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Abstract: The creation, transfer and retention of knowledge in an organization has always been the focus of
knowledge management researchers; however, one aspect of the dynamics of knowledge, i.e., forgetting, has
received comparatively limited attention. To fill this research gap, we extend the basic simulation model pro-
posed by March by incorporating forgetting and three knowledge management strategies, i.e., personalization,
codification, and mixed, to explore the impacts of different knowledge management strategies and forgetting
on the organizational knowledge level. The simulation results not only clarify the specific measures used to
manage individual forgetting in each knowledge management strategy but also identify the boundary condi-
tions under which knowledge management strategies should be adopted under different conditions.
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Introduction

Both tacit and explicit knowledge have been identified as important key resources shaping the behavior and
competitiveness of firms (Conner|1991; Easterby-Smith & Lyles|2003). Classic organization theory argues that
organizations are composed of individuals. Thus, organizations cannot learn by themselves and learn only
through their members (Cyert & March|[1963; March|1991; [Miller et al.[2006). Meanwhile, individuals adjust
their beliefs (knowledge) based on organizational knowledge (March|1991). Thus, organizational knowledge
both shapes and is shaped by individuals’ knowledge (Miller et al.2006). In general, organizations embed past
knowledge into their organizational memory, which is stored in and retrieved from the following two types
of “retention bins”: employees and documents (Walsh & Ungson|(1991). However, forgetfulness occurs when
knowledge is lost over time (Darr et al.[1995), which is typically due to employee turnover (Easterby-Smith &
Lyles 2011} |Levitt & March|1988), loss or destruction of archival records, knowledge obsolescence (Argote|2012),
and individual forgetting (Blaschke & Schoeneborn|2006). This study focuses on individual forgetting within
the setting of organizational forgetting.

Individuals who create, transfer and retain knowledge in an organization (Xu et al.[2014) are subject to forgetting
(Holan & Phillipsi2004;|Blaschke & Schoeneborn|2006; Kluge & Gronau/2018), which is caused by the actual loss
and decay of knowledge from individual memory (Jolly & Wakeland|2009). Therefore, individual knowledge
evaporates over time, and forgetting is generally regarded as an unfavorable factor in organizational knowledge
management. In particular, some scholars have noted that the nature of individual forgetting and the under-
lying processes that drive forgetting are key issues that need more attention in the continued development of
organizational knowledge management (Holan & Phillips[2004). Therefore, attempts to manage organization
knowledge must also include the management of individual forgetting.

Individual forgetting, representing the decay or depreciation of knowledge, likely diminishes organizational
effectiveness (Argote|(2012), Chapter 2). Despite the efforts exerted by many scholars studying individual for-
getting, only a few scholars in the management field have focused on the impact of forgetting on organizational
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performance. Blaschke & Schoeneborn|(2006) first extended March’s (1991) model by introducing forgetting to
explore the effects of forgetting on the organizational knowledge level. Based on March’s model extension,
Miller & Martignoni|(2016) further examined how forgetting regulates the tradeoff between exploration and ex-
ploitation in organizational learning. Although these two studies explore the mechanisms by which forgetting
affects organizational learning performance, only a part of the story of forgetting in knowledge management
has been told, and how to manage forgetting by adopting different knowledge management strategies remains
unclear. Because of this gap, this study focuses on management strategies for individual forgetting on the basis
of previous studies in an attempt to solve the following two interrelated issues: (1) What knowledge manage-
ment strategies exist and can they effectively manage individual forgetting? (2) Are there any differences in the
effects of different knowledge management strategies in managing individual forgetting? To answer these ques-
tions, consistent with Miller & Martignoni’s (2016) research, individual forgetting is considered, and classical
knowledge management strategies are introduced to construct an agent-based simulation model by extending
March’s model to investigate the joint impacts of forgetting and different knowledge management strategies on
the organizational knowledge level. A series of simulation experiments are performed, and the results provide
insight into the management of individual forgetting in theory and may help business managers design knowl-
edge management strategies in practice to achieve higher efficiency and effectiveness in managing individual
forgetting.

The remainder of the paper is organized in four parts. First, we review related work in the literature related
to forgetting and knowledge management strategies. Second, we construct an agent-based simulation model
that parameterizes several knowledge management strategies and the degree of forgetting. Third, we carry
out a series of simulation experiments and analyze the simulation results separately. Finally, we discuss our
conclusions.

