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Abstract Recently, the evaluation of knowledge man-

agement has become increasingly significant. Nevertheless,

few relevant studies explicitly distinguished knowledge

management performance from knowledge management

effectiveness. This paper covers both sides and introduces a

new knowledge management measurement index. It

establishes a comprehensive evaluation model by measur-

ing three stages of knowledge management behavior:

environmental analysis, knowledge management activity

planning, and knowledge management implementation

decision making. Data were collected through question-

naires from 100 small and medium sized enterprises in

China. The statistical results show that the three stages

positively and significantly contribute to the index. The

environmental analysis influences most, with the knowl-

edge management activity planning less and the knowledge

management implementation decision making least.

Finally, it proposes some useful suggestions for enterprises

to assess, to predict and to guide their knowledge man-

agement practice.

Keywords Knowledge management � Performance �
Effectiveness � Sense-making � Evaluation

1 Introduction

For more than two decades, knowledge management (KM)

has received attention as a crucial factor for enterprises in

gaining and maintaining a competitive advantage [1, 2, 28,

31, 32, 39] to survive in an increasingly turbulent business

environment. Thus, to assess KM activities becomes an

important issue with various measures proposed in a

growing body of research on such topic [10, 37, 40].

However, there occurs unconscious confusion between

KM performance and KM effectiveness [9, 37]. Sproles [33]

had distinguished the Measures of Performance (MoP) from

the Measures of Effectiveness (MoE). According to him, MoP

measures the internal characteristics of a solution; MoE

measures external parameters that are independent of the

solution, i.e. a measurement of how well the problem has been

solved. Thus, to evaluate knowledge management perfor-

mance (KMP) is to assess how KM works in itself and to

evaluate knowledge management effectiveness (KME) is to

assess how KM contributes to the organization. And this paper

attempts to assess both KMP and KME, here named as the KM

implementation (KMI) by establishing an evaluation model.

The steps of developing the model include: (1) review

related literature to establish a conceptual framework; (2)

design a pilot questionnaire to filter out proper samples; (3)

survey the selected samples by a more advanced questionnaire

developed according to the framework to collect objective

data; (4) examine the validity and reliability of data through

various statistic tests; (5) finalize the comprehensive KMI

assessment model by testing through regressions.

Briefly, Sect. 2 presents the theoretical background.

Section 3 formulates research hypothesis. The measure-

ment matrix is constructed in Sect. 4. Section 5 derives and

verifies the evaluation model with some conclusions drawn

in Sect. 6.
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2 Theoretical background

To evaluate the performance of KM, the American Produc-

tivity and Quality Center [4] and Arthur Andersen Business

Consulting [5] developed a knowledge management

assessment tool (KMAT) in 1995 to assist enterprises to

select the appropriate type of KM. KMAT is composed of 5

elements: strategy and leadership, culture, technology,

measurement and knowledge management process. Four key

success factors were proposed: procedures of KM adopted,

persons involved in KM, supporting organizational structure

for KM and information technology utilized in KM.

Allee [3] partitioned organizational KM activities into four

categories which can be further extended into organizational

KM activity measures. Those categories are knowledge cre-

ation, knowledge retention, knowledge sharing and knowl-

edge innovation. Similarly, Teece [35] stated that superior

performance depends upon the ability of firms to innovate, to

protect knowledge assets and to use these knowledge assets.

But Kalling [18] argued that knowledge is not always

utilized and that utilized knowledge does not always result in

improved performance. Thus, he suggested dividing the

concept of KM into three instances: development, utilization

and capitalization. Lee et al. [20] defined five components

(i.e. knowledge creation, knowledge accumulation, knowl-

edge sharing, knowledge utilization, and knowledge inter-

nalization) to use in determining the knowledge circulation

process (KCP) and introduced a new metric of knowledge

management performance index (KMPI) for assessing the

KM performance of an enterprise. And they found that KMPI

increases when KCP efficiency improves.

