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Abstract 

We investigate the impact of a novel method called “virtual mirroring” to promote self-reflection 

and impact customer satisfaction. The method is based on measuring communication patterns, 

through social network and semantic analysis, and mirroring them back to the individual. Our 

goal is to demonstrate that self-reflection can trigger a change in communication behaviors. We 

illustrate and test our approach analyzing e-mails of a large global services company by 

comparing changes in customer satisfaction associated with team leaders exposed to virtual 

mirroring (the experimental group). We find an increase in customer satisfaction in the 

experimental group and a decrease in the control group (team leaders not involved in the virtual 

mirroring process). With regard to the individual communication indicators, we find that 

customer satisfaction is higher when employees are more responsive, use a simpler language, are 

embedded in less centralized communication networks, and show more stable leadership 

patterns.  
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1. Introduction 

Just like the human body shivers when it has a fever, an organization frequently has a vague feeling 

that something is amiss, but is unable to pinpoint what is wrong. Similarly to the thermometer measuring 

the health of the body, we propose a novel approach to assess organizational health by calculating a series 

of communication metrics between individuals in the organization. Our goal is to demonstrate that 

offering individuals the opportunity to reflect on their own communication behaviors has the potential to 

change those behaviors and ultimately affect customer satisfaction.  

Since the effects of feedback interventions - or mirroring sessions as we call them - on performance is 

far from being clearly explained (Hattie & Timperley, 2007; Kluger & DeNisi, 1996), our goal is to offer 

empirical evidence that there might be a positive association between increasing awareness of your own 

communication behaviors and an improvement of such behaviors. Just like mirror neurons put the self 

and the other back together and map the actions of the other into the self (Iacoboni, 2009 p. 155), our 

virtual mirroring process is grounded on the idea that self-awareness requires socialization and continuous 

dialog on the impact that our words and behaviors have on others. 

This paper describes the results of a two-year experiment that started in June 2012, where we assessed 

improvements in customer satisfaction using a virtual mirroring process that allows employees to learn 

about their own communication behavior tracked through e-mail analysis. In this project we involved 

leaders of 26 large accounts in monthly virtual mirroring sessions, where the communication 

characteristics of the teams working with clients were shared and discussed in plenary and individual 

sessions. To this purpose, we measured the structure of the communication network, looking at who is 

interacting with whom, the average complexity of the vocabulary used, as well as the responsiveness of 

employees to customers’ emails. In this study, a social network structure is defined as the structure 

resulting from the regularities in the patterning of relationships among organizational members (Battistoni 

& Fronzetti Colladon, 2014; Wasserman & Faust 1994).  

 

2.  Virtual Mirroring as a way to promote Self-Awareness and Organizational 

Communication  

Brainstorming or learning sessions represent a powerful methodology to educate members on their 

personal communication and learning styles. The process of looking at ourselves ‘in the mirror’ is 

important to create self-awareness, foster generative learning and shape team learning (Kluger & DeNisi 

1996). Recent studies illustrated the importance of conducting learning sessions by presenting results of 
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social network analysis to organizational leaders with the potential to trigger a self-organizing feedback 

loop (Grippa, Gloor, Bucuvalas, & Palazzolo, 2012). These sessions allow members to reflect on their 

own communication styles, to look at their own areas of improvements, and to perceive themselves under 

a new perspective.  

Mirroring and feedback sessions are commonly used in industrial and social psychology studies 

(Pritchard et al., 1988), and are widely adopted by consultants as a way to promote organizational change 

(Ramos, 2007). Virtual mirroring may encourage individuals to change behaviors in pursuit of targeted 

outcomes and might help identify opportunities for leaders to support innovation. For example, Gesell et 

al. (2013) conducted a social network study where group leaders would receive a network map and 

specific data-driven recommendations on how to increase group connectivity. If the network was cohesive 

at session four, then the leaders would be instructed not to alter their teaching methods. Their sessions 

empirically guided program activities and resulted in increased group cohesion.  

In virtual mirroring sessions, social network diagrams are presented and described to participants, along 

with individualized reports. These reports are widely used as an effective tool to help team members self-

diagnose communication patterns and promote a process of behavioral change. After using feedback 

interventions with communities of practice, Cross and colleagues noted how “Often one of the most 

effective interventions is simply to ask people to spend five minutes, either on their own or in groups of 

two or three, to identify what they ‘see’ in the map and the performance implications for the group” 

(Cross et al., 2002, p.11). Measuring individuals’ communication patterns is the first step to create and 

nurture a climate of reciprocity with regard to information exchange and collective learning. Promoting 

awareness can be realized via a process of self-reflection, or mirroring, which draws attention to 

important aspects of organizational development and individual behavioral patterns. Self-awareness is 

defined as the individual ability to introspect and recognize oneself as an individual separate from the 

environment and other individuals (Ramachandran, 2011). Collective awareness requires team members 

to create and nurture a climate of reciprocity with regard to information exchange. In this context, 

interaction plays a key role in the creation and maintenance of collective awareness and in the 

development of a shared awareness about what they are engaged in (Weisband, 2002).  

In a multi-experiment study, Wicklund and Duval (1971) used a mirror to induce self-awareness in the 

participants and found that performance was better for the groups that used a mirror during the study. In 

support of the Hawthorne effect (Gillespie, 1991), this stream of research seems to suggest that 

environmental factors - such as mirrors, an audience, being observed or recorded - have the potential to 

induce self-awareness and improve performance.  
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The ability to reflect on your sense of self is an important component of self-awareness. Since self-

awareness might not be sufficient to trigger the desired change when an individual lacks fundamental 

skills, it is important to encourage readiness by offering the necessary tools to interpret the results of the 

mirroring sessions and set personal goals (Zimmerman, 2002).	 
Recently, Pentland and other researchers (Pentland, 2008, 2012; Gloor et al., 2007) studied how specific 

communication patterns account for differences of team performance and determined that communication 

exposure determines behavior and performance: “People tend to learn more by copying others and by 

“trying things out” versus working in isolation. Because of this, the more communication a person is 

exposed to, the more information he or she can harvest and put to use” (Pentland, 2012, p.3). Gloor 

(2005) developed a methodology called Knowledge Flow Optimization (KFO) that uses social network 

analysis to monitor communication among team members, comparing it with performance, and mirroring 

back results to participants. The KFO  methodology, which comprises four main steps (Discover-

Measure-Optimize-Mirror), has been applied to track and support the growth of organizations from 

project start to completion (Gloor, 2005). Optimal communication structures vary depending on the 

institutional context and changing its form or content can lead to very different behaviors and results 

(Král & Králová, 2016). For example, for call center staff and nurses in a hospital setting, more 

hierarchical styles lead to better results (Olguin et al., 2007), while life sciences researchers deliver better 

results in decentralized collaboration networks (Grippa et al., 2012). In the mirroring process, the 

communication patterns of individuals and teams are shown to team members, together with information 

about communication patterns of the most successful individuals and teams (Grippa et al., 2012). This 

insight is based on the Hawthorne principle (Gillespie, 1991): telling a group of people that they are being 

monitored and what the desirable communication patterns are will get them to change their behavior 

towards the desired outcome.  

