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Abstract

This study examines two issues which have challenged prior experimental or survey research: (1) whether the time-varying effects
of service recovery on customer satisfaction may follow a long decay or short decay and (2) why and what service recovery efforts
have a higher and quicker buildup, with respect to the significance and timing of recovering customer satisfaction losses due to
service failures. The authors do so with a real-world data set from China’s mobile phone markets. The authors developed multi-
variate time-series model to simulate the dynamic service recovery process and implemented Bayesian estimation to resolve
overparameterization problem. The empirical results surprisingly reveal that apology-based service recovery efforts are the least
effective in salvaging customer satisfaction, with the shortest decay and lowest buildup intensity. In contrast, quality improvement
is the most effective, with the highest buildup and longest decay but slowest buildup toward the peak impact point. Compensation
has moderate and stable impact overtime. Communications’ impact on customer satisfaction builds up the quickest, though with
mild endurance and magnitude. Also, the decomposition models enable managers to monitor how many percentages of customer
satisfaction gains are originated from which types of service rescue efforts.

Keywords
marketing dynamics, customer satisfaction, service recovery, VAR, Bayesian estimation

Introduction Chung 2006; Smith and Bolton 2002; Smith, Bolton, and Wagner
1999; Yousafzai, Pallister, and Foxall 2005).

Even though the existing literature has ample studies on the
types and effects of service recovery efforts, little research
attention has been paid to how dynamic these effects are when
regaining customer satisfaction. Yet, such an assessment is
crucial for managers to check when and what rescue initia-
tives can be considered a success in combating customer satis-
faction loss. This study makes several contributions to the
literature as follows.

First, we explore the dynamic effects of service recovery.
The topic is interesting and potentially important because there
are two relevant literature streams that are usually independent:
service recovery papers and dynamic effects papers. On one
hand, we attempt to understand service recovery effects

Service recovery is an important issue for managers. Even the
most popular service providers cannot guarantee ““zero-defect”
service; fluctuation of service quality inevitably leads to occur-
rences of service failure. The more severe the failure is, the
more intense customer dissatisfaction will be, thus the more
critical it is for managers to employ revitalization strategies
to reduce customer churn rates.

Given this importance, prior studies have noted that service
recovery is a dynamic process of engaging in various marketing
activities to recuperate consumer satisfaction after the service
does not meet customer expectation or tolerance zone.! Suc-
cessful recovery efforts may resolve customer complaints and
restore confidence. However, failures in recovery may lead to
even more consumer disappointment toward the products and
brands. In resolving service failures, firms may adopt various
recovery strategies, including quality improvement, compensa- ! gysiness School, Sichuan University, Chengdu, China
tion, apology, and communications. These efforts are not consid- 2 College of Business, University of Texas, Arlington, TX, USA
ered temporary tactics but rather long-lasting service recovery iSchool of Management, Fudan University, China,
mechanisms to sustain customer satisfaction (Bitner 1990; Guanghua School of Management, Peking University, Beijing, China
Davidow 2000; G(.)odwin and Ross 1989; Gr.eenberg 1990; Hess, Corresponding Author:

Ganesan, and Klein 2003; Johnston and Michel 2008; Luo and Zheng Fang, Business School, Sichuan University, Chengdu 610064, China.
Homburg 2007, 2008; Maxham and Netemeyer 2002; Rust and  Email: fangzheng@gsm.pku.edu.cn
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dynamically. Most prior studies of service recovery are static
(frequently experimental), whereas this article relies on time-
series model and data. Although there are few longitudinal
studies (see Bolton and Drew [1991]), their data only have
three time points and could not analyze time-varying impact
accurately. On the other hand, we extend time-series applica-
tions of marketing dynamics in service recovery area. Prior
time-series studies have pointed out the “buildup and decay
effects” of market instruments (Little 1979; Luo 2009). Fol-
lowing this research stream, we examine whether the effects
of service recovery strategies on customer satisfaction may fol-
low a short or long decay, and which service recovery strategy
has a lower or higher buildup. We also quantify how much
money the company must spend in order to fully recover the
customer satisfaction losses.

Second, we also develop a theoretical model on why and
which service recovery efforts have a higher and quicker
buildup. Prior research suggests that buildup magnitude (peak
impact) and timing (buildup time) are heterogeneous for differ-
ent marketing instruments (Bronnenberg et al. 2008; Dekimpe
and Hanssens 1999; Luo 2008, 2009). Following this stream of
research, we compare and contrast the buildup intensity and
duration with respect to the satisfaction impact of service
recovery strategies. Although expectancy and disconfirmation
theories predict a highest buildup for quality improvement, jus-
tice and relationship marketing perspectives suggest the greater
potential of using compensation and communications to regain
customer satisfaction after service failures. Our study examines
the relative impact of all four service rescue strategies simulta-
neously. It advances services marketing literature by ranking
the relative buildup effects and clarifying how well different
theoretical perspectives can predict the timing and significance
of service recovery for salvaging customer satisfaction.

Third, from a methodological aspect, our study is unique.
Different from previous studies using perceptual soft data with
survey or experiments, this article utilizes company archival
hard data. The setting of our data set is interesting because it
is related to a major Chinese mobile phone telecom company
and how this company seeks to pull back its customer
satisfaction after a major service failure caused by the deadly
earthquake. The developed time-series models account for the
endogenous problems due to reverse causality, full interac-
tions among endogenous variables, autoregressive effects,
market competition, and many alternative explanations. Also,
we utilized Bayesian Estimation to resolve latent over-
parameterization problem.

Recently, the Chinese mobile telecommunication sector has
grown very rapidly. Although only one of the ten Chinese had a
phone 5 years ago, today more than 1.25 million cellular sub-
scribers sign up in China every week. As of June 2010, China
has 796 million mobile customers, ranking the first in the
world. The mobile telecommunications industry in China is
dominated by three state-run businesses: China Telecom,
China Unicom, and China Mobile. The three companies were
reformed by a recent revolution and restructuring launched in
May 2008. Since then, the three companies have gained 3G

licenses and provided fixed-line and mobile business in China.
Due to fierce competition and fickle consumer choices, the
three powerful operators have to rely on superior service qual-
ity and service recovery so as to minimize the churn rate of
extant subscribers and attract new subscribers from competi-
tors. As such, the Chinese mobile phone markets offer a desir-
able setting to test the importance of service recovery to regain
and sustain customer satisfaction and market performance.
The rest of the article is organized as follows. We begin with
the literature review. Based on the literature review, we present
a theoretical framework regarding the dynamic effects of ser-
vice recovery efforts on customer satisfaction. Then, time-
series models are developed and applied to a data set to test the
hypotheses. Finally, results and their implications are provided.