Chen and Chen [9] summarized KM evaluation methods

used in KM performance evaluation from 1995 to 2004, into

eight categories: qualitative analysis, quantitative analysis,

financial indicator analysis, non-financial indicator analysis,

internal performance analysis, external performance analy-

sis, project-oriented analysis, and organizational-oriented

analysis, together with their measurement matrices for dif-

ferent research and problem domains. It was comprehensive

and extensive, but ignored the difference between effec-

tiveness and performance of KM.

Tseng [37] partitioned the activities of KM into three

processes- KM strategic, KM plan and KM plan imple-

mentation and explored the KM performance matrix. But

as the KM performance was measured by financial and

non-financial indexes, their study actually evaluated the

effectiveness of KM as conceptualized in this paper.

Generally, KM researches that focused on identifying,

storing and disseminating process related to knowledge in an

organized manner have rarely done empirical work [2, 41].

And those empirical researches on KM have not clearly

identified KMP and KME [9, 37]. Since there are evidence that

KM positively influences the organizational performance [8,

11, 18, 20, 22], it is valuable to investigate how managers can

initiate KM more effectively so as to transform the good

impact of KM performance onto KM effectiveness.

3 Conceptual framework and research hypothesis

Previous research [23] has revealed that SMEs’ poor KMI

results are caused by their management’s ineffective

decision making in management support, culture, technol-

ogy, infrastructure, measure, KM process control, etc.

Thus, in consideration of SMEs’ limited resources and

conditions available, making sense in decision making

appears more valuable especially under today’s increas-

ingly turbulent global environment.

This paper integrates Sense-making Methodology [13] into

knowledge management to develop a holistic framework

covering all the fundamental elements of KMI. Sense-Making

Methodology as proposed here assumes that there exist gaps

between people, things, spaces, and times and people are

making sense of their world all the time. It conceptualizes

information as ‘‘that sense created at a specific moment in

time–space by one or more humans’’. For more than 20 years,

Dervin’s [13] approach was developed focusing on better

understanding the ways people make sense out of information

under changing conditions by mandating methods of question

framing, data collection, and analysis that can be used in

conducting research. Although rooted in the communication

field, this study extends its application into KMI.

Specifically, it contains three sense-making modules of

KMI [23]. Firstly, the enterprise makes sense of what is

currently happening in their organizational environments in

order to share a meaningful interpretation that serves as a

context for organizational activities. Secondly, the enterprise

makes sense in the process of managing knowledge through

the four sense-making modes of intra-subjective, extra-

subjective, inter-subjective and generic-subjective [12].

Thirdly, the enterprise makes sense in KMI decision making

by aligning KM strategy closely to the overall business

strategy and applying KM systems as project management.

Following this logic, the paper partitions KMI into three

stages: environment analysis (EA), KM activity planning

(KMAP) and KMI decision making (KMIDM). And the

initial conceptual framework is depicted as in Fig. 1. The

outcome is the KM Measurement Index (KMMI), and the

Fig. 1 Initial conceptual model
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assumed causal factors are EA, KMAP and KMIDM. The

constructs that are employed to quantify the four variables

are explained in the next section.

Since there are researches that revealed KM outcome is

significantly influenced by KM activities [20, 27, 29], it is

reasonable to assume firms with good environmental

analysis, implementation planning and implementation

decision making would achieve good KMI. Thus, the

specific research hypotheses are formulated as follows:

RH1: If the EA is good, the KMP, KME and KMMI are

positively influenced.

RH2: If the KMAP is good, the KMP, KME and KMMI

are positively influenced.

RH3: If the KMIDM is good, the KMP, KME and

KMMI are positively influenced.

4 Measurement and modeling

Since there is no statistical index can be used directly to

measure all the variables above, a detailed description of

all the adopted measurements is provided below.

Firstly, if KM is to be successfully implemented, the

knowledge of the external environment that the enterprise

confronts and the comprehension of the internal process it

undertakes are required [36] in order to reach a common

understanding of its strength, weakness, opportunities, and

threats in conducting KM activities [25, 38] and to achieve

a sustainable competitive advantage [19, 24]. Thus, EA is

investigated from both external and internal aspects. For

external analysis, three constructs including globalization,

competitor and cooperator are measured, while for internal

analysis, three constructs such as culture, technology and

infrastructure are assessed. The specific items adopted in

both analyses are selectively presented in Table 1.