Based on the empirical evidences and theoretical contributions described above, there is a high likelihood 

that a virtual mirroring process will lead to increased self-awareness and self-reflection on 

communication behaviors, which creates the condition for behavioral change. Since people tend to align 

their behavior with their standards when they become aware of any discrepancy (Duval & Wicklund, 

1972), we conclude that virtual mirroring sessions have the potential to stimulate self-evaluation and 

foster behavioral change.  

The dependent variable used in this study is customer satisfaction, which is widely considered an 

antecedent of customer loyalty, retention, word of mouth and firm profitability (Anderson, Fornell, & 

Lehmann, 1994; Bearden & Teel, 1983; Torres & Tribó, 2011; Wirtz & Lee, 2003). If a firm has a strong 

customer loyalty, this typically impacts the firm’s economic return. Satisfied customers tend to be more 

willing to pay for the benefits they receive and are more likely to accept increases of prices (Anderson et 
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al., 1994). Most of the variables commonly reported as having an effect on customer satisfaction involve 

employees’ behaviors and include their level of friendliness, courtesy, competence, and support. This 

suggests that customer satisfaction is tightly related to employee satisfaction. Excellence in service 

requires building skills such as listening, empathy, empowerment, and a culture fostering innovation and 

creativity (Gremler & Gwinner, 2000). The key to acquiring and retaining today’s customers is to deeply 

engage them in meaningful conversations, creating a connection with the company and nurturing a two-

way dialogue that creates active participation. The traditional methods to detect customer satisfaction are 

heavily relying on surveys, and most of the time they lack timeliness and details.   

Figure 1 presents the virtual mirroring process. The independent variables are the metrics of social 

network and semantic analysis, organized on three dimensions: degree of connectivity, use of language, 

and degree of interactivity (Gloor, 2006, p. 175; Zhang, Gloor and Grippa, 2013). These indicators are the 

same used during the virtual mirroring sessions to illustrate organizational members their communication 

behaviors.  

 

Figure 1 About Here 

 

2.1. Study Hypotheses 

Our first hypothesis relies on the assumption that the feedback provided via virtual mirroring sessions 

represents a self-reflection opportunity that can create a change in the communication style. 

 

(H1) Exposing members of the organization to their own communication patterns - triggering 

their self-awareness - will increase customer satisfaction. 

 

Our second hypothesis is based on the assumption that customer satisfaction increases when the 

communication style is more direct with customers. A direct commitment to individual customers has 

been recognized as a crucial factor for generating enhanced performance (Brodie et al., 2011). As 

demonstrated by Webster & Sundaram (2009), an affiliative communication style will lead to greater 

customer satisfaction, especially when customers are in a relatively complex service situation, and they 

need a highly affiliative provider to reduce anxiety and tension. In their study on the impact of staff 

empowerment and communication style on customer evaluations, Sparks and colleagues (1997) found 

strong evidences that customers are more satisfied when they interact with employees who are fully 

empowered by institutional policies and procedures to make immediate decisions and take actions to 

resolve customers’ concerns. They also found that more positive evaluations are associated with a 
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communication style characterized by empathy and personalization. Current research demonstrates that 

the ability to connect on a personal level with customers, offering prompt responses to their needs, 

increases their loyalty and satisfaction (Gwinner, Bitner, Brown, & Kumar 2005; Roman & Iacobucci, 

2010). As demonstrated by Roman & Iacobucci (2010), service providers who communicate using an 

adaptive, accommodative, or affiliative styles are more likely to elicit positive reactions from customers, 

generating higher customer satisfaction and customer perceptions of service quality. When customers 

perceive that a supervisor is being called in to deal with the problem, their level of satisfaction decreases. 

This implies that customers are more satisfied when they believe that the service provider is the direct 

link in dealing with their problem. This would lead to our second hypothesis: 

 

(H2) Customers are more satisfied when communication is more direct. 

 

Our third hypothesis explores the connection between customer satisfaction and complexity of the e-

mail subject lines (Broennimann, 2014). Extensive studies in the area of service marketing show that 

effective communication requires the formal as well as informal sharing of meaningful and timely 

information between a client and a provider in an empathetic manner (Brodie et al., 2011). Customers 

tend to be more satisfied when providers adopt an affiliative communication style aiming to reduce 

anxiety and address their concerns (Webster & Sundaram, 2009). Other studies demonstrate that a 

frequent, clear and timely communication of a service provider contributes to the perception of service 

quality (Morgan & Hunt, 1994). A simpler and more direct communication with client helps reach the 

goal of keeping clients informed in a language that they can understand. Customers’ concerns should be 

addressed with a language that is positive and not overly complex. As illustrated by Pennebaker (2013), 

our language can provide insights into our feelings; therefore, service providers should try to avoid words 

that could be misinterpreted and increase anxiety. Based on the extant literature, we hypothesize that: 

 

(H3) Customers are more satisfied when providers engage with them using email subject lines 

that are worded in a simpler shared language.  

 

Our fourth hypothesis is based on studies showing that productivity, innovation and learning are 

encouraged when organizational members display communication patterns that are more focused and 

dedicated to each single customer. While our second hypothesis reflected the “connectivity” dimension of 

our model (number of ties to other nodes), H4 is specifically focuses on the “interactivity” dimension, and 

emphasizes the email response time. Prior research suggests that customer satisfaction is positively 

correlated with a lower response time to customers’ emails (Davidow, 2003) and negatively correlated 
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with delays (Boshoff, 1997; Sirdeshmukh, Singh & Sabol, 2002). As recently demonstrated by Kooti et 

al. (2005), the volume of incoming email affects behaviors of recipients and the length of time it takes 

them to reply to emails. When employees have the opportunity to focus on fewer projects and their 

attention is not spread across too many tasks, they will have more time and energy to commit on a deeper 

level, respond faster and increasing customer satisfaction (Merten & Gloor, 2010). A fast response time 

reflects a positive interpersonal adaptive behavior defined by Bock, Mangus, & Folse (2016) as the 

customization of the interpersonal elements of the service process (including communication and 

presentation style) within the customer-employee interaction. We therefore hypothesize that: 

 

(H4) Customers are more satisfied interacting with providers who respond more rapidly to their 

emails. 

