods for initiating and implementing 
change. In the implementation stage, the surveys are one of the significant factors for the 
effective management of change. They are used to evaluate the attitude of people across 
the organization and be utilized in different steps in the OD process. The feedback from 
the survey helps to simulate discussion of what is working and what is not or it should 
result in modification of the action plan. There are many types of surveys are presented 
as follows: 
 
Organizational mirroring  
‘the organization mirror is a set of activities in which a particular organizational group, 
the host group, gets feedback from representatives from several other organizational 
groups about how it is perceived and regarded ’(French and Bell, 1999. P.186) 
 
Role negotiation  
Role negotiation is a specific technique developed by Harrison (1972). It involves 
individuals or groups try to negotiating to ‘contact’ to change their behavior. With the 
help of facilitator, participants are asked to say what they want the other to do more of or 
do less of, and how to maintain the unchanged.  
 
Team building 
Team building is a fundamental part of the OD process. Team building and team 
changing help to recognize the focus and direction of the team and its role in the 
organization. Team building not only can be used for establishing long-term groups, but 
also for special or short-term and project groups.  
 
Stage 5: Assess and reinforce the change 
Assessing change 
In front of the situation of hard complexity, it is easier to assess the extent to which 
change has been achieved. However, for the softer and more ‘messy’ situation, change 
includes the quantifiable performance objectives of change, as well as changes in 
attitudes, behaviors, and cultural norms. Hence, a number of methods are available for 
measuring the softer issues associated with change:  
 A survey or cultural audit, which can potentially cover all staff. 

 
 Interviews with individuals or focus groups, which allow the collection of more 

qualitative, in-depth information. 
 
 An examination of turnover and absenteeism rates as an indication of general 
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morale and well-being.  
 
 An analysis of group performance in terms of task achievement, but also in terms of 

the quality of meeting and leader performance. 
 
 ‘Picturing the organization’ that is, asking staff to present their perception of the 

organization in graphical or image terms rather than in words.  
 

3.4.4 The technology push-technology pull concept  

The technology push (TP) and need-pull (NP) strategy can be used to illustrated the 
behaviors of organizations as they attempt to adopt RFID technology (Zmud 1984). The 
model exemplified the usefulness in diffusion of complex organization and networks. 
The TP should identify that there is a necessary to achieve better performance through 
new technology (Perceived Benefit). Different from TP; the NP concept states that there 
are other key needs in order to adopt to occur (Perceived Barrier), nevertheless, Munro 
& Noori (1998) who stated that integration of both models could bring the most 
innovativeness.  

 
Figure 10. Factor Analysis of RFID systems Adoption Model 29

 
 

This research conducted by a clear theoretical model that can be seen above. Change 
et.al. (2008) have already presented some results of the perceived barriers and benefits 
from their research. This study showed that three main factors are operational efficiency, 
manufacturing efficiency and supply chain efficiency. The negative aspects are market 

                                                             
29 Chang et. Al. (2008) An Empirical Study of Factors Affecting RFID’s Adoption in Taiwan.Journal of Global 
Information Management, Vol. 16, No.2, 58-80 
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environment in terms of stability, investments costs and technological concerns such as 
compatibility and efficiency.30

 
 

3.5 SWOT analysis- identification of internet of things for 

SMEs  

SWOT analysis is a useful framework for analyzing the Strengths, Weaknesses, 
Opportunities, and Threats of a project or an organization. These four aspects attend to 
recognize the effectiveness of a project planning and implementation. It focuses on the 
targets of the project and with identification of the right things to do. Whether it is a 
right thing or not should depend on the relationship between the object of the project and 
the environment.  
 
 Strengths would define any internal asset (expertise, motivation, technology, 

finance, business model, etc) that can meet demands and the fight of threats. For 
example, what the advantages of SMEs go with the challenge of the internet of 
things? How are they doing competitively? Moreover, what are their resources? 
 

 Weaknesses describe internal problems that hinder the organization gets along well 
with internal parts. The problems such as trouble in low quality of service and 
product and lack of transport facilities and motives will result in the failure of 
project. According to this context, the SME Company may consider the following 
questions: with the development of internet of things, what are we doing badly? 
What could be improved to confront this challenge? What should be avoided?  
 

 Opportunities depict any external situation or trends that provide chance to support 
the organization’s specific competence. For instance, what changes of this new era 
bring to economic, political, or technological areas that influence the development 
of SMEs? What changes do they expect to see in the market over the next few years? 
Does the demand of new technology that favors SME’s product or service? Does 
government policy give benefit to your industry change or organization change?  

 
 Threats define any external trend such as establishment of strong competitors that 

will unfavorably influence demand of product or buying service. What is the SME 
Company’s competition doing now? What are the obstacles? What future changes 
will affect the strategies of organization? Do they have management support? Are 
the resources sufficient? Are they utilizing the right tools, software, and platform?  
 

General speaking, SWOT analysis provides SMEs Company a framework for better 
                                                             
30 Chang et. Al. (2008) An Empirical Study of Factors Affecting RFID’s Adoption in Taiwan.Journal of Global 

Information Management, Vol. 16, No.2, 58-80 
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understanding of framework conditions (strengths and weakness) from external 
framework conditions (opportunities and threats)?31

 
 

4 Empirical Finding 

In this part we firstly give a general picture about the questionnaire and firm descriptive 
of case SMEs. Then we would concentrate on the statistical findings which worked out 
by five data analysis steps. Try to find out the different viewpoints which hold by 
logistics group and manufacturing sector. Last but not least, we would present the more 
detailed result in internal and external of case companies.  