Secondly, a good understanding of various KM activities

allows and guarantees a systematic and comprehensive

planning [15]. So far, several researchers have proposed dif-

ferent frameworks of KM cycle. Ruggles [30] summarized

eight main activities of KM cycle: generating, accessing,

using, embedding, representing, facilitating, transferring and

measuring. Newman and Conrad [26] organized the process

into four activities: knowledge creation, retention, transfer and

utilization, through which data, information, knowledge and

meta-knowledge are transformed from one state to another.

Beckett and Murray [6] introduced the top-level conceptual

framework with five types of activities as knowledge utiliza-

tion, transfer, transformation, representation and assurance.

Based on those researches, the study measures the most

essential items for KMAP as depicted in Table 2.

Thirdly, Fliaster [14] proved that the top management

support and senior levels commitment are crucial to a

successful KMI. The core KM task of management is to define

the ultimate goal of KM to create value closely aligned to the

overall business strategy [7]. The top manager’s KM vision

and resolution should be well distributed to the employees to

gain their supportive acceptance for change and effective

commitment for implementation [21, 29]. Sense-making [13]

would suggest the inclusion of a KM project management

related construct which we call KMIDM as shown below.

Because of its mature discipline KMI could be controlled

more systematically and completely, from the front-end

planning, startup and operation, to project control as well as

project performance measures. The adopted constructs and

items are selectively provided in Table 3.

Fourth, the KMP is evaluated from the movement of

knowledge flows in terms of knowledge communication,

application and learning; while KME is investigated from the

Table 1 The selected constructs of EA

Category Measures Items

External

analysis

Globalization Implementation of international standards

to improve competitive advantage

Competitor Implementation of sensitization

mechanism about the changes in

competitive environment (i.e. market

share, product competition, etc.)

Cooperator Sharing and transferring knowledge

among partners and cooperators

Internal

analysis

Culture Encouragement of communication and

sharing of knowledge

Process Automatic identification of barriers for

project processes using information

technology

Infrastructure Manages communication network

service, business applications, intranet

capability, database management

system, etc

Table 2 The selected constructs of KMAP

Measures Items

Generating

process

Capability of acquisition (create, use, buy or rent)

Capability of dedicating resources (establish dedicated

groups)

Capability of fusion (gather people with different views)

Capability of adaptation (be open to change)

Capability of networks (gather people with common

interest)

Organizing

process

Capability of information organization (to organize

systematically and electronically)

Developing

process

Capability of information development (expert view,

selected, packaged and importance identified)

Distributing

process

Capability of information distribution (to present, to

encourage, to update)
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effects of knowledge flows such as financial benefits, inno-

vation, decision making and competitive advantage, etc. All

the items involved to measure KMMI are shown in Table 4.

Finally, the initial conceptual model is transformed as

shown in Fig. 2.

5 Data analysis and regression results

The population of this paper is targeted at SMEs with

employment between 50 and 250, following EU standards.

The specific targets are senior managers or the directors of

KM department of these enterprises due to their key roles in

organizational activities [34]. The questionnaire was sent

initially through e-mail and followed up by telephone call to

improve the response rate. Personal face to face method and

spot observation are selectively used for the accuracy of the

responses. All participation in the study is voluntary. The

subjects are free to withdraw at anytime without obligation

and free to decline to answer any questions they do not wish

to answer.

After the pilot survey, a total of 100 SMEs from China

were selected for further research. And finally, 65 feed-

backs were suitable for analysis, yielding an ineffective

response (including non-response) rate up to 35 %. To

ensure no possible bias, a telephone survey for non-

respondents was conducted to find out their reasons for not

responding. The results show that 33.1 % of them do not

understand the topic of KM and 26.4 % have not experi-

enced any KM activities yet, so they are unable to answer

the questionnaire [22]; 40.5 % do not have time to fill it, or

lost the questionnaire, etc. Thus, it implies that the 65

respondents seem to be reasonable for the study.

For those collected data, the derived high value of 0.908

for the Kaiser–Meyer–Olkin Measure of Sampling Ade-

quacy indicates that it is superb [17] to allow for the

application of factor analysis.