Dynamic Effects of Service Recovery on
Customer Satisfaction

Marketing dynamics are important for the purpose of evaluat-
ing the time-varying effects and contribution of marketing vari-
ables in the long run. Prior time-series studies have pointed out
the “buildup and decay effects” (Little 1979), or “wear-in”
and “wear-out” effects of advertising (Pauwels et al. 2004) and
word of mouth (Luo 2009). According to previous studies,
buildup and decay impacts are modeled by impulse-response
function (IRF) in dynamic models, which we will discuss in
detail in Modeling Short or Long Decay and Buildup Intensity:
IRF section. Buildup means the increasing impact before IRF
reaches its peak impact point, while decay refers to the decreas-
ing impact over time from the peak impact point to zero
(Bronnenberg et al. 2008; Pauwels and Hanssens 2007). Other
studies have proposed ‘“persistence” or “dynamic erosion
effects” (Bronnenberg, Dhar, and Dubé 2009; Bronnenberg,
Mabhajan, and Vanhonacker 2000) and an “adjusting period”
(Pauwels, Hanssens, and Siddarth 2002) or ‘“dust-settling
period” (Nijs et al. 2001).

Service Recovery Strategies

By and large, service recovery refers to the actions an organi-
zation takes in response to a service failure (Gronroos 1988).
Recovery management has a significant impact on customer
evaluations because customers are usually more emotionally
involved in recovery than in routine or first-time service. They
are often more dissatisfied by an organization’s failure to res-
cue than by the service failure itself (Berry and Parasuraman
1991; Bitner 1990; Hess, Ganesan, and Klein 2003; Luo
2007). Companies known for excellent service go the extra
mile to cover all the costs a failure incurs. If the inconvenience
is so severe to customers, the tone of recovery responses must
signal the company’s deepest regret (Hart, Heskett, and Sasser
1990; Smith, Bolton, and Wagner 1999).

As shown in Table 1, services marketing literature has sug-
gested several key recovery strategies. Quality improvement is
the firm’s improvement in providing quality services to cus-
tomers so that a similar future service failure seems remote
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Table I. Service Recovery Literature.

Service Recovery Strategy

Data Dynamic Effects

Quality
Research

Improvement Compensation Apology Communications

Company
Perceptual  Archival Long  Buildup Modeling
Soft Data Hard Data Decay Magnitude Endogeneity

Bitner (1990) Vv

Bitner et al. (1990) Vv Vv

Kelley, Hoffman, Vv Vv Vv
and Davis (1993)

Johnston (1995)

Conlon and Murray N4
(1996)

Boshoff and Leong
(1998)

Smith and Bolton
(1998)

Boshoff (1999)

Smith (1999)

Smith and Bolton
(2002)

Wirtz and Mattila
(2004)

Harris et al.(2006) Vv

Grewal et al. (2008)

This research N4 vV

<

L

1 L U S G S

v
v

< <

<<
LU O L O L

v
v v Vv v Vv

(Johnston and Michel 2008; Van Vaerenbergh, Lariviere, and
Vermeir 2009). Compensation is the discounts, free merchan-
dise, refunds, coupons, and other economic incentives offered
by the organization to counteract the inequity caused by a
service failure (Smith, Bolton, and Wagner 1999). An apology
from the service providers conveys politeness, courtesy, con-
cern, effort, and empathy to customers who have experienced
a service failure (Hart, Heskett, and Sasser 1990; Kelley,
Hoffman, and Davis 1993; Smith, Bolton, and Wagner 1999).
In addition, communications are those media press activities
taken in order to make the customers aware of root causes iden-
tified and rescue processes implemented (Andreassen 2000;
Van Vaerenbergh, Lariviére, and Vermeir 2009; Yavas et al.
2004). With both surveys and experiments, Smith, Bolton, and
Wagner (1999) show that recovery attributes such as apology,
compensation, and response speed affect perceived justice and
thus influence customer satisfaction.

This study extends the services marketing literature by
tracking the dynamic effects of service recovery strategies on
customer satisfaction. To our knowledge, we are the first to
examine dynamic effects of service recovery in terms of the
long decay and buildup impact. Indeed, because prior studies
have focused on the cross-sectional effects of service recovery,
Maxham and Netemeyer (2002) have explicitly called for
research on studies examining the dynamics of recovery efforts
and perceptions over time. Also, complementary to most prior
studies with survey- or experiment-based “soft” data, our
research takes advantages of company records-based “hard”
data, in the context of a major service failure event. The devel-
oped time-series models account for reverse causality and full

interactive effects among service recovery and customer
satisfaction, autoregression effects, market competition, and
many alternative explanations. Table 1 summarizes the aspects
by which our study advances the services marketing literature.

Hypotheses on the Dynamic Effects of Service Recovery
Short or long decay. Do the effects of service recovery strate-
gies on customer satisfaction have a short or long decay?
Although prior literature has not provided a direct answer,
some studies allude to the possibility of a short or long decay,
depending on the specific type of service recovery efforts. For
example, according to the Affect Infusion Model (AIM; Forgas
1995), in the short run, customers are more likely to rely on
their feelings because feelings are often elicited immediately
(Pham et al. 2001). That is, affective responses are evoked
much quicker than cognitive responses. However, as customer
experience accumulates over time, the impact of affective
factors on customer satisfaction decreases, and the impact of
cognitive factors on customer satisfaction increases (Homburg,
Koschate, and Hoyer 2006). This is because cognitive factors
are more reliable than affective factors when customers make
judgments (Leventhal 1980). As such, affective factors evoke
short-lived responses, thus leading to a short decay. In contrast,
cognitive factors induce long-lived responses and effects on
customer satisfaction, thus generating a long decay.
According to their definitions in service recovery efforts,
quality improvement, compensation, and communications are
closer to cognitive factors, but apology is more related to affec-
tive factors. More specifically, quality improvement seeks
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service efficiency improvements, minimizes the reoccurrence
expectation of the same service failure, and reduces customer
expectation disconfirmation by enhancing service quality
(Johnston and Fern 1999; Luo and Bhattacharya 2006; Oliver
and Swan 1989a). All of these are in the cognitive factor cate-
gory. Because compensation involves the economic incentives
offered by the organization (Smith, Bolton, and Wagner 1999),
customers would become satisfied if they recognized that eco-
nomic incentives could offset their losses. So, compensation is
a cognitive factor. Communications are endeavors to make cus-
tomers aware of rescue steps and actions (Van Vaerenbergh,
Lariviere, and Vermeir 2009). Aiming at adjusting the expecta-
tion of service quality, communications can shape and change
customer cognitions. However, an apology from the service
providers conveys politeness, courtesy, concern, effort, and
empathy to customers (Hart, Heskett, and Sasser 1990). In
social exchange and equity theories, apology is viewed as a
valuable reward that redistributes esteem (Hatfield, Walster,
and Berscheid 1978) and would mainly evoke affective
responses (Smith, Bolton, and Wagner 1999). Therefore, the
AIM and services marketing literature predict that quality
improvement, compensation, and communications are closer
to cognitive factors and, thus, have a long decay (more endur-
ing impact). In contrast, apology is closer to affective factors
and, thus, has a short decay (less enduring impact) in their
effects on customer satisfaction over time.

