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Abstract.  

 

 

Knowledge management environments are being developed for product develop-

ment activities to help companies reuse their knowledge. This trend has been 

identified in manufacturing companies, which operate product design depart-

ments at various locations. Investigating how these companies can configure their 

knowledge management environments to fulfil engineers’ knowledge needs in 

design activities opens up a research topic for us. A well configured knowledge 

management environment (KME) will require a clear understanding of what key 

features the KME shall have. The research focuses on the structures and opera-

tions of knowledge sharing for product development. A case study of four man-

ufacturing companies was conducted to understand their KMEs. 

The study contributes to theory by providing an understanding of the structure 

of KMEs in companies. Researchers in the domain of knowledge management 

can develop a good understanding of how engineers interact with KMEs so that 

researchers can propose knowledge management systems or methods that make 

tangible improvements. Chief engineers or managers in companies who are in 

charge of knowledge management can benefit from the understanding of their 

own KMEs.  

Keywords: Knowledge Management, Interorganisational System, Collabora-

tive Design. 

1 Introduction 

Knowledge management can help companies reuse the knowledge generated from the 

design of previous products. Researchers in this domain have proposed and investigated 

knowledge systems for the capture, storage and retrieval of knowledge [1, 2, 3]. Studies 

also addressed some of the knowledge queries that engineers make in design and how 

they interact with specific knowledge management systems [4, 5]. Although some stud-

ies have attempted to investigate information needs, knowledge sources and interor-

ganisational systems for engineering design [6, 7], there is a lack of systematic 

knowledge for understanding the KMEs that companies provide for engineers. Thus, 
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the proposed research question for this report is ‘What are the structures and configu-

rations of KMEs to support engineers in collaborative design?’ By answering this ques-

tion, the research will build up new knowledge about knowledge management for en-

gineering design, which can help companies manage their knowledge reuse. 

The report presents case studies of KMEs for four manufacturing companies. It starts 

with discussing the three terms of data, information and knowledge, followed by re-

viewed literature on knowledge management in engineering design. Section 3 explains 

how the research is designed and how data is collected and analysed. Section 4 and 5 

presents the findings of case study and discussion, including the features of KMEs.   

2 Literature Review 

Literature in knowledge management usually distinguishes between data, information 

and knowledge, or at least defines the term ‘knowledge’ explicitly. There is a consensus 

among many researchers on the relationship between data, information and knowledge. 

The general view is that a large amount of data is refined and combined into meaningful 

structures to create smaller amounts of information, followed by further distillation 

when meaningful information is put into context to create knowledge. Ackoff [8] be-

lieves that data are symbols representing the properties of objects and events, while 

information is useful processed data. Information is contained in descriptions and pro-

vides answers to the questions of who, what, when, where, and how many. Knowledge 

is conveyed by instructions and provides the answers to ‘how-to’ questions. This report 

focuses on data, information and knowledge as the three terms which cover all entities 

involved in knowledge management in current engineering design context.  

The general view that knowledge is something more than information has resulted 

in distinctions being drawn by many authors. Spek and Spijkervet [9] believe that data 

are understood as uninterpreted symbols, information is data endowed with meanings, 

and knowledge is understanding that is used to assign meanings to information. Dav-

enport [10] says that data are segmented observations, information is data processed 

with relevance and purpose, and knowledge is information with value. Sveiby [11] 

holds the view that information is meaningless, and knowledge is interpreted infor-

mation. Wiig [12] regards information as a combination of facts and data organised to 

describe situations, while knowledge consists of ‘truths and beliefs, perspectives and 

concepts, judgement and expectations, methodologies and know-how’. The common 

idea is that data is something less than information, and information is something less 

than knowledge [13]. However, this does not always imply that data is the prerequisite 

of information, and that information is the prerequisite of knowledge. Tuomi [13] pre-

sents a reversed hierarchy of data, information and knowledge, in which data emerges 

only after information and knowledge are available. 
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3 Research Design 

3.1 Sampling 

The theoretical sampling method suggests that suitable case companies will help de-

velop reliable theories [14, 15], which requires the researcher to select cases based on 

the theoretical categories of interest in the study. 

By considering the aims and focuses of our study, the potential cases should include 

multi-location companies from one country. The case companies should also have es-

tablished knowledge management systems. The following criteria are proposed and 

used to select case companies.  

Criterion 1: Case companies need to be multi-location companies that conduct en-

gineering design.  

Criterion 2: Case companies need to be companies from the same developing coun-

try. 

Criterion 3: Case companies need to have established information management fa-

cilities and systems. 

Meanwhile, the cases should be selected from companies in the same industry. For 

the purpose of comparison, it is more favourable to have paired cases. This leads to: 

Criterion 4: Case companies need to be companies from the same industries, and if 

possible, cases in the same industry should be paired.  