Factor analysis was used to test the validity of constructs

by combining redundant items and deleting inappropriate

Table 3 The selected constructs of KMIDM

Measures Items

Front-end

planning

Implementation of pre-project planning

Clear indication of the responsible person

Startup and

operation

Availability of design for maintainability to measure

project performance

Management of planning for startup to ease

collaboration work

Project control Implementation of systems for change management

Implementation of quality management in project

management

Project

performance

The project has clear and exact goals

Project activities are executed in accordance to the

time schedule

Table 4 The measurement of KMMI

Items for KMP

I1. Reduced need for expensive face to face meetings

I2. Reduced need of distributing and storing paper-based records

I3. Reduced use of out-of-date information

I4. Reduced time consumption of HRM through intranets or E-HR

I5. Reduced frequency of corporate events through online

communications

I6. Increased value from education budget through e-learning

I7. Increased use of existing knowledge through directories of expertise

I8. Increased bid win rate through repository of previous bids/tenders

I9. Increased operation of projects through comparative records

Items for KME

I10. Cost reduction or savings

I11. Revenue growth

I12. Inventory reduction

I13. Better time to market

I14. Increased innovations

I15. Faster response to key business issues

I16. Better employee attitude/morale/involvement

I17. Reduced employee turnover

I18. Increased customer satisfaction or value

I19. Better decision making

I20. Improving competitive advantage

Fig. 2 The integrated

conceptual model
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ones [16]. The Varimax with Kaiser Normalization Rota-

tion method was used here to explain the items’ variance.

Items with extraction value through Varimax less than 0.4

will be removed [16].

Cronbach’s a (alpha) was used to test the internal con-

sistency or reliability of the constructs. Factors with

Cronbach’s a value greater than 0.7, indicate that internal

consistency is guaranteed for the measurement constructs.

The test results show that the reliability of the constructs

was significant as Cronbach’s alpha was greater than or

equal to 0.70, and all the derived Varimax values of the

surveyed items were greater than 0.4. Only I8 ‘‘Increased

bid win rate through repository of previous bids/tenders’’

and I12 ‘‘Inventory reduction’’ are removed since most of

the answers of these two items are left empty which may be

due to their inapplicability in the surveyed SMEs.

The judgment scores for the importance/preference of

criteria are based on Likert scale, with the rating from 1–5.

The weighted factor values for each sample company are

provided in Table 5.

The regression results are obtained by running Eviews

6.0. Thus, the above mentioned integrated conceptual model

is transformed into Eq. (1) with OLS estimation results

shown in Table 6.

KMMI ¼ 0:637467þ 0:282060 � EA þ 0:249439

� KMAP þ 0:234337 � KMIDM ð1Þ

According to the results, R-squared is 0.79 (near to 1.0),

which means nearly 79 % of the variance of the KMMI is

explained by the involved independent variables, in other

words, the derived regression model is efficient. Also

F-statistic equals to 74.995 [[F0.05 (3, 61)], which means

under the significant level of 0.05, the model is robust.