Hypothesis I After service failures, the time-varying impact
of service recovery strategies such as quality improve-
ment, compensation, and marketing commutations on cus-
tomer satisfaction has a long decay, while that of apology
on customer satisfaction has a short decay.

Buildup intensity and peak timing. Besides decay heterogene-
ity, service recovery strategies may vary in terms of buildup
intensity and timing of the peak impact. Many scholars have
identified the dominant importance of quality improvement-
based service recovery efforts for recouping customer satisfac-
tion, thus suggesting the relative stronger buildup effects of
quality improvement than those of compensation or apology
when handling customer complaints and dissatisfaction (Hart,
Heskett, and Sasser 1990; Tax, Brown, and Chandrashekaran
1998). Furthermore, prior studies (Johnston and Fern 1999; The
National Complaints Culture Survey 2006) indicated that after
service failures the prime customer expectation is to have the
problem fixed; tokenism and even compensation are not key
customer requirements. The survey also found that the offer
of free goods or services following poor service was deemed
important by less than 5% of the customers. Indeed, quality
improvement represents the most significant means of handling
complaints with the highest impact on customer satisfaction
(Hart, Heskett, and Sasser 1990; Johnston and Clark 2005;
Reichheld and Sasser 1990; Stauss 1993). Therefore, it is
expected that among the four service recovery strategies, qual-
ity improvement has the highest peak point in buildup regard-
ing the impact on customer satisfaction

Hypothesis 2a: The time-varying impact of quality
improvement on customer satisfaction has the highest
buildup compared to that of compensation, apology, and
communications.

According to the social exchange theory, a service recovery
encounter can be viewed as an exchange in which the customer
experiences a loss due to the failure and the organization’s
attempts to provide a gain, in the form of a rescue effort, to
make up the customer’s loss. Social exchange and justice the-
ories (Oliver and Swan 1989b; Walster, Berscheid, and Walster
1973) identify three dimensions of perceived justice that may
influence customer satisfaction: distributive justice, which
involves resource allocation and the perceived outcome of
exchange (Adams 1966); procedural justice, which involves
the means by which decisions are made and conflicts are
resolved (Thibaut and Walker 1975); and interactional justice,
which involves the manner in which information is exchanged
and outcomes are communicated (Bies and Moag 1986).
A meta-analysis of 60 independent studies indicates that
customer satisfaction is affected most, in terms of both inten-
sity and response timing, by distributive justice, then by inter-
actional justice, and only weakly by procedural justice
(Orsingher, Valentini, and de Angelis 2010). Because compen-
sation is the only recovery strategy that affects distributive jus-
tice (which is the most effective and efficient justice dimension
affecting customer satisfaction), social exchange and justice
theories would suggest that the impact of compensation has a
higher peak point and faster buildup than that of apology and
communications.

Hypothesis 2b: The time-varying impact of compensation
on customer satisfaction has a higher and faster buildup
than that of apology and communications.

The relationship marketing literature suggests that timely com-
munications can boost customer trust and commitment, which
are two key factors of boosting customer relationships and satis-
faction (Morgan and Hunt 1994). Prudent communications are
more effective in resolving disputes and aligning perceptions
and expectations, more so than compensation or apology
(Anderson and Narus 1990; Moorman, Deshpande, and Zaltman
1993). In addition, communications make customers aware that
the company would try to resolve the problems rather than act
opportunistically (Vazquez Casielles, Sudrez Alvarez, and
Diaz Martin 2010). This would enable the firm to regain more
customer confidence than compensation and apology do. As
such, the relationship marketing paradigm implies that effective
communications of the service rescue efforts would promote
customer—firm relationships and, thus, lead to higher customer
satisfaction and recoup the customer satisfaction loss more
quickly, more so than compensation and apology.

Hypothesis 2c: The time-varying impact of communications
on customer satisfaction has a higher and faster buildup
than that of compensation and apology.
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Generally speaking, Hypotheses 2a, 2b, and 2¢ are competing
hypotheses derived, respectively, from expectation framework,
social exchange theory, and relationship marketing literature.
These competing hypotheses are subject to empirical data test-
ing as follows.

Data and Measures
Data Setting

Because service recovery strategies are implemented after the ser-
vice failures, it is challenging to conduct systematic empirical
research with real-world data on service failures recovery. If a
serious service failure is involved, it is more insightful to conduct
a field study on the effectiveness of the recovery strategies.

Our data set is obtained from a field study with the Chinese
mobile phone telecom industry. This industry is a typical oligo-
poly market which is consisted of only three major competitors.
One of the three (hereafter CM company) provides the data for
our study. In 2007, the CM company upgraded the mobile net-
work equipment in Chengdu (CD) regions, and the new net-
works were still in the commissioning phase in 2008.
However, in May 12, 2008, a catastrophic earthquake occurred
in Western China and seriously affected the CM’s service
regions more than 100 km away. After the earthquake, the
newly installed networks were very unstable. That resulted
in serious service failures with frequent dropped-calls during
a crucial moment in the earthquake. Usually, the ratio of
dropped-call rate should be less than 0.3% in common situa-
tions. However, dropped-call rate was 8% right after the
earthquake, which is nearly 27 times as big as in the common
situations. At the same time, two other rival networks were
relatively reliable and did not experience major communica-
tion failures. Therefore, customers of the CM company
became very dissatisfied. Hotline complaints were as high
as 30,000 consumers a day. In order to restore the market, the
CM company launched the service recovery strategies from
the day of the quake.

Top management of the company engaged in a dynamic,
closed-loop strategy of service recovery. More specifically, the
company launched various recovery strategies to improve cus-
tomer satisfaction and adapted the recovery strategies on the basis
of the consumer satisfaction level each week. This closed-loop is
aunique feature in our data set and requires an appropriate meth-
odology to account for the full endogenous cycle between service
recovery efforts and customer satisfaction. The recovery strate-
gies of the CM company included quality improvement, compen-
sation, apology, and communications. Their measures are
discussed next. Because of the serious communication service
failure, the whole recovery process lasted for 39 weeks until the
satisfaction level had been stabilized about around 95%. Thus,
the data set consists of 39 weeks (May 12,2008 to February 14,
2009). Data were collected by telephone surveys. The samples
are the same consumers who used the mobile network before
the serious service failure. In ensuring the validity of the mea-
sures, more than 10% of the consumer base (over 1 million
users) of the company was polled every week.

Measures

Customer satisfaction. Customer satisfaction is the overall
satisfaction evaluation of the mobile voice service of the CM
company. The company used random sampling with the last
four digits of the mobile phones in service. Customers rated
their satisfaction levels in several categories: very satisfied,
satisfied, not satisfied, or no answer. The final measure of
customer satisfaction each week was scaled by the number
of consumers surveyed.

Quality improvement. Quality improvement refers to the
degree of improvement in providing quality mobile phone
voice services to customers. We measure this variable with
100% minus the dropped-call rate. Dropped-call rate means the
percentage of unexpected disruption and disconnection of
voice services. This measure is an important indicator in the
field of mobile communications. In common situations, the
ratio of dropped-call rate is less than 0.3% in the CM company,
so the nondropped-call rate is more than 99.7%. Weekly data of
the nondropped-call rate track how well the quality of voice
service is improved over the previous week. The smaller the
dropped-call rate, the better the quality improvement for the
voice service each week.