Related Work

Forgetting

Since memory is the carrier of individual knowledge retention, memory has been studied by scholars for some
time, especially in connection with organizational learning and knowledge management (Levitt & March|1988).
Scholars have found that memory is a process that is largely concerned with the following two asymmetric
functions: remembering and forgetting. These two processes simultaneously create a shared version of the
past to be used in the present. However, the primary function of memory is forgetting rather than remem-
bering (Blaschke & Schoeneborn|2006) because agents free their memory capacity for new knowledge only if
they forget prior knowledge (Dittrich et al.[2002). Therefore, individual forgetting is a core issue that cannot be
ignored in knowledge management and organizational learning (Zhang & Zhou|2009).

The question of whether forgetting is due to interference or natural decay has attracted considerable attention
among early researchers. [Jenkins & Dallenbach|(1924) designed a classic experiment by comparing memory
for nonsense syllables when subjects slept through the retention interval compared to when they remained
awake, and the results showed that subjects recalled more items when they slept than when they remained
awake, supporting interference theory. Although scholars believed that the version of decay theory that at-
tributed a causal role to the passage of time is conceptually flawed, decay theory has not been abandoned.
McGeoch|(1932) proposed an obvious possibility that cannot be ruled out and formed a more reasonable de-
cay theory, which posits that forgetting is due to the deterioration of organic traces due to natural metabolic
processes. This version of decay theory was widely adopted in subsequent cognitive psychology and knowl-
edge management. Researchers in the field of cognitive psychology (Hulse et al.[1975) defined forgetting as the
following two effects: the actual loss of knowledge from individual memory and knowledge decay over time
(Jolly & Wakeland|2009). Scholars in the field of knowledge management believe that forgetting results from
the actual decay of knowledge from individual memory because individual forgetting is generally regarded as
a psychological process in which individuals’ recollection of specific knowledge embedded in their memory
deteriorates over time (Darr et al.[1995;Wixted|2004). Based on this view, |Blaschke & Schoeneborn|(2006) first
considered forgetting in organizational learning and described the process of individual forgetting in a more
specific way; these authors regarded individual forgetting as the probability of converting a belief into a nonbe-
lief under the condition that the belief of individuals does not match the organizational code norms. Inspired
by this study, Miller & Martignoni|(2016) extended beyond the precedent by defining the forgetting of individu-
als independent of the organizational code, suggesting that forgetting occurs to convert a nonzero belief to a
zero regardless of the matching relationship between anindividual’s belief and organizational code norms. Our
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study draws upon Miller & Martignoni’s (2016) definition of forgetting because forgetting is believed to be rooted
in human nature. Therefore, in our model, individuals learn and forget independent of the organizational code.

Knowledge management strategy

To better manage knowledge resources in organizations, firms adopt some knowledge management initiatives
(Davenport & Prusak(1998; |Alavi & Leidner|[2001;|Chennameni|2007). This so-called knowledge management
includes the explicit and systematic management of vital knowledge and its associated processes of creation,
organization, diffusion, use and exploitation (Skyrme|2000). Thus, knowledge management is based on build-
ing an organization’s ability to acquire, organize and diffuse knowledge throughout the organization to improve
the organization’s effectiveness, efficiency and competitiveness (Alavi & Leidner{1999).

So far, scholars have proposed different types of strategies for managing knowledge. Scholars represented by
March| (1991) believed that the core strategy of knowledge management is the maintenance of a balance be-
tween exploration and exploitation by firms. Moreover, they have proposed the following two orientations of
knowledge management: conservative and aggressive (Zack|(1999). Firms oriented toward exploiting internal
knowledge exhibit the most conservative knowledge strategy, while unbounded innovators (those who closely
integrate knowledge exploration and exploitation without regard to organizational boundaries) represent the
most aggressive strategy. However, some scholars believe that a key enabler of knowledge management is
knowledge sharing (Nonaka & Takeuchil[1995); thus, a firm must develop an effective knowledge sharing pro-
cess and encourage its employees to share knowledge (Bock & Kim|2002). |[Hansen et al.|(2000) proposed the
following two knowledge management strategies (KMSs), which are commonly used by successful organiza-
tions to share knowledge: personalization and codification. In personalization, knowledge is closely tied to
the person who developed the knowledge and is shared mainly through social networking between individu-
als (Jasimuddin & Zhang|2009), whereas in codification, knowledge is extracted from the person and stored in
organizational files, and anyone in the organization can access and use the codified knowledge without having
to contact the person who originally developed such knowledge.