Table 5 Weighted factor value for each sample company

No. EA KMAP KMIDM No. EA KMAP KMIDM No. EA KMAP KMIDM

1 3.352 2.643 2.175 23 2.363 1.634 2.640 45 2.267 2.268 2.948

2 3.394 2.584 2.435 24 3.441 3.277 3.092 46 3.004 3.246 2.816

3 3.499 3.186 4.274 25 3.218 2.759 3.111 47 4.019 3.587 3.509

4 3.210 2.558 2.358 26 2.407 2.296 2.853 48 4.298 3.834 4.086

5 3.132 2.459 3.547 27 3.365 2.849 3.261 49 3.499 3.036 3.395

6 2.797 2.694 3.289 28 2.643 2.254 2.439 50 3.499 2.972 2.724

7 3.708 4.012 3.763 29 3.922 3.676 3.465 51 3.915 3.383 3.490

8 2.461 1.527 2.917 30 3.222 1.706 2.775 52 2.491 1.892 2.432

9 3.293 2.646 3.474 31 4.321 3.747 2.769 53 3.978 3.687 3.871

10 2.740 2.119 2.511 32 4.016 3.875 3.507 54 2.807 2.638 2.914

11 3.044 3.039 3.008 33 3.272 2.525 3.189 55 2.695 2.079 3.129

12 3.683 2.815 3.034 34 2.540 1.760 2.079 56 3.092 2.659 2.978

13 2.911 2.119 2.572 35 3.015 2.195 2.700 57 3.175 2.428 2.104

14 3.939 2.642 3.392 36 2.844 1.969 3.009 58 2.959 2.570 2.624

15 3.528 2.597 3.037 37 2.888 2.384 2.284 59 3.481 3.163 2.319

16 2.899 2.781 3.151 38 3.565 2.941 2.763 60 2.896 2.559 3.450

17 3.441 2.323 2.981 39 2.830 1.609 2.181 61 3.509 2.878 3.319

18 2.602 2.229 2.355 40 4.030 3.086 3.412 62 2.768 2.401 2.969

19 2.978 3.230 2.445 41 2.648 2.382 2.622 63 3.154 3.459 2.639

20 2.820 2.248 3.030 42 2.406 2.374 1.910 64 3.450 3.087 3.064

21 3.164 2.540 2.100 43 3.780 3.292 3.683 65 3.291 2.956 3.391

22 2.649 2.747 2.463 44 3.964 3.674 2.316

Table 6 The OLS estimation results

Variable Coefficient SE t-statistic p

C 0.637467 0.166996 3.817258 0.0003

EA 0.282060 0.076933 3.666300 0.0005

KMAP 0.249439 0.065240 3.823440 0.0003

KMIDM 0.234337 0.054292 4.316252 0.0001

R-squared 0.786703 Mean dependent var 2.906255

Adjusted R-squared 0.776213 SD dependent var 0.401129

SE of regression 0.189759 Akaike info criterion -0.426565

Sum squared resid 2.196507 Schwarz criterion -0.292756

Log likelihood 17.86336 F-statistic 74.99539

Durbin-Watson stat 1.774824 Prob (F-statistic) 0.000000
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Thus, EA, KMAP and KMIDM could be regarded as the

Granger Causality towards KMMI. Moreover, the

Coefficients of EA, KMAP and KMIDM are all positive

with p values very close to 0, which suggests the EA,

KMAP and KMIDM positively and significantly contribute

to KMMI. Thus, the three afore-formulated research

hypotheses are verified. In other words, when the firms

carry out good environmental analysis, KM activity

planning and implementation decision making, their KMI

will be most probably good. Also as the coefficient reflects

the strength of the corresponding independent variable’s

contributions to the dependent variable, it indicates that EA

(0.28) contributes to KMMI most with KMAP (0.25) less

and KMIDM (0.23) least.

Additionally, Table 7 shows the correlation within the

KMMI dependent variables. As shown, the Pearson cor-

relation value between KMP and KME is as low as 0.29,

which indicates that both KMP and KME explained dif-

ferent aspects of KMI in SMEs and also there are some

positive associations between them. The strength between

KMP and KMMI (0.803) is equal to that between KME and

KMMI (0.803), which means both KMP and KME are

similar important in KMI.

6 Conclusion and recommendation

In this study, the established model by using empirical

approach can be used as a comprehensive matrix for

enterprises to assess or predict their KMI performance.

Then from the prediction results, the management can

properly adjust their whole strategy of KMI in terms of all

the aspects of the three critical factors. Based on the sta-

tistical evidence, the higher the efficiency of the three

factors of KM reaches, the better the performance and

effectiveness of KM can be achieved. According to the

relative value of the derived coefficients, EA contributes to

KMMI most, with KMAP less and KMIDM least. Thus,

during KMI, the enterprises should attach different weight

to different part accordingly, thus to best utilize their

limited resources. Based on the derived samples, the sig-

nificance of KMP and KME in KMMI are similar. But with

sample size enlarged in the future, the weight balance may

be changed, which needs further confirmation. Also more

detailed investigation of regressions on KMP and KME

will be in our future work.
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