4.1 General description  

Before present our findings, we would like to illustrate the detailed information about 
our survey. Our questionnaire was design by a change model as follows: 

 
             Figure 11. SMEs change model for IOT 

Source: (Own) 
                                                             
31 Asghar Sabbaghi & Ganesh Vaidyanathan(2004), “SWOT analysis and theory of constraint in Information 
Technology projects”, Information System Education Journal, Vol.2.No.23. pp.6.  
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According to the model, we intend to make use of questionnaire to diagnose SMEs 
resources. The questionnaire comprises three parts are firm descriptive, external 
resources assessment and internal resources assessment for the company. External 
resources include economic, technology, social and politics which designed by PEST 
model. While internal resources contain company positioning and business model. The 
detailed questions are presented in the questionnaire, which display in appendix part. 
(See appendix A) 
 
We just follow the criteria of SMEs to select the case company to interview the 
managers or chief officers in SMEs. Our search report shows that about 52% 
respondents are managers in the SMEs. Most of the case companies operate in 
manufacturing industry, transportation, warehousing logistics industry and Information 
technology industry. The case companies are selected by the criteria of SMEs, which 
have been showed in Methodology part. In exceed of fifty percent case enterprise 
possess approximately 300 to 2000 full time employees and the annual sales in the last 
fiscal year is 30000000 to 300000000CNY. All of the case companies are located in two 
geographic positions: Pearl River Delta area (Guangzhou, Shenzhen and Zhuhai Cities) 
and Guizhou Province in China.   

4.2 Statistical findings 

According to the data analysis steps described in the methodology, then findings for 
each step are as follows: 
Step 1: The meaningful options are chosen and presented in the Appendix B. 
 
Step 2: we based on the question A3: which of the following industry best describe your 
company operates in?” to divided them into three groups. Due to huge data, we just 
select some answers of each group, which are presented as follows, but all data are 
showed in Appendix B.  
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                       Figure12. Example of selected questions. 

Source: (Own) 
 

Step 3: After the pre-analysis, the answers of two questionnaires are ridiculous and we 
have deleted those two samples. What’s more, we examine all the questionnaires within 
the groups to check if the group members have the same viewpoints towards the same 
options. Finally, we found out, the group members’ viewpoints are the same in the 
logistic group and the manufacture group. But the viewpoints of the IT group members 
are very different from each other. There is no consensus can be made in the IT group. In 
that case, we will delete the IT group and no further analysis will be conducted. 
 
Step 4: After compare the group difference between the logistic group and manufacture 
group by using “ Approximation of the Probability Hypothesis Testing” Method. We 
try to find out the corresponding alpha value to each of the chosen options. The range of 

 are from 0.00001 to 0.10. There are only few options we could find out the 

corresponding alpha value for them, which means the hypothesis of  
“There is difference between the logistic group and manufacture group” has high 
possibility of correct according to those options. The options with corresponding alpha 
value are showed as follows:  
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Figure13. The options of corresponding alpha value  

Source: (Own) 

Results from data analysis 

According to the options with α value lower than 0.01, results from 5 steps data analysis 
can be concluded. The following viewpoints, which hold by logistics group and 
manufacturing sector, are totally differences:  
  
 “What kind of internet of things technology should be used in the organization 

change?” Logistics enterprises suppose the bar code and RFID technology should be 
applied in the organization change, but manufacturing sectors did not agree this 
point. 

  
 “To realize the organization change, what are the requirements for IOT    

technologies?”Logistics firms strongly agree that the information safety is the 
first-line requirement. For IOT technologies, on the contrary, manufacturers take a 
different view on that.  
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 “How does your company create more customer value?” manufacturing sector 
seldom Promote the brand, enhancing the brand value and thus enhancing the 
product value.  
 

 “How does your company maintain the customer relationship?” Logistics firms   
try to track the sale order, customer management, order input, and support by using 
IT, moreover, attend to get the customer information and estimate the market trend. 
However, manufacturers lack of attention about them.  
 

 “How your company uses limited resource to create more company value”. 
E-business is applying more popular in logistics industry than in manufacturing 
filed.  

4.3 External resources assessment  

IOT brings for SMEs, evolution or revolution. According to our research, the two graphs 
below show the relationship between four change types and Logistics industry& 
manufacturing industry. 

 

A. Evolution    B. Adapting    C. Revolution    D. Reconstruction 
          Figure 14: Logistics industry 

Source: (Own) 
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A. Evolution    B. Adapting    C. Revolution    D. Reconstruction 
Figure 15.Manufacturing industry 

Source: (Own) 
 

Appropriately, 62.5% respondents who work in logistics companies suppose that the 
IOT bring revolution change for this industry. Meanwhile almost 41.67% manufacturers 
think that they are still in adapting position. 
 