This paper draws upon the KMS typology proposed by|Hansen et al. (2000) as it is well known and widely ac-
cepted in the field of knowledge management, and the concepts of personalization and codification are easily
understood by academicians and practitioners. In addition, considering that some companies still use both
codification and personalization approaches, we introduce a mixed strategy by mixing codification and per-
sonalization.

The Model

March|(1991) presented the following classic agent-based model demonstrating the reciprocal nature of learn-
ing within organizations: organizations learn from individuals, and individuals learn from organizations. This
model has received widespread attention, and many modelers have extended this model in different ways. For
example, Miller et al.[(2006) added direct interpersonal learning, allowing knowledge transfer among persons
and between person and documents to be considered in the model. |Kane & Alavi (2007) allowed agents to
learn directly from their team members or through an information system consisting of knowledge repositories
and communication technologies.|Fang et al.|(2010) examined learning among agents situated in semi-isolated
groups within an organization.

Although prior models consider learning at different speeds, such models omit other key aspects of human
memory, which is limited to current learning and has a tendency to forget the past. Therefore, some schol-
ars began to incorporate forgetting into March’s model. For example, [Blaschke & Schoeneborn| (2006) first
extended March’s (1991) model by introducing forgetting. Miller & Martignoni (2016) modeled organizational
learning based on March’s model with forgetting and derived some novel implications. Wu et al.[(2019) exam-
ined the effects of BIET (entrepreneurial teams in business incubators) learning, forgetting and exit and entry
on the knowledge level. These studies provide a theoretical basis for this study. To retain the major features
of these studies, the model with forgetting based on March’s model was further expanded by introducing three
KMSs.

Specification

Following March’s (1991) work on organizational learning, our model is as follows.
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Environment. In our model, an external reality independent of the organization members’ beliefs exists and
is modeled as an m-dimensional vector. Each dimension is randomly assigned a value of 1 or -1 with equal
probability.

Organization member. The modeled organization consists of n individuals, each of whom holds beliefs about
each of the m dimensions of the environment. Individuals’ beliefs are represented by values of 1, 0, or -1. Avalue
of 1 or -1 indicates commitments to particular beliefs about reality, whereas 0 reflects the absence of a belief
about a particular dimension of the environment.

Similar to Miller & Martignoni’s (2016) study, the y dimensions randomly selected for each individual are initially
assigned nonzero beliefs with equal probability, and the remaining m — y dimensions are assigned zero beliefs.
The default value of y is set to m /2.

Forgetting. Followed Miller & Martignoni’s (2016) study, forgetting is modeled as a nonzero belief of an individ-
ual and replaced by a value of 0 at each dimension with probability f.

Knowledge management strategy (KMS). Our model considers the following three types of KMSs: person-
alization strategy at the horizontal level, codification strategy at the vertical level, and a mixed strategy that
combines the codification and personalization strategies.

The codification strategy (C'S) refers to encoding and storing knowledge by using an organizational code that
represents the dominant beliefs among organization members, which is also modeled as an m-dimensional
vector. The dimensions of the organizational code are initially assigned zero beliefs, although they are mod-
ified by replacing (with probability Po) the corresponding belief of the code with the dominant belief of the
individuals who have a higher knowledge level than the organization code (Miller et al.|[2006). Meanwhile, we
define two scenarios based on whether the organizational code is provided as feedback to individuals. When
feedback regarding the organizational code is provided to individuals, each individual can learn from the di-
mensions whose value is not 0 in the organizational code by replacing each belief with a corresponding belief
of the code with probability Pp;; we set Po; = 0.5 by default and call this scenario Y F'B (Yes Feedback).
When individuals do not receive feedback regarding the organizational code, individuals do not learn from the
organizational code; we set Po; = 0 by default and call this scenario N F' B (No Feedback).

The personalization strategy (P.S) refers to developing networks among members in an organization allowing
knowledge to be transferred effectively. Similar to Lazer & Friedman’s (2007) study, the individuals are located
in arandom network with average degree equals to 4, which has the same average degree as Miller et al.’s (2006)
grid network. The generation of random networks is first to generate a ring with n nodes, each of which has links
with its 4 neighbours on either side, and then each link is reconnected to another node that is randomly picked.
Each individual in the random network searches for the linked neighbor who has higher performance than the
rest neighbors and herself, and learns form this neighbors by copy each belief of the neighbors with probability
P[[.