 

Our fifth hypothesis relates to the shift in betweenness centrality, which we define as “oscillation”. 

This metric helps identify employees who move from highly central positions to more peripheral 

positions in the communication network. As suggested by Davis and Eisenhardt (2011), to reduce the 

costs of alternating control and decision making in situations where an immediate action is required, it 

could be appropriate to adopt a more “dominating” leadership style. Since service providers are usually 

asked to be reliable and predictable, we speculate that customers are more satisfied in stable network 

structures that change little. Customers would like to interact with the providers on a fixed schedule, 

leading to as little oscillation as possible. As suggested by Sparks and colleagues (1997) customers are 

more satisfied when they interact with service providers who are empowered to take immediate actions to 

solve customers’ problems. Since role ambiguity tend to be negatively correlated with employees’ ability 

to go the extra mile to help customers (Malhotra & Ackfeldt, 2016), we expect customer satisfaction to 

increase when roles are clearly defined and stable. Our final hypothesis states that: 

  

(H5) Customer satisfaction increases when betweenness centrality oscillation decreases. 

 

3. Research Design 

In order to measure network structure and responsiveness to customers, we combined metrics such as the 

number of emails exchanged between clients and employees and their average response time (Gloor, 

Almozlino, Inbar, & Provost, 2014). To calculate these metrics we applied methods and tools of dynamic 

social network analysis (Allen, Gloor, Fronzetti Colladon, Woerner, & Raz, 2016; Carley et al., 2009; 

Fronzetti Colladon & Remondi, 2017; Valente, 2012; Wasserman & Faust, 1994) in conjunction with 
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more recent developments of semantic analysis (Grant, 2013; Losada, 1999; Pennebaker 2013; Pang & 

Lee, 2008; Whitelaw et al., 2005). The degree of connectivity in our model measures how well connected 

individuals are using social network metrics, such as actor betweenness centrality, group betweenness 

centrality and group degree centrality (Wasserman & Faust, 1994). In general, we can consider the email 

network as an oriented graph made of a set of n nodes (email accounts) – referred as G = {g1, g2, g3 … gn} 

– and of a set of m oriented arcs (emails) connecting these nodes – referred as A = {a1, a2, a3 … am}. This 

graph can be represented by a sociomatrix X made of n rows and columns, where the element xij 

positioned at the row i and column j is bigger than 0 if, and only if, there is an arc (aij) originating from 

the node gi and terminating at the node gj. When the elements of X are bigger than zero, they represent the 

weight of the arcs in the graph (xij). If arcs are not weighted, we consider a dichotomized sociomatrix 

where each element can only assume the value 0 or 1. 

Group Degree centrality is a measure expressing how centralized a network is and if it is dominated by 

few very well connected actors or else  all degrees are similar (Wasserman & Faust, 1994).A lower GDC 

indicates that employees are communicating with customers in a more direct way, rather than spreading 

the energy on multiple customers at the same time.  Starting from the formula used to calculate the degree 

centrality for the node gi: 

𝐷! 𝑔! =   (𝑥!" +  𝑥!")
!

!!!

 

 

We can define the group degree centrality as illustrated by Wasserman and Faust (1994), considering 

DC(g*) as the largest observed centrality value in the group: 

 

𝐺𝐷! =
[𝐷! 𝑔∗ −  𝐷! 𝑔! ]!

!!!

[(𝑛 − 1)(𝑛 − 2)]    

 

 

Individual betweenness centrality scores, indicate how frequently a node gi is in-between the shortest 

paths that connect every other pair of nodes: 

 

𝐵! 𝑔! =
𝑑!"(𝑔!)
𝑑!"!!!
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Where djk is the number of shortest paths linking the generic pair of nodes gj and gk, and djk(gi) is the 

number of paths which contain the node gi. This measure can be standardized dividing it by [(n –1) (n – 2) 

/ 2], which is the total number of pairs of actors not including gi. Starting from this formula, we refer to 

Wasserman and Faust (1994) to calculate the group betweenness centrality score, which expresses the 

heterogeneity of the betweenness for the members in a group: 

 

𝐺𝐵! =
2 [𝐵! 𝑔∗ −  𝐵! 𝑔! ]!

!!!

[(𝑛 − 1)!(𝑛 − 2)]    

 

 

Where BC(g*) is the largest BC (gi) score for the actors in the group.  

Lastly, we operationalize the measure of the group betweenness centrality oscillations (Kidane & Gloor, 

2007) counting the local maxima and minima of function f(t)=BC(gi, t) within time interval [t1,t2]. There 

is a local maximum for time t at point t*, if there exists some ε > 0 such that f(t*) ≥ f(t) when |t – t*| < ε

. Similarly, we count the local minima at t*, if f(t*) ≤ f(t) when |t – t*| < ε. Betweenness centrality 

oscillations for actor gi, over the time window ws, are therefore given by the formula: 

 

𝐵!𝑂𝑠𝑐 𝑔! = #𝑙𝑜𝑐𝑎𝑙 𝑚𝑖𝑛𝑖𝑚𝑎 𝑔! !" + #𝑙𝑜𝑐𝑎𝑙 𝑚𝑎𝑥𝑖𝑚𝑎 𝑔! !"  

 

The group betweenness oscillation score is obtained summing up all the oscillations found for the 

individual actors in the group. 

The second dimension of our analysis reflects the complexity of the language used, calculated as the 

average difficulty of the vocabulary in each email subject line. Complexity is calculated as the likelihood 

distribution of words within an e-mail text, i.e. the probability of each word of a dictionary to appear in 

the text (Brönnimann, 2014). The algorithm used to calculate complexity uses the well-known term 

frequency/inverse document frequency information retrieval metric (Brönnimann, 2014). It measures how 

popular a word is in an individual message compared to the word’s occurrence in the overall text 

collection; a message that uses more comparatively rare words has a higher complexity. The third 

dimension, interactivity, is measured considering the average response time (ART) of an actor to respond 

to a message (Gloor et al., 2014).  

We used the Net Promoter Score (NPS) to operationalize our dependent variable, customer satisfaction 

(Reichheld, 2003). NPS is based on a simple question: “How likely is it that you would recommend our 

company to a friend or colleague?” on a scale from 0 to 10, where 10 means “extremely likely” and 0 

means “not at all likely”. NPS is then computed by subtracting the percentage of “detractors” (scores 0-6) 
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from the percentage of “promoters” (scores 9-10). As noted by Reichheld: “Tracking net promoters - the 

percentage of customers who are promoters of a brand or company minus the percentage who are 

detractors - offers organizations a powerful way to measure and manage customer loyalty” (Reichheld, 

2003, p. 7). 