Apology. Apology is the behavior of requests for forgive-
ness of the CM company. Following Smith, Bolton, and
Wagner (1999), we measure apology as a categorical variable.
If the company has apologized to the public via mass media
such as TV and newspapers, the value of this variable is one.
Otherwise, it is zero.

Communications. Communications strategy is measured as
the total cost of media spending that is used by the CM com-
pany to convey to its customers the ongoing progress of voice
service recovery. The company used TV ads, newspaper, and
radio to announce the progress of repairing communication
networks and protecting communications in earthquake disas-
ter relief stages.

Controls to Rule Out Alternative Explanations to
the Results

During the recovery process, customer satisfaction may be
affected by other factors, for which we need to control. We
have four categories of control variables. First, we account
for the influence of marketing actions of the CM company.
From the perspective of the product or channel strategies,
there are no major changes in the 39 weeks. Regarding the
pricing strategy, the principle way the company rewarded
loyal consumers was to refund money to their accounts. This
part of the expenses and the corresponding price changes will
be reflected in the compensation strategy. From the promo-
tion strategy point of view, we control for the nonroutine
public activities in the 39 weeks (e.g., celebration of 3G
licensing of mobile communications), which can enhance
company reputation.
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Table 2. Data Descriptions and Stationarity Tests.

Data Descriptions Stationarity Tests

Variables M SD Min Median Max Type Tau p Value
CS 0.888 0.068 0.751 0912 0.971 Zero Mean —1.95 .049
Ql 0.982 0.024 0.920 0.996 0.998 Zero Mean -5.10 <.001
Compensation 0.443 0.337 0.000 0.357 1.000 Trend -3.22 .097
Apology 0.179 0.389 0.000 0.000 1.000 Zero Mean -2.29 .023
Communications 0611 0.337 0.000 0.684 1.000 Zero Mean —1.73 .079

Note. CS = customer satisfaction, service recovery strategies include QI = quality improvement, compensation, apology, and communications. Compensation and
communications are linearly transformed into [0, |] interval to avoid disclosing CM company’s financial details. Stationarity tests are based on the standardized

value of five variables.

Table 3. Granger Causality Test Results.

Caused by
Results (& Ql Compensation Apology Communications
Cs — <.001 .009 .027 <.001
Ql .097 — .072 <.001 <.001
Compensation .507 .002 — 440 .630
Apology .196 .107 .563 — <.001
Communications 407 <.001 031 .652 —

Note. CS = customer satisfaction; QI = quality improvement. Entries are the p values for the Granger causality tests.

Further, we control for market competition. We have data
records on the public activities of the firm’s competitors, which
may affect the CM company’s customer satisfaction. In addi-
tion, major economic events such as financial crisis may affect
customer spending and, thus, may impact customer satisfac-
tion. Finally, social factors such as national holidays (e.g., the
Mid-Autumn Festival) and giant-scale social publicity (i.e., the
Olympic torch relay) also affect customer satisfaction. In order
to check the potential impacts of the above factors, we establish
the Equation 1 to analyze:

CSt = %o + Xfirm_tevel
X (major promotions, nonroutine public activities)

+ Yindustry_level X (competitors’ public activities)

+ Xeconimic_level X (CCOHOII’IIC events) + Xsocial_level

x (national holidays, giant — scale social publicity) + €,

(1)

where XolS the lntercept9 Xfirm_level> Xindustry_levelﬂ Xeconomic_level»
Ysocial_level ar€ vectors of coefficients, and ¢, is residual term.

CM company did not provide archival data needed in Equa-
tion 1. We collected these data by searching massing media.
Therefore, these data are not very precise and could only be
coded into dummy variables. Based on these data, we find from
empirical data analysis that the model of Equation 1 is not sig-
nificant statistically, F(7,31) = .860, p = .527. Thus, we can
partly rule out the alternative explanations due to the multilevel
control variables, with respect to the impact of service recovery
on customer satisfaction as reported next.

Data Stationarity and Granger Causality Tests

Stationarity is an important assumption to check in time-series
data so as to prevent spurious results. There are many stationar-
ity tests and the most common method is the Augmented Dick-
Fuller (ADF) test. We implemented ADF tests after standardiz-
ing the five variables. As can be seen from Table 2, ADF test
results suggest stationary time series. The null hypothesis is
that there exists a unit root for the customer satisfaction and
service recovery variables can be rejected at the level of p <.1.

Further, in order to understand the time-based causality,
we conducted pair-wise Granger causality test. The results are
shown in Table 3. First, quality improvement, compensation,
apology, and communications Granger cause consumer satis-
faction, which is quite consistent with the findings of previous
studies. Second, there are complicated interactions among the
four service recovery strategies. Compensation, apology, and
communications Granger cause quality improvement, quality
improvement Granger causes compensation, communications
Granger causes apology strategy, and quality improvement
and compensation would Granger cause communications.
Third, we find reverse causal relationships. Customer satis-
faction Granger causes quality improvement, which reflects
the “feedback effects of management performance”
(Dekimpe and Hanssens 1999). It confirms that a decrease
of consumer satisfaction pressures the CM company to restore
its communication network. In sum, these data reveal some
complex relationships and reverse causal effects. Modeling
the data set then would require a dynamic system that can
account for both direct and indirect effects between endogen-
ous variables.
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Models

Modeling the Marketing Dynamics: Vector
Autoregressive (VAR) Model

VAR model is appropriate for capturing the complex, dynamic
relationships between recovery strategies and customer satis-
faction. VAR model can treat each endogenous variable in the
system as the function of lagged values of all the variables. It
extends the regression of the single endogenous variable to
simultaneous regressions of various endogenous variables.
Thus, VAR can model a closed loop, in which (1) recovery
strategies and their interactions affect customer satisfaction
and (2) the weekly recovery decisions of the CM company are
based on last week’s customer satisfaction. VAR model can
handle this endogeneous cycle (Bronnenberg et al. 2008;
Bronnenberg, Mahajan, and Vanhonacker 2000; Dekimpe and
Hanssens 1999; Luo 2009;Nijs, Srinivasan, and Pauwels 2007).