‘What kind of technology in internet of things era should be utilized in organizational 
change’ this research question was asked to all of the interviewees. Compare with 
manufacturers, Logistics enterprises suppose the bar code and RFID technology this 
option which with α value equal to 0.01. It means logistics enterprises suppose the 
bar-code and RFID technology should be applied in the organization change, but 
manufacturing sectors didn’t agree this point. The manufacture indicated that the 
following technologies Enterprise resources planning (ERP), Supply Chain Management 
(SCM), General packets Radio Service (GPRS) are more useful. With the development 
of these technologies, businesses contributions are estimated to the organizational 
change such as supporting the companies fulfills their strategies and achieve Work flow 
visualization and perfection, in addition, Supply chain management innovation. 
Traditionally the prohibitive cost of implementing RFID was due to the costs of the tags, 
it is those high costs that have been blamed for holding back the use of RFID by Small, 
and Medium sized Enterprises (SMEs)32

 
  

The respondents consider that Supplier and competitor are the most economic factors 
influence the application of internet of things. With the support of technology, for 
instance, when the supplier provide products to the manufactures or retailers, all of the 
                                                             
32 http://www.logisticsit.com/absolutenm/templates/article-print.aspx?articleid=2883&zoneid=7 
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products are marked by RFID this technology, at this time, the suppliers can finish 
product automatic tracking that get more detailed information about the delivery of 
products. When the products arrive in warehouse, the manufacturers or retailers can 
continue to utilize this tag to do inventory management such as recording the normal 
storage. For manufacturers, inventory can be reduced by 5% to 30%, transport cost is cut 
by 2% to 13%, shorten product delivery time almost 10% to 50%. For retail businesses, 
it improves about 5% to 8% the utilization of shelf. Two percent increase in sale and five 
percent inventory reduction. In addition, it also makes the logistics cost decreasing by 
3% to 4%. 
 
“To realize the organization change, what are the requirements for IOT technologies?” 
Logistics firms believe that information security is the first-line requirement for IOT 
technologies. On the contrary, manufacture takes a different view on that. They suppose 
that set up a data centre and integrated the main information are more necessary to 
support applying for technologies of IOT.  
 

4.4 Internal resources assessment  

4.4.1. Product  
According to the statistic shows above, in order to create more customer value the 
logistics companies would adopt brand strategies and thus enhancing the product value. 
While the manufacture companies seldom enhance product value by promoting the 
brand value.  
 
4.4.2. 1.Customer Interface—Target customer Element  
The target customer groups are different from the logistics companies and the 
manufacture companies. Most of the SMEs in China are engaged mainly in OEM 
business without playing an active role in the proliferation of the market. Their 
customers are few, mainly the other big companies. For example, one of our case 
companies, Yueyou Mould& Plastic Co. Ltd33

                                                             
33 http://www.yueyou.com/indexe.htm 

, its main customer is Midea. The business 
with Midea takes up about 80％ of their whole business. They do as the standard of 
Midea: buying new tools, enhancing product quality and appearance and hiring more 
employees. They have been trying to get more customers---- putting the company 
information on website, both Chinese and English version. They intend to make the 
customers who are far away could find them, but unfortunately, the people just contact 
them and inquiry so that they could use Yueyou’s price as reference for their own 
business or as comparison to other companies. There is no real deal could be made via 
internet. After that, Yueyou dropped e-business and hasn’t been updating their website. 
Till now Midea still takes up 80％ of their business, and Yueyou is still facing customer 
shortage problem. Just like Yueyou, many manufacture SMEs just maintain one or two 
main customers to keep their business running. For the logistics SMEs, they mainly 
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provide logistic service to all kinds of customers. They provide similar products on the 
market. To get more customers and maintain long term customer relationship is the main 
task for the logistic SMEs.  
 
4.4.2. 1.Customer Interface—Channel Element  
As the statistic shows, the logistics companies are more willing to adopt E-business as 
their selling channel, while the manufacture companies do not pay much attention on 
that.  
 
4.4.2.2. Customer Interface— Relationship Element 
According to the statistic shows above, in order to maintain customer relationship, 
logistics firms would try to track the sale order, customer management, order input and 
support by using IT. Moreover, acquiring more customer information and predicting 
market trend are the strategies for them to manage customer relationship. However, not 
all those strategies are popular in the manufacture companies. 
 
4.4.3.1. Infrastructure management—Capability Element 
The statistic shows the logistics companies has more customer interaction capability 
than the manufacture companies do. The logistic companies are more concentrate on 
communicate with the customers. In addition, the logistics companies are more willing 
to apply E-business to lower the cost, while manufacture companies are seldom lower 
the company cost by E-business. 34

 
 

Concerning to the information level adopts by the logistics companies, Although the 
development of Chinese logistic informatizaion level is fast, it still in the low level 
comparing to the international most advanced level, especially for the small logistic 
companies. The previous investigation in 2005 shows that the barcode, RFID, GPS/GIS 
and EDI technologies have not been well used in China, which has been extensively 
used in many foreign countries. In the meanwhile, Few Chinese logistic companies 
adopt stereoscopic warehouse, barcode automatic recognize system, automated guided 
vehicle system (AGVS), fully automated cargo tracking system and so on.35 On the 
other hand, in the medium logistic companies with high level of informatizion, they 
seldom use the website, as the business platform and the information system not serve 
for customer relation management. Their company websites are mainly for promoting 
the company image, which is only 16.6％ of them use the website as the e-business 
platform.36

                                                             
34 http://www.wulumuqiwl.cn/news/wulumuqiwl_9555666.htm 

  

35 http://www.cnshu.cn/info/wlhy/91090.shtml 
36 http://www.cnshu.cn/info/wlhy/91090.shtml 
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Figure13.The proportion of different functions of company website37

 
  

Also, their information systems are mostly for warehousing management, financial 
management, transportation management and orders management, but for the customer 
relation management, which is blood hood for the logistic companies only take up for 
23.33％.  
 