 

3.1. Experimental Setup 

The design of this experiment involved scheduling virtual mirroring sessions on a monthly basis. Each 

virtual mirroring session allowed participants to review their communication patterns, so as to reflect on 

their communication behaviors and discuss insights with colleagues (Shadish, Cook, & Campbell, 2002). 

In these monthly review sessions their communication variables were shown by a company social 

network analyst to the account leaders as a simple score card, normalized from 0 to 1, together with their 

social network picture (Gloor & Giacomelli, 2014). A review session would last from 30 minutes to one 

hour. A total of 26 key account leaders, whose entire e-mail with customers was collected, were exposed 

to monthly virtual mirroring over seven months (November 2013 to May 2014). Teams working on a 

single account ranged in size from a few dozen to hundreds of members. As a control group, we took 150 

accounts whose e-mail could not be collected, since the employees had to use the e-mail management 

system of the clients. This selection criterion for the control group is exogenous to the virtual mirroring 

process. Both virtual mirrored accounts and control group represent mostly global Fortune 500 firms 

operating in similar industries, with approximately the same representation of industries in each group 

(finance, pharmaceutical, high-tech, retail). They also have comparable numbers of provider associates 

dedicated to working on the account, ranging from 10 to 500 persons on the account. We also checked for 

systematic differences in subjects’ characteristics between experimental and control groups, which should 

reduce the selection threat to internal validity (Shadish et al., 2002). To this purpose we tested for 

differences in mean values taking into account the industry sector and found no significance. The two 

groups received services that are similar and comparable. While considering the mean NPS scores of 

October/November 2013, we noticed that the control group started on average with higher NPS scores. 

Future researchers that wish to replicate this study are encouraged to adopt a new random selection 

criterion for the experimental and control group. 

For this analysis, we pulled the data from the aggregated email archives four times over a period of 

two years, corresponding to the time in the year when NPS was collected by the company. At each data 

collection point, we gathered data for two months: June/July 2012, October/November 2012, 

October/November 2013, and June/May 2014. This allowed us to set up our experiment on a unique 
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dataset, which includes a large amount of information exchanged and interactions between the clients and 

the global services company (more than 4,500,000 emails). 

We were not able to analyze the body of the email due to privacy issues, thus our content analysis is 

based on the subject line of the email. In earlier work, we had shown that sentiment calculated from the e-

mail body is correlated to team performance variables (Gloor & Paasivaara, 2013). While sentiment and 

complexity in language of message body and subject line are only weakly correlated. We tested this 

approach using another e-mail corpus and compared sentiment of subject line and message body of the 

725 most active actors of the publicly available Enron e-mail archive1. Those results, also confirmed in 

(Gloor, 2016), show a significant correlation of 0.25 between sentiment of message subject and message 

body, and significant positive correlation of 0.10 between complexity of subject line and message content. 

This implies that both message body and subject line might have predictive power for team performance.  

 

4. Results 

Our results indicate that virtual mirroring could be an effective process to improve customer 

satisfaction. Measuring the change in NPS from October/November 2013 to May/June 2014 (teams were 

exposed to monthly virtual mirroring sessions, starting November 2013 and ending May 2014), we 

observed an average improvement of 5% in NPS for the 26 accounts in the experimental group exposed to 

virtual mirroring, while the 150 accounts in the control group showed a significant average decrease in 

NPS by 12% (Table 1). 

 

Table 1 About Here 

 

As table 1 shows, there was a difference in the average NPS scores of the two groups at the beginning 

of the virtual mirroring process (October 2013). It is possible that some of the groups with a lower NPS 

score were more motivated to improve the satisfaction of their clients. Therefore, to further validate our 

findings, we suggest replicating our experiment using a control group with an initial average NPS more 

similar to the experimental group. 

Figure 2 shows the change in monitored behaviors at the end of the mirroring sessions: employees’ 

average response time declined, the overall language used in communications was simpler and 

betweenness centrality oscillations went down to indicate a shift towards more stable interactions. 

 

                                                
1 https://www.cs.cmu.edu/~./enron/ 
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Figure 2 About Here 

 

These findings indicate that allowing employees to observe and reflect every month upon their 

communication behaviors is a possible explanation of the modification of their communication style, 

which in turn leads to more satisfied customers. As part of the virtual mirroring process, employees were 

invited to learn about their relative position in the communication network observing the evolution over 

time of metrics such as group degree centrality, group oscillation in betweenness centrality, average 

complexity, and average response time. As Table 2 illustrates, these interaction metrics correlate 

significantly with NPS values. 

 

Table 2 About Here 

 

These correlations suggest that faster responses and simpler language positively associate with 

customer satisfaction; in addition, lower group degree centrality and group betweenness centrality 

oscillation can contribute to an improved relationship with customers. Our results show that customers are 

more satisfied when there is a stable point of reference in their interaction with the company, without 

excessive oscillations and rotations. As suggested by Davis and Eisenhardt (2011), given the costs of 

alternating control and decision making that are typical of rotating leadership, in certain situations 

“dominating” or “consensus” leadership styles may be well suited to collaborations. Since rotating 

leadership usually involves fluid membership, unplanned alternations, unexpected changes to the 

organizational direction, personal relationships that had been established with customers could be 

disrupted.  

The magnitude of the significant effects reported in Table 2 is relatively high, strengthening the 

validity of our approach. To further explore the predictive capabilities of our approach, we tested a series 

of multilevel regression models presented in Table 3. 

 

Table 3 About Here 

 

Multilevel modeling has several advantages over other techniques and has been used more frequently 

for repeated measures data (Hoffman & Rovine, 2007; Quené & Van Den Bergh, 2004). Multilevel 

modeling is becoming increasingly popular in disciplines such as sociology or behavioral research (e.g. 

Carvajal et al., 2001; Raudenbush & Bryk, 2002). In our models, measurements occasions are nested 

within clients groups; thus, level-1 units consist of the repeated measures for each group, and level-2 units 

are represented by the group. Due to missing data, we were not able to collect the complete email network 
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of the 26 groups over all the 4 data points. However, missing observations are handled in multilevel 

models, without causing additional complications. 

The intraclass correlation coefficient (ICC) is 48.90%, indicating that almost half of the sample 

variance is attributable to differences in workgroups assigned to customers (level 2). We only included 

fixed effects into the models for the significant predictors. Random effects of all predictors have been 

tested by likelihood-ratio tests; however they do not improve the models. Predictors are all centered on 

the sample mean except for time, thus estimating NPS. Time has been centered on value 1 (as time is 

coded as 1-2-4-5), thus the intercept in Model 6 estimates NPS at time 1 (i.e. the first wave).  