In the estimates, VAR model can fully reflect the time-
varying dynamic effects of endogenous variables in the system.
First, the model can estimate the time-varying effects of service
recovery strategies on customer satisfaction in terms of the
short term (immediate ¢ 4+ 1) and long term (cumulative over
t+1,t+2,t+3,...,and ¢ + ), or the direct effects. Second,
VAR can estimate the feedback effect of consumer satisfaction
on recovery strategies, or the reverse effects. Third, it can esti-
mate the carryover effect of all the variables, that is, the influ-
ence of previous customer satisfaction on current customer
satisfaction. Fourth, the model can also estimate the cross
effects of recovery strategies, that is, the influence of compen-
sation on communications. The VAR model constructed in this
study is as follows:

CSs, S0+ Onit
QL 820 + Ot
Compensation, = | 839 + O31¢
Apology, B40 + Bart
Communications; Os0 + Os1t
_(qu (P/iz (P/i3 (Pli4 (P/is_
J (Pél (Péz (P£3 (924 (P]ﬁs
D0k ok o ohy @ )
= (P{u (P{tz (P{B (Pim (P{tS
o o ol ok o]
CS,_; e1r
Qlt—j €2t
Compensation,_; + | €3
Apology,_; €4¢
Communications;_; €5, |

CS represents customer satisfaction. Service recovery strate-
gies include quality improvement (QI), compensation, apology,
and communications. Also, ¢ is time, j is lag length, and € is the
random disturbance term. &g, 029, 030, 049, and dsy are the

intercepts; ©1,, ®13, P14, and @5 are direct impacts, @51,
031, P41, and s are feedback impacts, @11, 022, P33, Pag, and
@ss are carryover impacts, and @23, @24, @25, P32, P34, P35,
©42, P43, P45, P52, Os3, and @s4 capture the full interactive
effects among service recovery strategies in VAR. In elimi-
nating the scale difference, we standardize the variables
before estimating the VAR model.

Estimating Parameters: Bayesian Method

Because data only persist for 39 periods, we use Bayesian
Estimation to avoid potential overparameterization problem
that often occurs with the use of VAR models when sample
size is limited (Litterman 1986). Let vector y, = (CS;, Ql,,

Compensation,, Apology,, Communicationst)/, then the Equa-
tion (2) can be expressed as the simple form of VAR:

P
¥, =5o+51t+Z(Djy,7j+8,, (3)
j=1

where t = 1,..., T, &, and & are k x 1 vector (k = 5),

®y,...,D, are k X k matrix. €;,..., e7~Ny(0, X), Zisa k
X k positive definite error covariance matrix.

Suppose:

Y:(yla"'vyT)/ ,

B = (807617(1)17""@;7’)

X = (Xo, X1, -+, Xr-1)

)(f/ = (latay/p"'y/[prrl)
E:(81,82,,...87)

!

y = vec(Y)
B= vec(B/)
e =vec(E)

Thus, the Equation 3 is expressed as following:
Y=XB+eory=XQL)p+e (4)

If B~ N(B*, Vp), then the density function of prior distribu-
tion is as follows:

710 = G 1l exp |- 5= 87 8- 8- )

The likelihood function of Gaussian process should be
1 ir)2 ~1)2
/ = (— Ir®%
(Bl) = () 2l @ 272
1
exp [—E(y —X QLB Irez - (X @h)B)] .

(6)

Therefore, the density function of posterior distribution is:
1 N _
1B xexp| -5 (B-BE BB, 0

Where the posterior mean is as follows:
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— ’ -1 !
B=[r'+xez )] [+ ez ], ®)
the posterior covariance matrix is as follows:
_ , -1
Sp = {Vﬁ—l —&-(XX@Z")} 9)

In practice, the prior mean " and the prior variance Vg need to
be specified. According to Litterman (1986): (1) the parameters
are all assumed to have zero means except the coefficient on
the first lag of the dependent variable, which is given a prior
mean of 1, and (2) the prior variance can be given by

_ [ o
V(1) = { (081 /18,)’

if m=n

if m#n’ (10)

where v,,,(/) is the prior variance of the (m, n)th element of @,
M\ is the prior standard deviation of the diagonal elements of @,
0 is a constant in the interval (0,1), and G,,,” is the mth diag-
onal element of 2.

Modeling Short or Long Decay and Buildup
Intensity: IRF

IRFs estimate the time-varying effects of service recovery stra-
tegies on customer satisfaction. The IRF figure results can
visually present the time-varying dynamics and identify the
long decay or short decay pattern, as well as the buildup of the
effects toward the peak point. Based on the VAR model, IRF
can estimate the dynamic responses of other endogenous vari-
ables to an unexpected shock in an endogenous variable in the
system. For example, if communication-based service recovery
efforts change one unit in a given week, how will customer
satisfaction respond to this change over time? Suppose that the
Equation 3 is a stationary VAR process, Wold Decomposition
Theorem suggests that Equation 3 can be decomposed in a
moving average way. Each endogenous variable is expressed
as current and lagged linear combinations, and the process is
as follows:

)4
Yo=Y @y, =00+ 811+, (11)
j=1
(I =@ L—DyL% - =@ L)y, =8+ 81t +g  (12)
yi=U—®L—®,L% — =D L") (8 + 811)
+ (- O L—D,L> — - —D L) e, (13)
If(l — ®,L — ®,[% — - — ®,[)"'=¥(L), the Equation (13)
becomes:
=W(L)(8 + &11) + ¥(L)e
yt ( )( 0 1 ) ( ) t (14)

= \P(L)(&) + 811‘) +€ + \P18t71 + \P28t72 + ...

Then, at the time ¢ + s:

Table 4. VAR Model Comparisons with Different Lags.

Index VAR(I) VAR(2) VAR(3)
HQC —18.929 —18.141 —17.629
AIC —19.389 —18.985 —18.857
SBC —18.096 —16.590 —15.338

Note. AIC = Akaike Information Criterion; HQC = Hannan-Quinn Criterion;
SBC = Schwarz Bayesian Criterion; VAR = Vector Autoregressive.

yt+s = lP<L)<80 + 61t> + 8f+s + lIjlgtﬂfl + lngtJrsz (15)
+.. +¥e, +¥g, + ...

From Equation 12, we can derive:

ayi,ﬂrs
¢,

"t

%:‘I’sz LAt

T
= =>u (16)
s=1

where W;is £ X k matrix with each element \|1§;>, \lll(;) is IRF
which represents the impact of the innovation of jth variable
on the value of ith variable which lags s periods. \IIZ represents
accumulated impulse-response function (AIRF), or the total
impact of jth variable’s innovation on ith variable’s value from
Period 1 to Period T.

Based on IRF, we can analyze the decay shape and buildup pat-
terns in the time-varying effects of recovery strategies on con-
sumer satisfaction. Buildup means the increasing impact before

\.|J§;) reaches its peak impact point. The decay shape is deter-
mined by the length of the decay, or time periods with decreas-

ing ¢§;> from the peak to zero (Bronnenberg et al. 2008;
Pauwels and Hanssens 2007).

Results
VAR Model Results

We calculate three indices of goodness of fit to determine the opti-
mal lag length of VAR model. Asreported in Table 4, the statistics
of Hannan-Quinn Criterion, Akaike Information Criterion, and
Schwarz Bayesian Criterion suggest that VAR (1) model is opti-
mal. Also, we tested various assumptions of the VAR residuals
(multivariate normality, omission-of-variables bias, White het-
eroskedasticity tests, and Portmanteau autocorrelation). No viola-
tions of these assumptions are found at the 90% confidence level.
On the basis of unit root tests of VAR (1) model, the moduli of
Roots of AR Characteristic Polynomial of the model are less than
1, and all five characteristic roots fall within the unit circle, con-
firming the stationarity of VAR (1) process. The R? results of the
five endogenous variables are more than 80%, indicating that
VAR (1) model fit the data reasonably well. Figure 1 presents the
observed and fitted customer satisfaction. Again, the results sup-
port the fitness of the VAR (1) model for this data set.