Furthermore, since the researcher’s background is in mechanical engineering, cases 

are selected from companies who design mechanical products so that the researcher can 

better understand the design activities in these companies. It is also helpful to focus on 

a specific type of product to cross-compare cases. Therefore, we also specify: 

Criterion 5: Case companies need to design mechanical products that the researcher 

has knowledge of. 

Finally, it is important to have easy access to study case companies. The researcher 

approached companies in the following ways: 1) persuading companies to participate 

in the study to help understand their information management; and 2) using personal 

contacts and social network sites such as LinkedIn. Four companies fulfilling the above 

selection criteria were recruited. The four companies can be regarded as two pairs of 

cases in two industries in China: machine tools (Company A and Company B) and oil 

equipment (Company C and Company D). 

 

3.2 Data Collection 

Data was collected in 2018, with two visits to each case company. Semi-structured in-

terviews and observations of engineers at work were conducted. The interview process 

was planned according to Miles and Huberman [16] and Yin [17]. Each participant was 

interviewed individually on-site. The interviews were recorded with audio devices. 

Each interview lasted for about one hour. Taped interviews were transcribed immedi-

ately after the interview, with notes taken by the researcher. Interviews were followed 

by observations of engineers at work. Each participant was observed for 32 hours (4 

working days). Four participants were observed in each case company. During the ob-

servations, information sheets were used to record participants’ information queries and 
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the information sources addressed. By the end of the observation study, 512 hours of 

participants’ work were observed and 685 information sheets were filled. A second 

round of interviews was conducted after the observation study for discussion and feed-

back to explore further and ensure the accuracy of understanding in the first-round in-

terview.    

 

3.3 Data Analysis 

Analysis of qualitative data is usually an iterative process to allow intensive interaction 

between the data and the developing theory [18]. Considering the exploratory nature of 

this study, the inductive approach was deemed to be the most suitable data analysis 

approach.  

An inductive grounded approach [16, 19, 20] was adopted for the analysis of the data 

collected, including transcriptions, fieldwork notes and information sheets. 

The coding process resulted in the emergence of four theoretical codes, which were 

integrated to develop a typology of KMEs for understanding information management 

in the case companies’ engineering design activities. The four theoretical codes include 

(1) strategic orientations, (2) KME structures, (3) organizational enablers, and (4) indi-

vidual’s capabilities. The focus of the integration is identify the common features in 

KMEs and the typical knowledge sharing and searching activities in these KMEs. Fol-

lowing configuration theory [21] and organisation theory [22, 23], the typology is de-

veloped based on the theoretical codes identified rather than classification of the case 

companies. 

4 A Typology of KMEs 

Cross-case analysis reveals different strategic orientations of KME. Three types of 

orientation are identified in the cases, namely project based, document-possessor based 

and integration orientation. These are a set of ideal types that are developed 

conceptually. Being ideal types, a real firm can get close to several types rather than 

realising one single type. 

4.1 Project Based KMEs 

Typical cases with project-oriented KME include Company A and Company D. In pro-

ject based KMEs, knowledge is stored based on which project it belongs to. The ad-

vantage of this approach is that project files can be easily found in the database when a 

user knows which project the knowlegde belongs to. In Company A’s database, partic-

ipants search through documents directly within a tree-shaped hierarchy that allows 

users to navigate the content directly [24]. From a strategic perspective, a project based 

KME is straightforward and easy to manage. With unrestricted access to sufficient in-

formation sources, engineers can explore with the help of retrieval systems. However, 

engineers may get lost easily, if retrievals systems cannot get required knowledge for 

engineers. 
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4.2 Document-Possessor Based KMEs 

Company B is a typical case with document-possessor oriented KME. In document-

possessor oriented KMEs, information is stored based on the author or the owner of the 

documents. Knowledge is accessible for participants when they know who filed it. The 

advantage of this KME is that the company has control of potential confidentiality is-

sues. From a strategic perspective, an engineer who is familiar with the company’s or-

ganization and database is able to identify the required knowledge. Companies have 

good control of information security, while engineers have a direct access to 

knowledge. 

 

4.3 Integration in Workflow 

Company C is a typical example of a company with integration-oriented KME, which 

is more complicated than the two orientations above. Integration-oriented KME focuses 

on capturing, storing and reusing design-relevant solutions [25, 26, 27], with internal 

integrated procedures to collaboratively assist knowledge management. Such integra-

tive collaboration operates a series of activities to collect, document and share 

knowledge for design or product development, distributing the product performance 

and service records to engineers in different departments. The integrationorientated na-

ture of KME combines the use of human resources and knowledge management sys-

tems, which supports the engineers in their design work.  

5 Conclusion 

The study focused on the KME of multi-location companies. It has been shown that 

there is an increasing tendency for design in product development to be conducted col-

laboratively in distributed organization or in company networks. The typology of 

KMEs enables companies understand their knowledge management for design activi-

ties. By providing reliable and usable support for engineers, companies can improve 

their product design. This results in good quality products delivered on time at low cost, 

which increases the glabal competitiveness of the companies. 
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