Models are first presented to assess the contribution of each single predictor, and then all significant 

predictors are included in Model 7. The models show the significant effects of complexity, group 

betweenness oscillation and average response time. Effect size can be inferred from variance reductions: 

the variance of the model with predictors is compared with variance of the empty model (i.e. Model 1).  

 

5. Discussion  

Even though feedback sessions have been demonstrated to be such a critical part of organizational life, 

there is still a lack of clear understanding of the precise effect that feedback has on productivity and 

performance (Clampitt & Downs, 1993; Kluger & DeNisi, 1996). This study offers empirical evidence to 

suggest that promoting self-awareness of communication styles might prompt behaviors that can increase 

customer satisfaction. Providing employees with a monthly description of their communication patterns is 

a method that fits with traditional techniques of self-evaluation (Johnston, 1967). Through a process of 

open dialog, employees are offered a unique opportunity to constantly discuss group dynamics and 

leadership behavior that are usually taken for granted. This process is essential to nurture the creation of 

communities where clients and employees participate in a process of knowledge co-creation. The 

employees who are more committed to mirror their own performance could be nurtured as leading 

practitioners of communication patterns, becoming lead users who feed lessons learned back to other 

users. Promoting organizational self-awareness is also key to improve the organization’s sensemaking 

ability, as it helps individuals build a better understanding of events that are novel, ambiguous, confusing, 

or in some other way violate expectations (Maitlis & Christianson, 2014, p.57). Adopting an 

organizational sensemaking perspective, we see how people tend to cope with confusing or complex 

events by sharing perceptions with others and creating meaning through discussion and dialogue (Holt & 

Cornelissen, 2014).  

Our results support the hypothesis that exposing members of the organization to their own 

communication patterns - triggering their awareness and creating the basis for self-evaluation and 
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behavior change - will increase customer satisfaction (H1). In particular, using simpler language seems to 

be associated with better customer satisfaction (H3). This confirms the results of studies in the area of 

service marketing showing that communication effectiveness requires the formal and informal sharing of 

frequent, significant, clear and timely information between a client and a provider (Morgan & Hunt, 1994; 

Webster & Sundaram, 2009). H2 is only partially supported since group degree centrality correlates with 

customer satisfaction, but this variable is not significant in the multilevel models. Customers are likely to 

be more satisfied if employees answer e-mail faster (H4), thus showing a higher level of commitment. In 

addition, our findings support the idea that more stable communication patterns, with less oscillations in 

betweenness centrality, are more conducive to higher customer experience (H5). Figure 3 presents a 

summary of our results. 

 

Figure 3 About Here 

 

 

This study offers new insights on the measurement of customer satisfaction, which is widely 

considered an antecedent of customer loyalty, retention and firm profitability (Reichheld, 2003; Wirtz & 

Lee, 2003; Bearden & Teel, 1983). The results demonstrate not only the importance of relational concepts 

such as involvement or commitment to the customer, but also a deeper level of engagement, which has 

been recognized in marketing literature as a strategic imperative for generating enhanced performance 

(Brodie et al., 2011).  

Our findings function as reminder for managers of service-based companies that interpersonal 

communication has a critical role to play in influencing the customers’ total experience and satisfaction.  

Customers forms specific perceptions of service quality based on the nature, frequency and effectiveness 

of communication (Patterson and Patterson, 2016).  

The approach we propose in this paper overcomes some of the limitations of the survey-based 

approaches. The same tool we used to collect customer satisfaction data, NPS, has been criticized for 

being attitudinal rather than behavioral, measuring how many people say they would be likely to 

recommend a product or service, rather than how many are actually doing so (Keiningham et al., 2007). 

In this paper, we suggest using new metrics such as complexity of subject lines and rotating leadership to 

overcome some of the limitations of traditional tools. Instead of relying exclusively on traditional 

methods of gaining customer feedback, such as phone or mail surveys, interviews or focus groups, it is 

now possible to also use computer programs to filter out the relevant data and computationally treat 

opinions and subjectivity in text.  
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6. Research Limitations, Future research and Conclusions 

While mirroring sessions represent a less expensive and complementary method to promote 

organizational awareness, we need to recognize their potential costs, which are largely related to potential 

psychological effects on participants. This is a common problem of many feedback interventions which 

are all based on the assumption that a positive feedback equates with reinforcement and a negative one 

equates with punishment (Kluger & DeNisi, 1996). We believe our experimental results offer an 

important contribution to the extant literature trying to shed light on the effect of feedback interventions 

in organizations. Creating an organizational structure that helps employees reflect on their level of 

engagement with customers via their own communication will help them make sense of the situation 

around them, reduce ambiguity, and establish meaningful relationships within and across organizational 

boundaries (Holt & Cornelissen, 2014). By correlating communication patterns with customer satisfaction 

we find that variables such as responsiveness and steady communication are important factors to predict 

customer satisfaction. By mirroring these factors back to the employees, we can start a process of self-

awareness and personal development that will have a positive impact on customer satisfaction.  

This study is based on an experiment run at a large global service company. The nature of the industry 

represents a possible limitation on how we interpret data. In the service industry there is a demand on 

employees to be more sensitive to customer needs because that is the measure of effectiveness, while 

manufacturing employees might use other measures of effectiveness that focus less on personal 

relationships (Clampitt & Downs, 1993). However, workers in different industries rely more and more on 

digital communications to get their job done, thus we would not be surprised to obtain similar results in 

other knowledge-intensive industries. Our study focused mainly on managers’ communication behaviors, 

thus our results might not be generalized to employees at all levels. 

Another limitation is represented by the lack of access to email content, since we were constrained by 

privacy reasons to use the e-mail subject lines. Since we have a large dataset, spanning multiple years, 

with millions of e-mail messages, we were still able to mine millions of subject lines. We recognize this 

as a potential limitation, therefore we used the subject line only to calculate language complexity rather 

than calculating more sophisticated indicators such as sentiment and emotionality (Gloor, 2016). Future 

research should include the calculation of emotionality and complexity of the language used by mining 

the body of the email. An increasing number of studies have used the email body to assess change 

management initiatives and team development (Zhang et al. 2013; Grippa et al., 2012). For example, 

Zhang et al. (2013) calculated positive and negative sentiment in the e-mail text using a simple “bag-of-

words” approach, employing a user-generated mood word list, relevant for the domain area to calculate 

positivity and negativity of an e-mail’s content. In addition, future research should control for other 
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variables such as employees’ personality traits, work schedules (to test the influence on the average 

response times), level of friendliness or listening skills, that are often cited as predictors of higher 

customer satisfaction (Motley, 2003; Gremler & Gwinner, 2000). Unfortunately, the privacy and 

confidentiality policies at the organization where we run the experiment did not allow for any other data 

gathering.  In addition, we suggest replicating our experiment in different business contexts and possibly 

with similar starting NPS values for the experimental and the control groups. 