Results on Buildup and Decay

The time-varying effects of service recovery strategies on
customer satisfaction as measured by IRFs are reported in

Downloaded from jsr.sagepub.com at TEMPLE UNIV on November 21, 2013


http://jsr.sagepub.com/
http://jsr.sagepub.com/

Fang et al.

349

1.00

0.95

0.90

0.85

123456 7 8 91011121314151617 18 192021222324 2526272829 30313233343536373839

Figure I. VAR results of the observed and fitted customer satisfaction series.
Note. Solid line is the observed customer satisfaction. Dashed line is the fitted customer satisfaction by the VAR model.

Table 5. Inmediate and Cumulative Effects of Service Recovery on Customer Satisfaction.

Immediate Effects

Cumulative Effects

Est sb t p Value Est SD t p Value Cumul./Immed. Peak Impact

CS 493 .108 4.570 <.00l 2.196 .883 2.487 017 4.454 493+ (0.108)
Ql .304 .077 3.950 <.001 2.032 925 2.197 .034 6.684 489+ (0.106)
Compensation .51 .048 3.180 .003 0.510 240 2.125 .040 3.377 .18+ (0.053)
Apology .058 .034 1.740 .092 0.058 .034 1.740 .092 1.000 .058* (0.034)
Communication 13 .048 2.350 .025 0.399 231 1.727 .089 3.531 .145%* (0.064)
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Figure 2. Time-varying responses of customer satisfaction to quality improvement-based service recovery efforts.

Table 5. First, customer satisfaction has a significant carryover
impact, not only for the immediate term (Y= 493, p < .001)
but also the long term (V{, = 2.336, p = .094). This means that
the higher the previous period customer satisfaction, the easier
it is to regain the lost ground of customer satisfaction. Second,
the quality improvement-based service recovery strategy has
immediate positive impact on customer satisfaction (\|/§12) =
304, p < .001), and the cumulative impact is also positive
(Y], = 2.032, p = .034). Third, compensation improves cus-
tomer satisfaction for both the immediate term (\|J§13) = .151,
p =.003) or cumulative terms (], = .510, p = .040), with the
cumulative effect as 3.777 times as immediate effect. Fourth,

apology has significant immediate impact on customer satis-
faction (\IJ%) =.058, p = .092). But after the second week, there

is no significant effect (\|;<1i3 = {1, = .058). The effects of
apology on customer satisfaction drop to zero quickly, with
minimum decay impact. Fifth, communications have signifi-
cant positive immediate impact (\|/<115) = .113, p = .025) and
cumulative effect (V{5 = .399, p = .089). Thus, communica-
tions tend to build intangibles with continuous impact on reco-
vering the lost customer satisfaction.

The IRF responses of customer satisfaction to service recov-
ery strategies are shown in Figures 2, 3, 4, and 5. In these fig-
ures, the horizontal axis represents time (in weeks), and the
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Table 6. Buildup and Decay of the Dynamic Effects.

Ql Compensation Apology Communications
Buildup Decay Buildup Decay Buildup Decay Buildup Decay
Week 7 14 3 5 0 | 2 |

Note. QI = quality improvement.
Entries are weeks.

Table 7. Buildup Intensity and Timing.

Buildup Time (Week)

Buildup Intensity Peak Point Relative Intensity

Ql 7
Compensation 3
Apology I
Communications 2

0.489% (0.106) 1.000
0.181% (0.053) 0370
0.058* (0.034) 0.119
0.145%* (0.064) 0297

Hypothesis testing of relative intensity Ba—Pob 0.1 level C.V. Test Conclusion
QI > Compensation 0.308 0.197 Significant
QI > Communications 0.344 0.206 Significant
Compensation > Apology 0.123 0.105 Significant
Compensation> Communications 0.036 0.138 Insignificant
Communications > Apology 0.123 0.105 Significant

Note. Quality improvement (QI) is the baseline of relative magnitude calculation.

0.30
0.25
0.20
0.15
0.10
0.05
0.00
-0.05

-0.10

Figure 3. Time-varying responses of customer satisfaction to compensation-based service recovery efforts.

vertical axis reflects customer satisfaction responses. The
solid line represents the impulse responses, and dashed lines
indicate 90% confidence intervals. Figure 2 describes the
time-varying impact of quality improvement on consumer
satisfaction. The buildup period is from Weeks 1 to 7, with
peak impact at the seventh week (also in Tables 6 and 7). The
impact then gradually tapers off. The total decay periods
have 14 weeks from Weeks 8 to 21, thus suggesting a rather
long decay for the impact of quality improvement on con-
sumer satisfaction.

However, for compensation’s impact on consumer satisfac-
tion, the buildup period is from Weeks 1 to 3 with the peak at
the third week. The decay period has totally 5 weeks (Weeks
4-8) before reaching zero, as shown in Figure 3. Regarding

the decay and buildup of apology, Figure 4 suggests that the
impact of apology on customer satisfaction reaches peak point
immediately and then drops to zero, showing the shortest
decay. Figure 5 describes the time-varying impact of commu-
nications on customer satisfaction. The buildup period is the
first 2 weeks before reaching the peak impact. The decay
period lasts only 1 week.

Overall, these findings suggest that among the four service
recovery strategies, the decay time of quality improvement’s
impact is the longest. It is at least twice as long as that of com-
pensation and communications. In contrast, the decay for
apology is the shortest. The decay time of compensation and
communication are in the middle. As such, the data provide
some evidence supporting Hypothesis 1.
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Figure 4. Time-varying responses of customer satisfaction to apology-based service recovery efforts.
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Figure 5. Time-varying responses of customer satisfaction to communications-based service recovery efforts.

Furthermore, regarding impact intensity, the data support
that among the four service recovery strategies, quality
improvement has the strongest impact (highest buildup), fol-
lowed by compensation and communications. We also tested
the significance of the relative effects and reported the results
in Table 7. The peak impact of quality improvement is signif-
icantly bigger than that of compensation. Compensation’s peak
impact is significantly larger than that of apology, but is not
significantly larger than that of communications. The peak
impact of communications is significantly larger than that of
apology. Based on these results, the peak impact is ranked first
for quality improvement, second for compensation and com-
munications, and last for apology. Therefore, Hypothesis 2a
is supported by the data. Nevertheless, quality improvement
takes the longest time to reach the peak impact point (slowest
buildup) compared to other service recovery efforts. In addi-
tion, apology has the least impact on consumer satisfaction.
Interestingly, compensation tends to have a relatively higher
buildup than communications, but the latter has a faster buildup
than the former. As such, Hypotheses 2b and 2c are both only
partially supported.