4.4.4. Financial Aspects—Cost structure 
Concerning the logistic facilities cost for third party logistic companies (TPLs). As the 
previous investigate shows, the average expense of 74％ 3PL for the logistic 
technologies and RFID technology is 10,800,000 US$. The average expanse on the 
software is 6,100,000US$, the communicating and tracking device is 4,000,000 US$. In 
addition, the expense on storage racks is 4,100,000US$, and the storage and extraction 
system is 4,500,000 US$38

 
. 

5 Analysis & Discussion  

In this chapter, we combine the theory we used and empirical study we have done to 
discuss about in the era of internet of things, what are the different viewpoints of 
logistics industry and manufacturing industry on change. Then picture the SWOT 
analysis for SMEs in IOT era and give general suggestions about how the logistics 
companies and manufacturing firms of SMEs should manage the strategy developments 
for changes according to the theoretical framework.  
 

                                                             
37 http://www.cnshu.cn/info/wlhy/91090.shtml 
38 http://baike.baidu.com/view/630024.htm 
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5.1 SWOT analysis for SMEs in IOT era 

Figure14. SWOT analysis for Logistics SMEs 
Source: (Own) 

 

 

 

 

 

Strengths Weaknesses 
 E-business has been comprehensive 

adopted  
 IOT technology is primarily adopted 

by logistic companies because of its 
outsourcing activities  

 Higher brand awareness  
 Reach the customers in larger areas  
 Customer information tracking and 

market prediction 
 Provide product support and 

information via internet  
 

 Lack of product innovation 
 Lacking of core competence, the 

products are similar in the market. 
 Low quality service and lack of 

transportation facilities 
 

 
 
 

Opportunities Threats 
 A great change of lifestyle brings 

revolution of business 
 Political factors such as special 

policies for supporting IOT 
technology development  

 IOT technology  help to enforce  
work flow visualization and perfection 
and supply chain management 
innovation 

 Strong competitors 
 Difficult to predict the economic 

prospect 
 Country law and regulation are not 

sound enough 
 Weakness of informatization basis 
 

Strengths Weaknesses 
 There are several stable big 

customers, which mainly support 
their business. 
 
 

 E-business is not popular  
 Lower brand awareness 
 Customer resource with geographic 

restriction    
 Lack of customer information tracking 

and market prediction 
 High purchasing cost 

 
Opportunities Threats 
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Figure15. SWOT analysis for Manufacturing Firms 
Sources: (Own) 

 

5.2. Logistics industry analysis  

According to the findings, we found, most of the logistics companies realize that IOT 
will bring revolution of change for its development. From the other point of perspective, 
Internet of things era is called the third information technology revolution. The 
revolution of technology definitely will bring business revolution. Internet of things 
makes a sense of purchasing each object in worldwide. Most industry observers agree 
that the next wave of growth in the technology sector will be outside the area of 
traditional PC desktop.  
 
Chinese logistics industry comes to contact with IOT at the earliest period. When 
mentioning about the concept of IOT, people connect it with logistics closely. They think 
logistics equals to IOT. So we can say that the logistics area is the primary test field in 
IOT development. We suppose that IOT makes difference in logistics industry, moreover, 
this effect is systematic for logistics. The main reason is that the technologies of IOT are 
revolutionary innovation of information technology. There is no denying that the support 
of information technology is necessary for logistics industry.  
 
Based on our survey of certain logistics firms, we agree their point that the IOT bring 
“revolution” change to the SMEs. Particularly, the IOT certainly will bring intelligent 
logistics distribution network and supply chain change. Furthermore, achieve the 
transparent of item in logistics management system. From our point of perspective, the 
revolution performance will be presented as follows:  
 
 Firstly, the integration of information resources in the internal enterprise, the 

logistics firms try to achieve optimization of key business applications by internal 
information integration technology.  
 

 Secondly, supply chain integration. In recent years, competition pressure makes 
domestic manufacturers and logistics enterprises cooperation in the upstream and 
downstream of supply chain to increase integration of resources. Such as some large 
Chinese logistic companies start to establish a data exchange platform.  

 
 The last but not least, integrated logistics information platform. With the 

 IOT might can help them to lower 
the cost  

 IOT supports the companies fulfill 
their mission  

 

 Financial crisis 
 Higher environmental pressures  
 Standardization is difficult to achieve 
 The bottleneck of core technology 
 Low degree of the network security 
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development of logistics industry, resources, markets, and information are 
integrated to promote the commercialization of information.  
 

According to our understanding, pallet and container logistics industry may be the first 
application of IOT, and is the most widely and best effective area. First, the pallet was 
used commonly in logistics field. If the pallet apply for electronic tags, the data are not 
collected from the product one by one directly, and can be calculated according to the 
wholly pallet. Therefore, that it is easier to make the data collection. Furthermore, the 
data transmission becomes straightforward on the transport process.  
 
For the logistics SMEs, they are mainly helping all kinds of customers to delivery their 
products. Their products provided to the customers are similar in the market. In order to 
maintain business in the heated competition market, they have to develop a strong sales 
team and keep long-term customer relationship. Thus, all the marketing strategies and 
the IT tools, which could help them develop customers, are fully used by them.  
 