 

It is important to recognize the ethical issues that any organizational network analysis typically 

involves, especially when tools are now able to mine a large amount of data. When showing results to 

management, it is critical to help them interpret the results in a way that does not penalize any other 

organizational member. We do not encourage managers to target specific individuals whose 

communication behaviors show a different trend in centrality or responsiveness, as there might be reasons 

beyond the control of the individual (for example being ill, or being in vacation). The intent of our study 

was to educate organizational members to recognize their own communication patterns and reflect on 

their position in the communication networks. To protect privacy of individual respondents, 

confidentiality and anonymity should be clearly embedded into any social network interventions (Borgatti 

& Molina, 2005). 

 

 

References 

Allen, T. J., Gloor, P. A., Fronzetti Colladon, A., Woerner, S. L., & Raz, O. (2016). The Power of 

Reciprocal Knowledge Sharing Relationships for Startup Success. Journal of Small Business and 

Enterprise Development, 23(3), 636–651. 

Anderson, E. W., Fornell, C., & Lehmann, D. R. (1994). Customer satisfaction, market share, and 

profitability: Findings from Sweden. The Journal of Marketing, 53-66. 

Barsade, S., & Gibson, D.E. (1998) Group Emotion: A View from Top and Bottom. In Deborah 

Gruenfeld, Margaret Neale, & Elizabeth Mannix (Eds.), Research on Managing in Groups and Teams 

Vol. 1, pp. 81-102. Greenwich, CT: JAI Press. 

Battistoni, E., & Fronzetti Colladon, A. (2014). Personality Correlates of Key Roles in Informal 

Advice Networks. Learning and Individual Differences, 34, 63–69. 

Bearden, W.O. & Teel J.E. (1983) Selected Determinants of Consumer Satisfaction and Complaint 

Reports, Journal of Marketing Research, 20 (February), 21-8. 



17 

Bock, D. E., Mangus, S. M., & Folse, J. A. G. (2016). The road to customer loyalty paved with service 

customization. Journal of Business Research, 69(10), 3923-3932. 

Borgatti, S. P., & Molina, J. L. (2005). Toward ethical guidelines for network research in 

organizations. Social Networks, 27(2), 107-117. 

Boshoff, C. (1997). An experimental study of service recovery options. International Journal of 

service industry management, 8(2), 110-130. 

Brodie R.J., Hollebeek L.D. Juric B. & Ilic A. (2011) Customer Engagement: Conceptual Domain, 

Fundamental Propositions, and Implications for Research, Journal of Service Research 14(3), 252-271. 

Brönnimann, L. (2014) Analyse der Verbreitung von Innovationen in sozialen Netzwerken. M.Sc. 

Thesis, University of Applied Sciences Northwestern Switzerland. See also 

http://swarmcreativity.blogspot.com/2014/03/how-to-measure-influence-in-social.html 

Carley K.M., Martin M.K. & Hirshman B., (2009) The Etiology of Social Change. Topics in Cognitive 

Science, 1(4):621-650. 

Carvajal, S. C., Baumler, E., Harrist, R. B., & Parcel, G. S. (2001). Multilevel Models and Unbiased 

Tests for Group Based Interventions: Examples from the Safer Choices Study. Multivariate Behavioral 

Research, 36(2), 185–205. 

Clampitt, P. G., & Downs, C. W. (1993). Employee perceptions of the relationship between 

communication and productivity: A field study. Journal of Business Communication, 30(1), 5-28. 

Cross R., Borgatti S. P., Parker A, (2002) Making Invisible Work Visible: using social network 

analysis to support strategic collaboration, California Management Review, 44(2), 25-46. 

Davidow, M. (2003). Organizational responses to customer complaints: What works and what doesn’t. 

Journal of service research, 5(3), 225-250. 

Davis, J.P., & Eisenhardt K.M. (2011) Rotating Leadership and Collaborative Innovation 

Recombination Processes in Symbiotic Relationships. Administrative Science Quarterly 56(2): 159-201. 

Duval, T. S., & Wicklund, R. A. (1972). A theory of objective self-awareness. New York: Academic 

Elfenbein, HA (2007) Emotion in Organizations. A Review and Theoretical Integration, The Academy 

of Management Annals 1(1), 315-386. 

Everett, M. G., & Borgatti, S. P. (1999). The centrality of groups and classes. Journal of Mathematical 

Sociology, 23(3): 181-201.  



18 

Fronzetti Colladon, A., & Remondi, E. (2017). Using Social Network Analysis to Prevent Money 

Laundering. Expert Systems with Applications, 67, 49–58. 

Gesell S. B., Barkin S. L., & Valente T. W. (2013) Social Network Diagnostics: a Tool for Monitoring 

Group Interventions, Implementation Science 8, 116. 

Gillespie, R. (1991). Manufacturing Knowledge: A History of the Hawthorne Experiments. Cambridge 

University Press, Cambridge. 

Gloor, P.A. (2005) Capturing team dynamics through temporal social surfaces. Information 

Visualisation, 2005. Proceedings. Ninth International Conference on. IEEE. 

Gloor, P.A. (2006) Swarm Creativity. Competitive Advantage through Collaborative Innovation 

Networks. Oxford University Press, NY. 

Gloor, P.A. & Paasivaara, M. (2013) COINs Change Leaders - Lessons Learned from a Distributed 

Course. Proceedings 4rd Intl. Conference on Collaborative Innovation Networks COINs 2013, Aug. 11-

13, Santiago de Chile arXiv preprint arXiv:1308.1158 

Gloor, P.A., Almozlino, A., Inbar, O., Lo, W. & Provost, S. (2014) Measuring Team Creativity 

Through Longitudinal Social Signals. arXivpreprint arXiv:1407.0440. 

Gloor, P.A. Giacomelli. G. (2014) Reading Global Clients' Signals. Sloan Management Review, 

Spring, March 4. 

Gloor, P. A. (2016). What Email Reveals About Your Organization. MIT Sloan Management Review, 

57(2), 8. 

Gloor, P.A., Oster, D. Putzke, J. Fischbach, K. Schoder, D. Ara, K. Kim, T. Laubacher, R. Mohan, A. 

Olguin Olguin, D. Pentland, A. Waber, B. (2007) Studying Microscopic Peer-to-Peer Communication 

Patterns. Proc. AMCIS Americas Conference on Information Systems, Keystone, Colorado, Aug. 9-12 

2007. 