The mixed strategy (M S) refers to the simultaneous implementation of the PS and C'S. The M S allows agents
to learn from other individuals while establishing an organizational code for knowledge encoding that can also
be learned from by agents based on whether feedback occurs.

Outcome measures

Individuals can hold both correct and incorrect beliefs about reality (March(1991; Miller et al.|[2006). Each di-
mension of an individual’s beliefs that equals (does not equal) the corresponding dimension of reality suggests
that the dimension holds correct (incorrect) knowledge. [March| (1991) computed individuals’ knowledge as a
proportion of their correct beliefs. However, [Miller et al.| (2006) defined an individual’s knowledge level (I K'L)
as the number of correct beliefs that match reality minus the number that do not match divided by m. In our
model, we use Miller et al.’s approach because the performance of random initial beliefs is near 0 on average.

The organizational knowledge level (OK L) is typically evaluated by two criteria. One criterion is the average
knowledge level of the organization members (AK L), which is defined as the average of all individuals’ knowl-
edge. The other criterion is the knowledge level of the organizational code (C'K L), which is calculated based on
the calculation method of the individual knowledge level. In general, the larger of AK' L and C K L is generally
chosen to represent the organizational knowledge level (OK'L).
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Analysis and Results

Asseries of simulation experiments with different parameters (see Table[l) were carried out using NetLogo. Sim-
ilar to many previous studies related to March’s model, the default values were m = 100 (Miller et al.|[2006}
Miller & Lin|[2010), n = 100 (Miller & Lin|[2010;|Kane & Alavi[2007), and POI = 0.5 (Xu et al.|2014). However,
even if we change the values of m (m = 50 and m = 150), n (n = 50 and n = 150), and POI (POI = 0.4 and
POI = 0.6), the results remain consistent.

Each experiment run was 200 periods as the results showed that all experiments needed less than 200 peri-
ods to reach equilibrium. In addition, each experiment was iterated 100 times to avoid stochastic effects. The
average of the last-period data over 100 experiments was used as the basis for the analysis.

We began our analysis by separately exploring the impacts of different KMSs and forgetting on the organiza-
tional knowledge level. Then, we compare the effects of three KMSs in managing forgetting.

Parameter Values Meaning

m 100 Number of reality domains

n 100 Number of individuals

Y m/2 Initial number of nonzero beliefs

POI 0.5 Rate of learning by organization code from individuals
PIO 0,0.5 Rate of learning by individuals from organization code
PII 0,0.1,0.2,0.3,0.4,0.5,0.6,0.7,0.8,0.9,1  Rate of interpersonal learning

f 0,0.05,0.1,0.15,0.2 Rate of forgetting

KMS CS,PS,MS Knowledge management strategy

FB YFB(PIO =0.5), NFB(PIO = 0) Receiving or not receiving feedback

Table 1: Model parameters

Effects of forgetting and the personalization strategy

The PS is a decentralized knowledge management approach, and its application is adjusted by the interper-
sonal learning rate. Figure[l|illustrates the effects of the interpersonal learning rate (P;;) and forgetting (f) on
the AK L. Previous scholars have found that P; exhibits an inverted-U relationship with AK L, suggesting that
maintaining a moderate interpersonal learning rate is conducive to improvement in the organizational knowl-
edge level. This paper draws the same conclusion and further finds that forgetting adjusts the interpersonal
learning rate at the optimal AK L. When f is small, the P;; that achieves the optimal AK L is smaller. As f
increases, the Py that achieves the optimal AK L increases accordingly because when f is low, organizations
should focus on exploration rather than exploitation due to the limited negative effects of forgetting; thus, main-
taining a lower rate of interpersonal learning is beneficial for the long-term performance of organizations. When
fis high, individual knowledge is lost faster. However, appropriate improvement in the interpersonal learning
rate at this time can alleviate the loss of individual knowledge to a certain extent through interactive memory
and maintain the long-term exploration of an organization. Therefore, for the PS to be effective, it is necessary
to identify the optimal interpersonal learning rate based on the forgetting rate to maximize the organizational
knowledge level.