5.3. Manufacturing industry analysis 

Compare with the logistics industry, our statistical findings indicate that the 
manufacturers industry has different situation. Most of interviewees in manufacturers of 
SMEs suppose that the IOT achieve “adapting” change for its business development. 
Actually, manufacturers industry is not the first application field for IOT technology. 
This industry remains in a passive position. Why IOT bring different change types for 
logistics and manufacturers industries? We estimate that nowadays most of the 
manufacturers outsourcing non-core competencies to logistics service companies. The 
reasons for outsourcing logistics functions include lower costs, a streamlined labor force 
and so on. The key reasons to outsource a function are cost and performance. Among 
logistics industry, especially third-party logistics providers can leverage their core 
competencies to improve manufacturers’ performance. If the third party logistics first to 
utilize the technology of IOT, it is easier to apply the technology in manufacturer’s area. 
That is why manufacturers have to follow the step of bringing IOT into operation in 
logistics area.   
 
From logistics firms’ point of view, they recognize that the privacy and security of IOT 
are significant aspects should be taken into account when apply for IOT technology. On 
the contrary, the manufacturers did not realize the privacy and security are important. 
We can image how high the risk rate of security of information be carried. We believe 
that privacy is related to the rights of individual and it is a serious issue with the 
application of IOT. The logistics enterprises belong to downstream of supply chain, for 
the downstream use of data, any organization afraid of losing of privacy which caused 
by advanced technology, which should be well protected by legislation. Nevertheless, 
the manufacturers did not realize this important issue when applying the technology of 
IOT. Application design for privacy should be seen as a necessary requirement for 
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helping to guarantee effective solutions to users and groups. 
  
Nowadays, the RFID technology is gradually applying in many areas as core technology 
in IOT age. In our literature review, we have already presented the technology 
push-technology pull concept model to illustrate the how technology brings benefit to 
organizational change. The technology push (TP) and need-pull (NP) strategy can be 
used to illustrated the behaviors of organizations as they attempt to adopt RFID 
technology (Zmud 1984). This kind of technology brings operation efficiency and 
supply chain efficiency to the organization. RFID technology has been used in closed 
loop supply chains or to automate parts of the supply chain within a company’s control 
for years. As standards emerge, companies are increasingly turning to RFID to track 
shipments among supply chain partners. 
 
We suppose that at the beginning of internet of things, the large beneficiary is RFID 
manufactures, because RFID technology is the core technology to achieve the internet of 
things to the reality in all over the world. Anyway, for the SMEs, considering their own 
characteristic, if their supplier starts to utilize technology of internet of things in the 
business process, hence, the company who in backward position has no choice to adapt 
the new situation to fulfill the requirement. Afterward, change should be taken gradually.  
 
The data shows the branding strategies, sales tracking, customer information acquiring, 
and management, market trend analyze and e-business are less used in the manufactures 
SMEs than the logistic SMEs. The main reason might because their target customer 
groups are very different from each other. Most of the SMEs in China are engaged 
mainly in OEM business without playing an active role in the proliferation of the market. 
Their customers are mainly big companies, and they just do according to the big 
companies’ instruction. In this case, not all the marketing strategies and customer 
information management are so important for them, because they do not have to get 
more customers to survive. Moreover, even some companies have tried to adopt 
E-business to develop more customers. However, it did not seem work well and match 
the companies’ expectation, just as Yueyou Mould & Plastic CO; it has dropped 
e-business and stopped updating the company information on the website.  
 
The reason why e-business not working well in those SMEs is mainly due to they did 
not really get into e-business this issue and make it as one of the sales channel of the 
company. They just thought e-business just simply hire the person to build the company 
website and put the contacts information on the internet. Many of them did not really set 
up a department for e-business or hire professional sale force to give product 
information to the customer via internet or help them to make orders. The manufacture 
SMEs are lacking of resource and they do not want to throw such a huge among of 
money into the things, which they actually do not know much about it. 
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5.4 Strategies development for SMEs 

With the support of change model purposed by Barbara Senior & Jocelyne Fleming, we 
would like to follow the procedure of change model to provide suggestions of strategies 
development for implementing organizational change in SMEs.  
 
As mentioned by Pettigrew & Whipp (1991), there are three dimensions of change: 
content, process, and context. When the organization knows well what and what should 
make a change, how to deal with the change is becoming a vital subject. 
Implementations stage of change emphases the significance of people in organizations. 
We recommend that our case manufacturing companies pay more attention to people to 
achieve information security. Because people as the drivers and engines in change with 
the development of IOT. People are most productive when they have a high quality of 
working life. The more responsibility, the more they contribute to the achievement of 
organization goals. Work group become increasingly important in any attempt of change. 
Based on our finding for the case company, the most effective methods can be figured 
out to solve the security and privacy problem in order to adapt to IOT era:  
 
 The awareness of potential information security among senior management often 

increases the change in business management of SMEs. The main aspect is due to 
external pressures from clients, business partners, or new legislation, e.g. data 
protection or computer crime acts. If the organizations decide to cooperate with IOT, 
each company may well express a concern on the danger of importing the other’s 
weakness. For example, guide senior managers of SMEs to increase interesting in 
information security. High demand for information security courses in information 
security facilities training within organization. 
 