In summary, the results suggest that with the highest buildup
and longest decay, quality improvement-based service recov-
ery strategy is the most effective to regain customer satisfac-
tion. Apology is the least effective, given the lowest buildup
and shortest decay. The effectiveness of compensation and

communications is relatively stable over time, because they
have relatively longer decay and higher buildup than apology.

Managerial Implications for the Role of
Service Recovery in Regaining Customer
Satisfaction

Sources of Regained Customer Satisfaction

We also track the sources of customer satisfaction increases
due to service recovery efforts for both short term (¢ = 2) and
long term (¢ = 39). The results are calculated by AIRF coeffi-
cients and summarized as follows.

ACS,—, = CS; — CS; = 76.05% — 75.08% = (?.97;7)6
100%

= 0.68% + 0.14% + 0.07% + 0.03% + 0.05%
(70.5%) (14.3%) (7.2%) (2.7%) (5.3%)
——
impact of CS  impact of QI impact of impact of apology impact of
on itself on CS compensation on CS on CS communication on CS

(13)

ACS_39 = CS39 — CS; = 96.95% — 75.08% = 2(1.83()%
100%

= 924% + 8.55% + 2.16% + 024% + 1.68%
(42.3%) (39.1%) (9.8%) (1.1%) (7.7%)
~—— ~—— ~——
impact of CS  impact of QI impact of impact of apology impact of
on itself on CS compensation on CS on CS communication on CS

(14)
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Table 8. Required Service Recovery Money to Pull Back Customer Satisfaction from 75.08% to 95%.

Strategy | Strategy 2 Strategy3

Short term (1 week) Compensation 726,704,624 — 181,676,156
Communications — 75,835,000 18,958,750

Long term (39 weeks) Compensation 1,206,349,433 — 301,587,358
Communications — 98,520,710 24,630,178

Note. Entries are in RMB ($1 = about 6.7RMB).

Equation 13 represents the decomposition of customer
satisfaction increase from Week 1 to Week 2. Customer satis-
faction increased from 75.08% to 76.05%. For this amount of
customer satisfaction regained from Week 1 to Week 2 after the
service failure, quality improvement contributes 14.3%, com-
pensation contributes 7.2%, apology contributes 2.7%, and
communications contribute 5.3%. Similarly, Equation 14
decomposes the sources of the customer satisfaction increases
from 75.08% of Week 1 to 96.95% of Week 39. Among the
total amount of customer satisfaction regained from Week 1
to Week 39 after the service failure, quality improvement con-
tributes 39.1%, compensation contributes 9.8%, apology con-
tributes 1.1%, and communications contribute 7.7%. These
results suggest that managers can dynamically monitor the
degree and timing of the success of using service recovery
efforts to regain customer satisfaction.

Required Service Recovery Efforts to Regain Customer
Satisfaction to 95%

How much efforts would be made to regain customer satisfac-
tion from the bottom 75.08%right after the service failure to the
average 95.0% prior to the service failure? We can quantify
how much money the company must spend in order to fully
recover the customer satisfaction losses. Table 8 reports the
simulation results regarding the required service recovery
investment. If the CM company seeks to recover customer
satisfaction to the 95% level in short term (just 1 week) with
compensation-based service recovery efforts (Strategy 1)
alone, the company should compensate a total amount of about
726.704 million Renminbi (RMB) (about 6.7 RMB = $1),
holding other things constant. Also, if using the communica-
tions strategy (Strategy 2) only, the company should spend
75.835 million RMB. Furthermore, if simultaneously introdu-
cing the four types of service recovery efforts (Strategy 3), the
company only needs to compensate 181.676 million RMB and
spend 18.959 million RMB investments in communications.
In addition, if the CM company decides to restore its cus-
tomer satisfaction to the 95% level in long term (39 weeks), the
amount of money spent would be dramatically larger. For
example, if implementing the compensation strategy solely, it
would compensate a total amount of about 1,206.349 million
RMB. If adopting communications strategy only, it would
spend 98.521 million RMB. Simultaneously introducing all

service recovery efforts, the company needs to compensate
301.587 million RMB and spend 24.630 million RMB in
communications.

As such, these findings indicate that the earlier it takes
recovery actions, the smaller the amount of money required for
the company to reduce dissatisfaction. Conversely, the longer it
takes for the firm to take recovery actions, the larger the
amount of investment to regain customer satisfaction after ser-
vice failures. Response speed significantly impacts customer
satisfaction rescue (Smith, Bolton, and Wagner 1999). There-
fore, our findings extend the literature on ROQ (Luo 2010;
Rust, Zahorik, and Keiningham 1995) by quantifying how
much money the company must spend in order to fully recover
the customer satisfaction losses.

Research Implications and Conclusions

This study quantifies the dynamic role of service recovery stra-
tegies for salvaging customer satisfaction after a major service
failure. The developed time-series econometric models reveal
some new and valuable insights of marketing dynamics (short
decay vs. long decay, buildup intensity, and peak impact
timing). Previous studies indicate that it is challenging to esti-
mate the dynamics of service recovery with experiments or
surveys (Bitner 1990; Smith and Bolton 2002; Wirtz and
Mattila 2004). Yet, yielding to this challenge by focusing
solely on the cross-sectional value would seriously underesti-
mate and even misestimate the power of service recovery stra-
tegies that may unfold in a time-series sequence and taper off
gradually. To our knowledge, this is the first study to model
and compare the time series impact of service recovery
efforts, thus cultivating a more exciting theory of the nuanced
dynamic effects of service recovery.

Apology-based recovery efforts have only weak impact.
Traditionally, apology is viewed as a valuable reward that
redistributes esteem (Hatfield, Walster, and Berscheid 1978)
and is proved to boost customer satisfaction after service fail-
ures (Goodwin and Ross 1992; Smith, Bolton, and Wagner
1999). However, this study finds that although apology posi-
tively impacts customer satisfaction, it has the shortest decay
and the smallest buildup peak impact. In other words, its impact
magnitude is the smallest, and endurance time is the shortest
among the service recovery strategies. Therefore, complement-
ing the social exchange and justice theories (Bies and Moag
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1986; Orsingher, Valentini, and de Angelis 2010; Vazquez
Casielles, Suarez Alvarez, and Diaz Martin 2010), our findings
add a dynamic view in providing more precise and systematic
understanding of apology’s impact on customer evaluations.

Our empirical research reveals that compensation has the
second longest decay and that the buildup peak impact is
significantly bigger than that of apology. Compensation is
critical to recover service failures because it will strongly
impact distributive justice, which, in turn, boosts customer
satisfaction (Blodgett and Jeffrey 1997; Luo, Hsu, and Liu
2008; Wirtz and Mattila 2004). Our findings imply that
although compensation costs the company money, it is worth-
while because the accumulation of persistent effects on cus-
tomer satisfaction gains would be substantial over time.