Grant A.M. (2013) Rocking the boat but keeping it steady: the role of emotion regulation in employee 

voice. Academy of Management Journal, 56(6), 1703–1723. 

Gremler D.D. & Gwinner K.P. (2000) Customer-Employee Rapport in Service Relationships, Journal 

of Service Research 3(1), 82-104. 

Grippa, F., Gloor, P.A., Bucuvalas, J.C. & Palazzolo, M. (2012) Supporting development efforts of 

clinical care teams, International Journal of Organisational Design and Engineering 2(2), 149–166. 



19 

Gwinner, K. P., Bitner, M. J., Brown, S. W., & Kumar, A. (2005). Service customization through 

employee adaptiveness. Journal of Service Research, 8(2), 131–148 

Hattie, J., & Timperley, H. (2007). The power of feedback. Review of educational research, 77(1), 81-

112. 

Hoffman, L., & Rovine, M. J. (2007). Multilevel models for the experimental psychologist: 

foundations and illustrative examples. Behavior Research Methods, 39(1), 101–117. 

Holt R. & Cornelissen J., (2014) Sensemaking revisited, Management Learning, 45(5): 525-539. 

Iacoboni, M. (2009) Mirroring People: The Science of Empathy and How We Connect with Others, 

New York, NY: Picador. 

Ivancevich, J. M. & McMahon, J. T. (1982). The effects of goal setting, external feedback, self-

generated feedback on outcome variables: A field experiment. Academy of Management Journal, 25(2), 

359–372. 

Johnston, W. A. (1967). Individual performance and self-evaluation in a simulated team. 

Organizational Behavior and Human Performance, 2, 309–328. 

Kidane, Y. H., & Gloor, P. A. (2007). Correlating temporal communication patterns of the Eclipse 

open source community with performance and creativity. Computational and mathematical organization 

theory, 13(1), 17-27. 

Kluger, A. N., & DeNisi, A. (1996). The effects of feedback interventions on performance. A 

historical review, a meta-analysis, and a preliminary feedback intervention theory. Psychological Bulletin, 

119, 254–284. 

Kooti, F., Aiello, L. M., Grbovic, M., Lerman, K., & Mantrach, A. (2015, May). Evolution of 

conversations in the age of email overload. In Proceedings of the 24th International Conference on World 

Wide Web (pp. 603-613). ACM. 

Král, P., & Králová, V. (2016). Approaches to changing organizational structure: The effect of drivers 

and communication. Journal of Business Research, 69(11), 5169–5174. 

Losada, M. (1999) The Complex Dynamics of High Performance Teams. Mathematical and Computer 

Modeling 30(9–10):179–192. 

Maitlis S. Christianson M. (2014) Sensemaking in Organizations: Taking Stock and Moving Forward, 

The Academy of Management Annals 8(1), 57-125. 



20 

Malhotra, N., & Ackfeldt, A. L. (2016). Internal communication and prosocial service behaviors of 

front-line employees: Investigating mediating mechanisms. Journal of Business Research, 69(10), 4132-

4139.  

Merten, F., Gloor, P. (2010). Too much e-mail decreases job satisfaction. Procedia - Social and 

Behavioral Sciences, 2(4), 6457-6465. 

Morgan, R.M. & Hunt, S.D. (1994), The commitment-trust theory of relationship marketing, Journal 

of Marketing, Vol. 58, July, pp. 20-38. 

Olguin, D. Pentland, A. Waber, B. (2007) Studying Microscopic Peer-to-Peer Communication 

Patterns. (2007) Proc. AMCIS Americas Conference on Information Systems, Keystone, Colorado, Aug. 

9-12, 2007. 

Pang B. & Lee L. (2008) Opinion Mining and Sentiment Analysis, Foundations and Trends in 

Information Retrieval, 2 (1-2), 1-135. 

Patterson, P., & Patterson, P. (2016). Retrospective: tracking the impact of communications 

effectiveness on client satisfaction, trust and loyalty in professional services. Journal of Services 

Marketing, 30(5), 485-489. 

Pennebaker, J. W. (2013). The secret life of pronouns. What our words say about us. New York: 

Bloomsbury Press. https://doi.org/10.1093/llc/fqt006 

Pentland, A. S. (2008) Honest signals: how they shape our world. MIT press Cambridge, MA. 

Pentland, A. (2012) The New Science of Building Great Teams, Harvard Business Review, April 

2012: 60-70. 

Pritchard, R. D., Jones, S. D., Roth, P. L., Stuebing, K. K., & Ekeberg, S. E. (1988). Effects of group 

feedback, goal setting, and incentives on organizational productivity. Journal of Applied Psychology, 

73(2), 337. 

Quené, H., & Van Den Bergh, H. (2004). On multi-level modeling of data from repeated measures 

designs: A tutorial. Speech Communication, 43, 103–121. 

Ramachandran, V. S. (2012). Self awareness: the last frontier, edge foundation web essay. www. edge. 

org/ 3rd_ culture/ rama08/ rama08_ index. html Retrieved April, 16.  

Ramos, C. M. (2007). Organizational change in a human service agency. Consulting Psychology 

Journal: Practice and Research, 59(1), 41. 



21 

Raudenbush, S. W., & Bryk, A. S. (2002). Hierarchical linear models: Applications and data analysis 

methods (second ed., Vol. 1). Thousand Oaks, CA: SAGE Publications. 

Roman, S., & Iacobucci, D. (2010). Antecedents and consequences of adaptive selling confidence and 

behavior: A dyadic analysis of salespeople and their customers. Journal of the Academy of Marketing 

Science, 38(3), 363–382. 

Reichheld F. (2003) The One Number You Need to Grow, Harvard Business Review, 81(12), 46-54.  

Shadish, W.R., Cook, T.D. & Campbell, D.T. (2002) Experiments and generalized causal inference. 

Experimental and Quasi-experimental Designs for Generalized Causal Inference. Houghton Mifflin 

Company, Boston, MA. 

Sirdeshmukh, D., Singh, J., & Sabol, B. (2002). Consumer trust, value, and loyalty in relational 

exchanges. Journal of marketing, 66(1), 15-37. 

Sparks, B. A., Bradley, G. L., & Callan, V. J. (1997). The impact of staff empowerment and 

communication style on customer evaluations: The special case of service failure. Psychology & 

Marketing, 14(5), 475-493.  

Torres, A. T. & Tribó, J. A. (2011) Customer satisfaction and brand equity. Journal of Business 

Research, 64(10), 1089-1096. 

Valente T.W. (2012) Network Interventions, Science, 337 (6090), 49-53. 

Wasserman, S., & Faust, K. (1994) Social network analysis: Methods and applications (Vol. 8).  