 Moreover, appoint information security officers or ask the current employees to 
assume responsibility for information security. The security officers should devote 
themselves to risk analysis study or security audit then the first major problem will 
be distinguished.   
 

 The last but not least, all of the managers within the organization should have 
leadership training courses. Problem-solving and decision making should be an 
action of whole team members. Managers’ role is to bring people closer, influence 
and support them to reach team’s objectives. Empowerment should be done to 
encourage initiative and responsibility. Prosperous institutions outside the company 
can conduct these courses.  

 
 In additional, establish benefit system among organization is another effective way 

to make people loyal and more enthusiastic with their works. The SMEs should 
concern for a good welfare policy including social and healthcare insurance, annual 
work-off days with payment and the quality of working environment. Develop a 
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good subsidy policy to support people in housing, transport and business visits. 
Organizing regular party and other events to make fun for people and bring them 
closer each other.  

 
Based on the research of IOT, we strongly believe that the change styles will transfer 
one another between logistics and manufacturing industries. Although manufacturing 
still in “adapting” situation which is a passive position. In future, with the development 
of IOT technology mutually, it will bring radical change in manufacturing enterprise. We 
assume the manufacturer is the biggest area with application of IOT technology. 
Nevertheless, the logistics industry may itself go out of fashion. As we know, logistics 
firms service as intermediary between manufacturer and end-user in the supply chain. If 
the technologies such as RFID apply very well, the manufacturing firm can 
communicate with the end consumer directly. The middle business is not necessary. In 
this case, logistics industry may die out or turn into the other industry, which own 
different function. Based on this viewpoint, the government or related departments can 
establish different policies for different industries in different development phase of IOT.  
 
IOT brings “revolution” change development for logistics industry, cut down cost and 
enhance logistics efficiency are two biggest effects from IOT development. Take a case 
as example, the popular barcode reading, artificial read needs 10 seconds, the machine 
requires two seconds, nevertheless, the reading time of applying for electronic tags and 
radio frequency technology only needs 0.1 seconds. Because of the lower technology 
application, the development of Chinese logistics industry is not that mature. 
Warehousing and transportation are two key areas in Chinese logistics industry. With full 
application of RFID technology, try to achieve optimum use of storage space in 
warehousing aspect and implement visualization in transportation management in order 
to increase logistics efficiency.  
 
In the IOT era, if the manufacture SMEs keep doing the OEM with one or two 
customers, it would be very hard for them to maintain the business in the heated 
competition market. Because the competition not only from the domestic market but the 
remote markets. E-business and IT realize the business deal can between two remote 
markets. Also they are facing risk of going out business if there is accidence to their 
main customer and they stop doing business with them. “Put all the eggs in one basket” 
is always not a good choice for running business. In this case, “change” becomes the 
main task for the manufacturer SMEs.  
 
Increasing the IOT knowledge among the employees in the manufacture SMEs is the key. 
Many of administrators still do not know what exactly IOT is and how it relates to their 
business. To manage the changing technologies in the changing environment requires 
the corresponding knowledge to develop the new company vision and plan. However, 
the knowledge distribution faster and faster today, which means if the competitors 
acquire the same knowledge, the core competence of the companies will disappear. 
Therefore, to maintain the company competence, the administrators not only acquire 
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knowledge, but also need to know how to manage knowledge. Knowledge management 
is to create the learning organization. The new knowledge not only relate to the 
technology aspects, but also concerning to the whole organization, including 
manufacturing, financial and marketing aspects. The learning organization can absorb 
the new knowledge and apply it into the daily work faster..The faster the organization 
adsorbs the knowledge the faster changes it will make.    
 
The only constant thing in the word is change, the manufacture SMEs should realize 
they should change and make use of IOT technologies to help them acquire more 
customers and enlarge market share.  
 
Although the IOT brings many opportunities for the Chinese logistics companies, yet the 
low informatization level has become the headache for the logistic SMEs, which would 
be the hinder for them to go further in IOT era. In this case, the companies had better 
cooperation to build the whole network than just focus on investing the hardware of the 
information technology. Building the logistic network among the logistic SMEs could 
realize the information integration and sharing. Nowadays, there are few Chinese 
companies can optimize the resources distribution by using information technology, 
especially the construction of public information platform is lag behind, which makes 
the information decentralization and thus the resources can be integrated effectively. In 
the IOT era, everything around us will be in a network; therefore, establishing the 
logistic network in the whole country or even in global to share information and realize 
economic scale is essential for the logistic companies. 
 

6 Conclusion 

The conclusions of this thesis are as follows: 
 
 The IOT brings “revolution” change to the Logistics of SMEs. 
 The logistics area is the primary test field in IOT development. 
 Pallet and container logistics industry may be the first application area of IOT and is 

the most widely and best effective field.  
 The IOT brings “adapting” change for Manufacturers’ business development. This 

industry remains in a passive position.  
 Privacy and security of IOT are significant aspect in logistics area, but 

manufacturers did not recognize that.  
 At the beginning of internet of things, the large beneficiary is RFID manufactures 

because of the application of RFID technology.  
 In future, IOT will bring radical changes for manufacturers, which are the biggest 

area with application of IOT technology. Nevertheless, the logistics industry may 
itself go out of fashion. In other words, logistics industry may die out or turn into 
the other industry, which own different function. 
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 Differences exist of marketing strategies between logistics SMEs and manufacturing 
SMEs because their target customer groups are different.  