Figurealso shows that when Pj; is less than 0.9, greater f corresponds to lower AK L. When P is greater
than 0.9, greater f corresponds to greater AK L. This result indicates that forgetting is not always harmful and
can slow the speed of knowledge convergence by decreasing knowledge in some dimensions in organizations
in excessive exploitation resulting from a very high interpersonal learning rate, thus maintaining the diversity
of knowledge within the organization, which helps individuals extend their search for novel knowledge and
increases the possibility of finding better knowledge.
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Figure 1: Effects of f and P;; on AK L.

Effects of forgetting and the codification strategy

The C'S'is a centralized knowledge management approach, and the result of knowledge coding is represented
by an organizational code. Therefore, the question that organizations must consider in C'S is whether it is nec-
essary to feed back the organizational code to members because previous studies have shown that this affects
the balance of exploration and exploitation within organizations.

Figureillustrates the effects of forgetting ( f) and feedback (F' B) onthe AK L and C K L. Unsurprisingly, AK L
equals 0 or decreases gradually as f increases, which is consistent with the general understanding that forget-
ting makes individuals lose knowledge continuously. However, forgetting is not always negatively correlated
with CK L, which s influenced by organizational code feedback. As we can see in Figure[2] the yellow line called
CKL-Y N B shows a trend to first increase and then decrease. In other words, forgetting exhibits an inverted
U-shaped relationship with C K L when the organizational code is fed back to organization members because
a proper improvement in forgetting when f is low does not have a greater impact on individual knowledge but
can introduce more knowledge diversity to the organization, which is good for the long-term adaptability of
the organization and results in some improvement in CK L. A high f could seriously damage the knowledge
structure of individuals and directly affect the performance of the organizational code. Thus, C K L continues
to decrease as f increases.

Figureshows that C K L is always better than AK L under the same situation (with or without feedback), indi-
cating that the C'S can help organizations retain knowledge and reduce the adverse effects of forgetting to some
extent. However, C K L is not always better than AK L in different situations (comparison of with-feedback and
without-feedback conditions) depending on the forgetting level. If f is low, AK L with feedback is superior to
C K L without feedback, and the opposite result is obtained when f is high, suggesting that whether the organi-
zational code is provided as feedback does not affect the application effect of the C'S. Therefore, the boundary
condition that determines whether the organizational code is provided as feedback must be identified.

JASSS, 22(4) 2,2019 http://jasss.soc.surrey.ac.uk/22/4/2.html Doi: 10.18564/jasss.4101



4.9

0.9 A
0.8
0.7 A

|—*®— AKL - NFB
0.6 4

S 05 - AKI - YFB
04 CKL - NFB
03 - CKL - YFB

0.2 4

0.1 A

Figure 2: Effects of forgetting ( f) and organizational code feedback (£'B) on the average knowledge level (AK L)
and organizational code knowledge level (CK L).

Effects of forgetting and the mixed strategy

The effects of the M S that integrates centralized and decentralized knowledge management approaches are
explored in this section. We first examined the joint effects of the interpersonal learning rate (P, ;) and forgetting
(f) onthe CKL and AK L, and the results are shown in Figure We found that regardless of whether the
organizational code is fed back to members, P;; always exhibits an inverted-U relationship with CKL and
AK L and is not affected by the forgetting rate. However, forgetting adjusts the interpersonal learning rate at
theoptimal CK Land AK L. If fissmall, the P;; that achieves the optimal C KL and AK Lis small, although it
could increase accordingly as f increases. More importantly, comparing Figure[3p with[3p or Figure[8c with[3d,
when the forgetting rate is relatively high, the P that achieves the optimal AK L or CK L is further reduced
as feedback regarding the organizational code is provided to members because the feedback regarding the
organizational code further accelerates knowledge convergence, thus reducing knowledge diversity. Therefore,
reducing the interpersonal learning rate can slow the speed of knowledge convergence, which promotes the
maintenance of the balance of exploration and exploitation and achieves a higher AK'L and OK L in the long
term.
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Figure 3: Effects of Py and f on (a) the organizational code knowledge level (C K L) without feedback, (b) orga-
nizational code knowledge level (C K L) with feedback, (c) average knowledge level (AK L) without feedback,
and (d) average knowledge level (A K L) with feedback.
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of the interpersonal learning rate (Pr; ) and organizational code feedback (F'B) on AK L and C'K L with a dif-
ferent f. As observed in Figure[4] the C K L is always better than the AK L under the same situation. However,
similar to the C'S, the C K L is not always better than the AK L in different situations. When f is low (f = 0.05
and f = 0.1) and Py is low, the AK L with feedback is superior to the C' K L without feedback; however, when
fislow (f = 0.05and f = 0.1) and P is high, the AK L without feedback is better than the C' K L with feed-
back. In the case of high forgetting (f = 0.15 and f = 0.2), AK L with feedback is only superior to CK'L
without feedback when Py, is within a proper range; moreover, AK L without feedback is better than CK L
with feedback when P;; is high. These results indicate that when an organization applies the M S, it must fo-
cus not only on the boundary conditions of whether the organizational code is provided as feedback but also
the impact of the interpersonal learning rate and forgetting rate.