Cambridge University Press. 

Webster, C., & Sundaram, D. S. (2009). Effect of service provider's communication style on customer 

satisfaction in professional services setting: the moderating role of criticality and service nature. Journal 

of Services Marketing, 23(2), 103-113. 

Weick, K. E. (1995) Sensemaking in organizations. Thousand Oaks, CA: Sage. 

Weisband, S. (2002) Maintaining awareness in distributed team collaboration: implication for 

leadership and performance, in P. Hinds & S. Kiesler (Eds), Distributed Work (pp.311–333). Cambridge, 

MA: MIT Press. 

Whitelaw, C., Garg, N. & Argamon, S. (2005) Using appraisal groups for sentiment analysis, 

Proceedings of the 14th ACM International Conference on Information and Knowledge Management, 

p.631. 



22 

Wicklund, R. A., & Duval, S. (1971). Opinion change and performance facilitation as a result of 

objective self-awareness. Journal of Experimental Social Psychology, 7(3), 319-342. 

Wilson, E.O. (2012) The Social Conquest of Earth, Liveright Publishing Corporation, New York, 

Wirtz J. & Lee M.C. (2003) "An examination of the quality and context-specific applicability of 

commonly used customer satisfaction measures" Journal of Service Research, 5(4), 345-355. 

Zhang X, Gloor P. A., Grippa F. (2013) Measuring creative performance of teams through dynamic 

semantic social network analysis. International Journal of Organisational Design and Engineering, 3(2), 

165–184. 

Zimmerman, B. J. (2002). Becoming a self-regulated learner: An overview. Theory into practice, 

41(2), 64-70. 

  



23 

Appendix 

Workflow for the Virtual Mirroring process (Figure 4) 

 

Figure 4 About Here 

 

Collaboration Scorecard shown to account leaders (Table 4) 

Sample scorecard mentioned in (Gloor & Giacomelli 2014). Note that we used a part of this scorecard 

(Complexity, Steady Leadership and Responsiveness). This because some of the variables changed in our 

experiment: as account leaders changed their behavior, new variables gained predictive power, while 

others lost it. 

Table 4 About Here 
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TABLES 

 

Group N NPS  
Oct/Nov 
2013 

NPS 
May/Jun 
2014 

Mean NPS 
change 

Standard 
Deviation 

Levene’s 
Test (F) 

T-test (t) Mean 
Difference 

Experimental group 26 .483 .532 .050 .267 1.948 2.247* .166 

Control group 150 .801 .684 –.117 .331    
Notes. *p<0.05. 

 

Table 1. T-test for change in NPS from Oct/Nov 2013 to May/June 2014 of experimental (virtual 

mirrored) and control group (non-virtual mirrored). 

 
 
 

 

 Variable 1 2 3 4 5 

1 Customer Satisfaction (NPS) 1.00     

2 Group Degree Centrality -.278* 1.00    

3 Group Betweenness Oscillation -.352** .185 1.00   

4 Language Complexity -.257* .024 -.054 1.00  

5 Average Response Time -.289* .217 .124 .101 1.00 

Notes. *p<0.05; **p<0.01. 
 

Table 2. Significant correlations of variables and NPS. 
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Variable Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 

Constant .4703** .4654** .4707** .4658** .4695** .4171** .4611** 

Complexity  -.1976*     -.2014* 

Group Betweenness 
Oscillation 

  -.0422*    -.0431* 

Average Response Time    -.0487*   -.0454* 

Group Degree Centrality     -.0404   

Time      .01855  

Variance Level 2 .0453 .0448 .0370 .0385 .0401 .0485 .0319 

Variance Level 1 .0473 .0437 .0469 .0457 .0458 .0452 .0410 

ICC 48.90%       

Change in variance Lev. 2  -1.00% -18.14% -14.85% -11.46% 7.10% -29.46% 

Change in variance Lev. 1  -7.53% -0.92% -3.31% -3.08% -4.41% -13.25% 

N 64 64 64 64 64 64 64 

Groups 26 26 26 26 26 26 26 
Notes. *p < .05, ** p < .01. ICC = Intraclass correlation coefficient. 

 
 

Table 3. Models used to predict customer satisfaction. 
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Metric Well-performing Low performing Remedy SNA Metric 

Central leaders 

Leaders are well 
connected to 
customers indicating 
recognition by the 
customer  

Leaders are not 
recognizable from the 
outside 

Designated 
leaders need to 
become more pro-
active 

Betweenness 
centrality 
Degree 
centrality 

Steady 
leadership 

The same leaders 
stay in permanent 
contact with the 
client, providing a 
consistent contact 
point 

There is continuous 
rotation among the 
central leaders, making 
it hard for clients to 
identify reliable touch 
points 

A few people need 
to be designated 
as customer 
contacts, and 
communication 
has to be 
channeled through 
them 

Oscillation in 
group/actor  
betweenness 
centrality  

Responsiveness 

Prompt and 
consistent response 
indicates high team 
and customer 
engagement; enables 
fast problem-solving 

Slow response time 
might indicate a 
disengaged team, which 
often correlates with a 
dissatisfied customer 

Designated 
customer contacts 
should answer 
faster; raise 
awareness of 
importance of 
speed 

Average 
Response Time 
(ART) 

Initiative 

Proactive 
communication 
between parties; 
initiative is frequently 
on the leaders’ side. 
A few key leaders 
send more than they 
receive 

Uncoordinated flood of 
e-mails from disparate 
sources leads to 
confusion, and swamps 
client e-mails 

Customer 
communication 
should be 
channeled through 
designated touch 
points 

Average 
Weighted 
Variance in 
Contribution 
Index (AWCI) 

Sentiment 

Consistently well-
balanced sentiment 
of email subject lines 
signals fair and fact-
based discussion 

Uneven or overly 
positive and overly 
negative sentiment of 
email subject line may 
indicate severe 
customer dissatisfaction 

Don’t use overly 
positive or overly 
negative 
language, but stick 
to the facts. 

Calculated 
sentiment 
based on terms’ 
positivity and 
negativity 

Complexity 

A simpler and more 
shared language is 
used in the 
communication 
between parties 

A more complex 
language is used, 
making the message 
more difficult to 
understand 

Use a shared 
language that the 
customer can 
understand 

Language 
Complexity 

 

Table 4. Collaboration Scorecard. 
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FIGURES WITH CAPTIONS 

 

 

 

Figure 1. The Virtual Mirroring process. 
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Figure 2. Change of variables after Virtual Mirroring (mean values). 

 

 

 
 

Figure 3. Summary of Results (dotted line represents partially supported hypothesis) 
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Figure 4. Workflow for the Virtual Mirroring process. 

 