 The manufacturing SMEs seldom adopt IT technologies for their selling channel 
because they are lacking of resources and knowledge for the new technologies. 
They hesitate to invest into it.  

 

Strategies:  
 With regard to change of SMEs, regardless in logistics area or manufacturing 

organization, all of the managers within the organization should have leadership 
training courses about change management knowledge and establish benefit system 
among organization to encourage them to recognize technologies of IOT in depth.  
 

 Due to Chinese manufacturing companies still in “Adapting” state, which seldom 
attach importance to privacy and security, we propose that Manufacturers pay more 
attention to people to achieve information security in organizational change.  

 
 Such as increasing the awareness of potential information security among senior 

management and appoint information security officers or ask the current employees 
to assume responsibility for information security. 

 
 Facing the changing environment in IOT era, manufacturing SMEs should apply 

knowledge management and change the companies into learning organizations. 
 

 Chinese logistic SMEs place in “revolution” step. We suggest they should make full 
use of IOT technologies and increase their informatization level. Moreover, it is also 
important to establish logistic network between the logistic companies to enhance 
information and resource integration. 

 
 IOT brings “revolution” change development for the logistics industry, reducing 

cost and enhancing logistics efficiency are the two biggest effects from IOT 
development. Moreover, Warehousing and transportation are two key areas in 
Chinese logistics industry. With full application of RFID technology, the industry 
should try to achieve optimum use of storage space in warehousing aspect and 
implement visualization in transportation management in order to increase logistics 
efficiency. 
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 Appendix   

Appendix A  

  
Survey Guideline: 
“Internet of things” has become the key theme of the world since 2009. “Internet of things” The 
internet of things is a global network infrastructure, linking physical and virtual objects through the 
exploitation of data capture and communication capabilities. This survey is designed to investigate the 
Small and Medium Companies（SMEs）in China, The purpose of this survey is to exanimate the 
distance of SMEs to internet of things. Afterwards, the suggestions would be purposed on the company 
reposition and business model change aspects in order to help the SMEs execute the successful changes 
in the internet of things era. The change model for SMEs can be seen below (Figure1): 
 
                       Diagnose SMEs resources         
                              (1a) 

           (1a) 
                     
                                     
                 
 
 
 
 
                                                                
 
 
                             
 
 
 
                              
                     
 
                        
 
 
 
Figure1.SMEs change model 
In order to purpose the change strategies and model for the SMEs, we conduct this interview. It 
mainly concerns external resources and internal resources for the company. External resources 
include economic, technology, social and politics. While internal resources contain company 

External resource 
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Social, Politics) 
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Develop a vision 
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plan 
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Assess and reinforce 
the change 

Company value 
increasing 
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positioning and business model. After the data collection and analyze, the change of business model 
and company position would be purpose so as to help the SMEs win in the internet of tings era.   
 

The survey will take approximately 20 minutes and is divided in the following sections: 
  A. Firm descriptive 
  B. External resources of the company 
  C. Internal resources of the company   
 
Questions should be answered by the Chief Officer of the company or a Director or equivalent. 
 
 Note: 
  Please focus on the main business on your company. 
  Please base your answers on the information from the last balance sheet rather than forecast. 

       From Question 1 to Question 7 are single item questions, the rest of the questions are multiple choice questions. 

And the last question is open question.   
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1. A1. Which of the following most closely describes your job title?  

A. Chief Officer, vice-president 

B. Director 

C. Manager 

D. Other  

 

  
 

2. A2. How long have you worked in your field (including your time at other companies)?  

 

   

  
 

3. A3.Which of the following best describes your company operates in?   

A. Agriculture, forestry, animal husbandry and fishing 

B. Manufacturing 

C. Building Industry 

D. Transportation 

E. Information Transfer, Computer Services and Software 

F. Wholesale and Retail Trade 

G. Accommodation and Catering Services 

H. Real Estate 

I Lease and Business Affairs Services 

J. Culture, Sports and Entertainment 

K. Other 

 

  4. A4. Approximately how many employees (full time equivalents) are in your company/ business unit?  

A. >=2000 

B.300-2000 
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C. <=300 

 

  
 

5. A5. For your company/ business unit, what were the approximate annual sales in the last fiscal year?  

A. >=300000000CNY 

B. 30000000-300000000CNY 

C. <=30000000CNY 

 

  
 

6. B1. What kind of Change does internet of thing brings to the SMEs?  

A. Evolution 

B. Adaption 

C. Revolution 

D. Reconstruction 

E. Other  

 

  
 

7. B2. Which external factors are the main reasons for the organization change? 

A The impact of financial crisis 

B  The price of raw material is increasing 

C  The heavier responsibilities of Environment 

D Lacking of resource 

E Highly competitive marketplace 

F Pressures of regular rules 

G Other 

   

  8. B3. What aspects should be considered during executing the organization change? 

A. Financial aspect 
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B. The trend of your industry 

C. The organization position in the industry 

D. The company products and the technology advantages 

E. The marketing and service ability 

F. Other 

   

  
 

9. B4. What aspects does technology of internet of things contribute to the organization change?  

A. Supporting the companies fulfills their mission 

B. Fulfill the changing of customer needs 

C. Supporting the product innovation 

D. Realize internal information sharing 

E. Work flow visualization and perfection 

F. Supply chain management innovation 

G. Logistics distribution innovation 

H. Customer information management 

I. Business performance management 

J. Other 

   