In addition, Figureshows that when Py is less than a critical value r that refers to a value of P;; correspond-
ing to the intersection of the line of CK L-Y FB (AKL-YFB) and CKL-NFB (AKL-NFB)in Figure the
CKL (AK L) with feedback is always better than the C K L. (AK L) without feedback, and when Py is greater
than critical value r, the CK L (AK L) without feedback is superior to the C KL (AK L) with feedback. Thus,
when P is low, the organizational code should not be fed back to members, but the opposite is true when
Py is high. Simultaneously, the value of r is regulated by f, and a greater f corresponds to a greater value of
r because higher forgetting introduces more knowledge diversity and, thus, directly destroys the balance the
organization has already achieved, whereas a corresponding increase in the rate of interpersonal learning ac-
celerates knowledge convergence and eventually enables the organization to achieve a new balance between
exploration and exploitation.
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Figure 4: Effects of the interpersonal learning rate (P ;) and organizational code feedback (¥ B) on the average
knowledge level (AK L) and organizational code knowledge level (C K L) at different levels of forgetting: (a)
f=0.05;(b) f =0.1;(c) f = 0.15;and (d) f = 0.2.

Comparison of the three knowledge management strategies

This section mainly discusses how to choose a suitable K M S based on forgetting. To further compare the three
KMSs, AK L is used to represent the organization knowledge level (OK L) in the P.S, and CK L is chosen to
represent the OK L in the C'S and M S because the above studies showed that C K L is always better than
AK L in the same situation.

Theanalysis shown in Figure[5laddresses the joint effects of forgetting ( f) and K M Ss on the OK L with different
prr. Notably, in the extreme case of no individual forgetting, the P.S always performs as well as the M S without
feedback, except for when Py is very high (P;; = 1). However, when individual forgetting exists, the three
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influencing patterns of forgetting (f) and KM Ss on the OK L with different P;; are shown in Figure (1)
When Pr;islow (Pr; = 0.1 and P;; = 0.3), as shown in Figure and , the M S without feedback performs
best when f is relatively low, and the M S with feedback performs best when f is relatively high. (2) When
Py is relatively high (0.5 = P;; < 0.9), as shown in Figure[5k, [5d and Bk, the M S without feedback always
performs best. (3) When Py is very high (P;; = 1), as shown in Figure, under different degrees of forgetting,
different K M Ss must be selected. If f is low, the C'S with feedback performs best; if f is moderate, the M .S
with feedback performs best; and if f is high, the M .S without feedback performs best.
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Figure 5: Joint effects of forgetting (f) and the knowledge management strategy (K M S): (a) organization
knowledge level (OK L) in Py = 0.1, (b) OK L in Pr; = 0.3,(c) OKLin Prp = 0.5,(d) OKLin Py = 0.7, (c)
OKLin P]] = 0.9,and (d) OKLin P]] = 1.

Discussion

Main conclusions

Managing forgetting is a major activity in enterprise knowledge management. The considerable amount of
effort and time that such management requires are comparable to those allocated to other traditional com-
ponents of knowledge management, such as knowledge acquisition and transfer. Therefore, an agent-based
simulation based on March’s model was constructed by introducing forgetting and different KMSs (codification,
personalization, and mixed) to analyze and compare the effects of different KMSs in managing individual for-
getting to answer the following two questions: whether each KMS can effectively manage individual forgetting
and whether any differences exist in the effects of the different KMSs in managing individual forgetting.

First, the simulation results showed that the three KMSs are effective for managing individual forgetting. Specif-
ically, regarding the PS, which was affected by the interpersonal learning rate, the interpersonal learning rate
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exhibits an inverted-U relationship with the AK L of organization members; when the interpersonal learning
rate is very high, the individual forgetting rate is greater, and the AK L of organization members is higher, thus
implying that the PS can effectively manage individual forgetting. Regarding the C'S, its application is affected
by whether the organizational code is provided as feedback to organization members, whereas the C'S is al-
ways beneficial regardless of forgetting with and without feedback. Regarding the M S, which is simultane-
ously affected by the interpersonal learning rate and whether the organizational code is provided as feedback
to organization members, the interpersonal learning rate exhibits an inverted-U relationship with the AK L of
organizational members and the knowledge level of the organizational code. Regardless of whether feedback
is provided, when the interpersonal learning rate is very high, individual forgetting is greater, the AK L of or-
ganization members is higher, and the knowledge level of the organizational code is higher. Thus, the M S is
always beneficial regardless of forgetting in cases with and without feedback.

Second, the simulation results showed that certain factors, such as the interpersonal learning rate, forgetting
rate and whether the organizational code is provided as feedback, are key factors affecting the choice of KMSs.
For an enterprise to better manage individual forgetting, it is necessary to choose different KMSs according to
different conditions. In the extreme case of no individual forgetting, both the P.S and M S without feedback
can be adopted in most scenarios. However, when individual forgetting exists, different KMSs should be chosen
under different conditions. Specifically, (1) when the interpersonal learning rate is relatively low, if forgetting is
low, the best choice is to adopt the mixed strategy without feedback, and if forgetting is high, the best choice is
to adopt the M S with feedback. (2) When the interpersonal learning rate is relatively high, the best choice is to
adopt the M .S without feedback regardless of forgetting. (3) When the interpersonal learning rate is very high,
if forgetting is low, the best choice is to adopt the C'S with feedback; if forgetting is moderate, the best choice is
to adopt the M S with feedback; and if forgetting is high, the best choice is to adopt the MS without feedback.

Theoretical contribution

The theoretical contribution of this study can be summarized as follows.

Enriching individual forgetting research in organization learning. An agent-based simulation model was
first proposed by March in 1991 to demonstrate the organizational learning process, and the simulation results
showed that organizations must maintain a balance between the exploration of novel knowledge and the ex-
ploitation of known knowledge to gain superior knowledge and maintain strong adaptability in the long run.
March’s model has been widely accepted, and some scholars have expanded this model from different per-
spectives. However, these models extending the work conducted by March generally ignore that the amount of
knowledge that each individual can acquire and recall is limited. Inspired by this gap,|Blaschke & Schoeneborn
(2006) first incorporated individual forgetting into March’s model and simultaneously modeled organizational
code with forgetting and individual forgetting, where individual forgetting depends on the code norms. Re-
cently, Miller & Martignoni|(2016) further studied individual forgetting based on March’s model by considering
the context of interpersonal learning that exists among organization members. These studies focus on the role
of individual forgetting in balancing exploration and exploitation in organizational learning and reveal that for-
getting relentlessly diminishesindividuals’ knowledge and that their learning rate needs to more than offset this
ongoing erosion of beliefs; however, these studies provide some methods to only partially manage forgetting.
Focusing on this research gap, this paper further discusses the organizational learning model with forgetting
and systematically reveals the management strategies of individual forgetting, thus enriching previous studies
investigating individual forgetting in organization learning.

Greater insight into individual forgetting. Compared with existing research related to individual forgetting,
this study systematically reveals the double-sided effect of individual forgetting. On the one hand, forgetting is
considered a detrimental outcome of the failure to retrieve and retain known knowledge, resulting in the loss
and decay of individual knowledge. On the other hand, forgetting directly affects the diversity of knowledge,
which helps extend exploration within the organization and increases the likelihood that the organization dis-
covers new knowledge. However, the ultimate effect of forgetting depends on the balance between exploration
and exploitation within the organization. In general, the positive effect of individual forgetting is greater than
the negative effect on an organization with overexploitation because forgetting slows the convergence to con-
sensus and impedes exploitation. In fact, some scholars in the organizational learning field argue that organiza-
tions are usually inclined toward overexploitation (March|1991;|Groysberg & Lee|2009). Thus, nonintervention
to individual forgetting may be beneficial for organizations to reach a new balance between exploration and
exploitation in an economical way.