  10. B5. What kind of internet of things technology should be used in the organization change? 

A. Bar-code and RFID technology 

B. GPRS 

C. ERP 

D. SCM 
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E. E-business 

F. Cloud computing 

G. Virtualization 

H. C-OA 

I. Other 

   

  
 

11. B6. What are the benefits do RFID brings to the company? 

A. Operation Efficiency 

B. Manufacturing Efficiency 

C. Supply Chain Efficiency 

D. market advantage 

E. Technology advantages 

F. Other 

   

  
 

12. B7. To realize the organization change, what are the requirements for internet of things technologies?  

A. To ensure the information safety 

B. Informatization should become popular in the society 

C. The main information should be integrated 

D. Are able to support the decision making 

E. Can be controlled by the whole company groups 

F. Set up a data centre 

G. Advanced IT structure and can be configurable 

H. other 
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13. B8. What kind of economic factors do you think will affect to the development of internet of things?  

A. Employment rate 

B. Salary rate 

C. Supplier 

D. Competitor 

E. Chinese Government economic policy 

F. The economic policy in other countries 

G. Other 

   

  
 

14. B9. What kind of social factors do you think will affect to internet of things? 

A. Change of life style 

B. Change of working attitude 

C. Gender problem 

D. The concern to environment 

E. Business moral 

F. Other 

   

  
 

15. C1. What kind of business models your company using?  

A. Electronic commerce 

B. lower the administrate cost by using the information technology 

C. Acquire more customer information by using IT 

D. Develop partnership 

E. Other 

   

  16. C2. How does your company sell your products?  
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A. To sell the single product 

B. Provide the whole set of problem solution service 

C. Sell products and information together 

D. Sell products and service together 

E. Try to add more value on the product 

F. Rent the products 

G. To build the product trading centre 

H. Sell the products of different industries 

J. Only sell the related products 

K. Other 

 

  
 

17. C3. What is the channel of your company?  

A. Direct sell 

B. One intermediate 

C. Two intermediates 

D. Three intermediates 

E. Other  

 

  

 

18. C4 How does your company define the customer value?  

A. customer is money 

B. Customer is the core competence of our company 

C. The company aims to become the century-old shop. Customers are the foundation, thus the short term value is 

not important 

D. Other  



 
 

55 
 

 

  

 

19. C5. How does your company create more customer value? 

A. Enhancing the product function, characteristic, technology value and quality. 

B. Market segment, differentiate products for different customers 

C. Promote the brand, enhancing the brand value and thus enhancing the product value 

D. Enhance the service value, provide more added service to the customers 

E. By using internet, customers can find out the product information on internet 

F. E-business, customer can make order over internet, and there are some special internet workers to solve the 

product problems 

G. Provide employees more training 

H. Enhance the public image of the company, invest in utility and become a environmental friendly company 

I. Other 

   

  
 

20. C6. How does your company maintain the customer relationship?  

A. E-business, sell products via internet 

B. By using IT, to track the sale order, customer management, order input and support 

C. Establish service platform or provide field service 

D. To get the customer information and estimate the market trend 

E. Supplier management, enhance the supplier product quality 

F. Performance analyze, marketing analyze, sale predict 

G. Require more talented people according to the customer needs 

H. Other 

   

  21. C7. How is your business relationship with other companies?  

A. Independent development 
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B. Ground construction 

C. Form partnership with the companies in the upstream or downstream of the supply chain. 

D. Mergers and Acquisitions 

E. To sell the products by cooperating other companies 

F. Conduct R&D with other companies 

G. Other  

 

  
 

22. C8.How your company uses limited resource to create more company value 

A. Lower the cost by using E- business 

B. By using ERP to manage the company resource 

C. By using RFID to Lower the logistic cost 

D. By using SCM software to lower the supply chain cost 

E. Work flow visualization and perfection 

F. C-OA 

G. Customer information management 

H. Business performance management 

I. Close loop management 

J. Other 

   

  23. C9. What kind of benefits do you think the E-business could bring to the SMEs?  

A. Convenience for the customers to make orders, and know the information about the company 

B. Acquire more customers and let them find us more easily 

C. Provide the product information and customer support via internet. 
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D. Management the customer information, maintain long term customer relationship 

E. Lower the enterprise cost through the E-business 

F. Other 

   

  
 

24. C10.Do you think what is the strength of your company financial ability?  

A. Profit ability 

B. Solvency ability 

C. Operating capacity 

D. Growth capability 

E. Other  

 

  
 

25. C11. What kind of cost should be lower in your company?  

A. Production cost 

B. Marketing cost 

C. Human resource cost 

D. Purchasing cost 

E. Management cost 

F. Product R&D cost 

G. Other 

   

  26. C12.Which aspects would probably become the company change hindrance?  

A. Lacking of a clear future view 

B. Lacking of company core competence 

C. Lacking of a strong push for change 
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D. Lacking of resource 

E. Lacking of a clear and detailed plan, and the liability scheme 

F. Other 

   

  
 

27. C13. What are the strength, weakness, opportunities and threats of your company? Can you explain?  
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Appendix B 

Logistics group’s data  
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Manufacturing group’s data  
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