Enriched understanding of knowledge management strategies. By studying 25 different firms, including
consulting and healthcare firms,|Hansen et al.|(2000) first summarized the following two approaches of KMSs:
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codification and personalization. Many subsequent studies have mentioned and/or discussed these two strate-
gies. The research discussed in this paper enriches our understanding of KMSs in three main ways. First, this
study introduced individual forgetting to research focusing on C'S and PS for the first time. This variable,
which has been ignored by previous research, may be an important factor in the application of these strate-
gies. Second, some studies have discussed the choice of strategy. For example,|[Hansen et al.[(2000) noted that
a company’s choice of strategy is far from arbitrary and depends on the way the company serves its clients, the
economics of its business, and the people it hires. |Liu et al.|(2013) provide a systematic framework for organiza-
tions to analyze their knowledge reuse processes and balance the C'S and P.S within their knowledge strategy
according to a cost/benefit analysis. However, these studies share the common assumption that the C'S must
provide feedback regarding the encoding knowledge to the members. This paper compared the organization’s
knowledge level in both feedback and non-feedback situations and drew different conclusions, thus providing
a new basis for the choice of strategy. Finally, in recent years, many studies have revealed that organizations
should adopt an M S (Greiner et al.[2007; |Ajith Kumar & Ganesh|2011). The conclusions of this paper are that
adoptingan M S'is not always beneficial and that the C'S'is better in the case of a higher individualinterpersonal
learning rate and lower forgetting. Thus, these findings deepen our understanding of the application scenarios
foran M S.

Identify strategies for managing individual forgetting. Scholars generally believe that organization knowl-
edge is composed of the individual knowledge of employees and documented knowledge filed in a company’s
property (Globerson|1987). Much of the organization knowledge is embrained orembodied in individuals (Black-
len1995), although organizations provide the context in which members’ memories operate (Paoli & Prencipe
2003). Therefore, it is more important to pay attention to individual forgetting. Previous studies have empha-
sized that forgetting is an important dilemma in organizational knowledge management and should be treated
via the creation, transfer and retention of knowledge. However, forgetting has not received enough attention
thus far, and strategies used to manage individual forgetting are still very scarce. The research described in
this paper provides a relatively systematic strategy for the first time. This paper identifies the key influencing
factors, their optimal values for each KMS in managing individual forgetting processes, and the boundary con-
ditions for applying different KMSs. Thus, this work provides theoretical guidance for enterprises to choose the
appropriate KMS to compensate for the shortcomings of existing research.

Managerial implications

This study constructed a simple model to derive organizational implications for managing individual forgetting
through different KMSs. To design our model, we drew upon prior agent-based models of organization learn-
ing proposed by[March|(1991), Miller & Martignoni’s (2016) characterization of individual forgetting, and classic
KMSs stemming from Hansen et al.’s (2000) influential study. From this perspective, we can only highlight these
connections to prior research as a basis for claiming that our model is valid. Although we have not established
our model’s external validity, nevertheless, we see value in continuing this line of research because of its poten-
tial practical implications. Forgetting appears much too pervasive in organizations to neglect. The conclusions
of this study can provide management implications for the selection of appropriate forgetting management
strategies by enterprises. First, the results showed that a P.S should not be used alone and should be applied
together with a C'S. Second, when forgetting is not common, if the learning ability of the organization mem-
bers is very strong, the P.S and C'S cannot be used together, and the C'S alone can perform better. Third, the
combination of a PSS and C'S can achieve better results in most cases. When adopting an M S, to achieve a
higher organizational knowledge level, managers should properly promote interpersonal learning among or-
ganization membersin the P.S and should not feed the encoding documents back to the organization members
inthe CS.

Further research directions

To deepen our understanding of managing individual forgetting, our research can be extended from the fol-
lowing aspects. First, the M .S and C'S without feedback in this paper retain knowledge to the greatest extent,
although encoding knowledge is shelved, which is not consistent with reality. Subsequently, non-feedback
provides feedback at a very low frequency or feedback only to a few decision-makers to verify whether our
conclusions remain unchanged. Second, it could be useful to add scope to our model that incorporate other
factors known to affect organizational knowledge, such as the network structure (Lazer & Friedman|2007) and
knowledge encoding methods (Miller et al.[2006). In this study, a random network is used by default to describe
the relationship among members of an organization. However, the relationship among organization members
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may be more complicated and diverse in reality. Thus, the method used to manage individual forgetting from
the perspective of the network structure is a research topic worth exploring in the future. Similarly, our model
adopts encoding methods based on best practices in the M .S and C'S (as in|Miller et al.2006, and other encod-
ing methods, such as majority wins (Hastie & Kameda|2005), and how they affect our conclusions are worthy of
further investigation.
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