Moreover, the impact of quality improvement has the long-
est decay and the biggest magnitude, though with the slowest
buildup toward the peak impact point. Although a large amount
of prior studies recognized the overwhelming role of quality
improvement (Hart, Heskett, and Sasser 1990; Tax, Brown, and
Chandrashekaran 1998), we still do not know to what extent
and in which way it outperforms other recovery strategies.
Based on the AIM theory (Forgas 1995) and Homburg,
Koschate, and Hoyer (2006) findings, our study tackles this
puzzle by finding that quality improvement persists at least
twice as long as other service recovery strategies and has the
highest buildup peak value. We are among the first to show that
using service quality improvement to recovery customer satis-
faction takes the longest time before the peak value impact is
reached. Thus, these findings extend the services marketing lit-
erature with a more balanced view. That is, although quality
improvement is the most important strategy as time unfolds; its
highest potential in salvaging customer satisfaction arrives the
slowest, when compared to compensation, apology, and commu-
nications after the service failures.

We find that the dynamic effects of communications on
customer satisfaction build up the quickest, though with mild
endurance and magnitude. In the context of service failure,
communications are widely argued to enhance customer satis-
faction by boosting trust and commitment (Berry 1995; Luo
and Donthu 2006; Moorman, Deshpande, and Zaltman
1993; Vazquez Casielles, Suarez Alvarez, and Diaz Martin
2010). Yet, dynamic patterns of the impact of communica-
tions, especially compared with other recovery strategies, are
relatively under-addressed. Our study finds that the time-
varying impact of communications builds up quickly to its
peak value and decays quickly as well, with mild impact
intensity between that of quality improvement and apology.
In other words, the effects of communications on customer
satisfaction could be evoked rather rapidly but fail to last for
a long time, thus contributing more nuanced knowledge of
communications’ dynamic impact to the literature in a service
failure context (Smith, Bolton, and Wagner 1999).

This study also extends the research on sources of customer
satisfaction. Many studies have discussed various conse-
quences of customer satisfaction in terms of willingness to pay,
brand attitude, loyalty, word of mouth, repurchase, and stock

prices (see a comprehensive review in Luo and Homburg
(2007). Compared with this stream of research, we know less
about the drivers, especially the time-varying pattern of these
drivers’ impacts on customer satisfaction. Our findings may
enable managers to dynamically monitor what percentages of
customer satisfaction gains are originated from which types
of service rescue efforts after a major service breakdown. The
monetary investment required by regaining customer satisfac-
tion to the level prior to service failures can be staggering, as
high as over one billion RMB if relying on compensation alone.

In conclusion, this study examines (1) whether the time-
varying effects of service recovery on customer satisfaction
may follow a short or long decay and (2) why and which ser-
vice recovery efforts have a higher and quicker buildup with
respect to the significance and timing of recouping customer
satisfaction losses due to service failures. Though limited by
the time-series archival data from only one company, our find-
ings extend the marketing dynamics literature in the context of
service recovery. We hope future research can employ the
time-series models to quantify the dynamic impact of service
recovery and long-run marketing effects.
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Note

1. Most prior literature is essentially atomistic, as recovery activity has
been framed in terms of a customer, a service failure event, a service
agent, and a recovery effort. In contrast, this paper uses the unique
context of service failure (dropped-call rate) due to the unexpected
earthquake shock. More than a million customers are polled every
week for 39 weeks after the earthquake to assess the dynamic effects
of service recovery efforts.

References

Adams, Stacy J. (1965), “Inequity in Social Exchange,” in Ad-vances
in Experimental Social Psychology, Vol. 2(1), Leonard Berkowitz,
ed. New York: Academic Press, 267-299.

Anderson, J. C. and J. A. Narus (1990), “A Model of Distributor
Firm and Manufacturer Firm Working Partnerships,” Journal
of Marketing, 54 (1), 42-58.

Andreassen, T. W. (2000), ““Antecedents to Satisfaction with Service
Recovery,” European Journal of Marketing, 34 (1/2), 156-175.

Downloaded from jsr.sagepub.com at TEMPLE UNIV on November 21, 2013


http://jsr.sagepub.com/
http://jsr.sagepub.com/

354

Journal of Service Research 16(3)

Berry, L. L. (1995), “Relationship Marketing of Services—Growing
Interest, Emerging Perspectives,” Journal of the Academy of Mar-
keting Science, 23 (4), 236-245.

and A. Parasuraman (1991), Marketing Services: Competing
through Quality. New York, NY: Free Press.

Bies, R. J. and J. S. Moag (1986), “Interactional Justice: Communica-
tion Criteria of Fairness,” Research on Negotiation in Organiza-
tions, 1 (1), 43-55.

Bitner, M. J. (1990), “Evaluating Service Encounters: The Effects of
Physical Surroundings and Employee Responses,” Journal of
Marketing, 54 (2), 69-82.

Blodgett, J. and G. Jeffrey (1997), “The Effects of Distributive, Pro-
cedural, and Interactional Justice on Postcomplaint Behavior,”
Journal of Retailing, 73 (2), 185-210.

Bolton, R. N. and J. H. Drew (1991), “A Longitudinal Analysis of the
Impact of Service Changes on Customer Attitudes,” Journal of
Marketing, 55 (1), 1-9.

Bronnenberg, B. J., S. K. Dhar, and J. P. Dubé (2009), “Brand History,
Geography, and the Persistence of Brand Shares,” Journal of Polit-
ical Economy, 117 (1), 87-115.

,J. P DubO, C. F Mela, P. Albuquerque, T. Erdem, B. Gordon,

D. Hanssens, G. Hitsch, H. Hong, and B. Sun (2008), “Measuring

long-run marketing effects and their implications for long-run mar-

keting decisions,” Marketing Letters, 19 (3), 367-382.

, V. Mahajan, and W. R. Vanhonacker (2000), “The Emer-
gence of Market Structure in New Repeat-purchase Categories:
The Interplay of Market Share and Retailer Distribution,” Journal
of Marketing Research, 37 (1), 16-31.

Davidow, M. (2000), “The Bottom Line Impact of Organizational
Responses to Customer Complaints,” Journal of Hospitality and
Tourism Research, 24 (4), 473.

Dekimpe, M. G. and D. M. Hanssens (1999), “Sustained Spending and
Persistent Response: A New Look at Long-term Marketing Profit-
ability,” Journal of Marketing Research, 36 (4), 397-412.

Forgas, J. P. (1995), “Mood and Judgment: The Affect Infusion Model
(AIM),” Psychological Bulletin, 117 (1), 39-66.

Goodwin, C. and 1. Ross (1992), “Consumer Responses to Service
Failures: Influence of Procedural and Interactional Fairness Per-
ceptions,” Journal of Business Research, 25 (2), 149-163.

and (1989), “Salient Dimensions of Perceived Fairness

in Resolution of Service Complaints,” Journal of Consumer Satis-
faction, Dissatisfaction and Complaining Behavior, 2 (14), 87-92.

Greenberg, J. (1990), “Looking Fair vs. Being Fair: Managing
Impressions of Organizational Justice,” Research in Organiza-
tional Behavior, 12 (1), 111-157.

Gronroos, C. (1988), “Service Quality: The Six Criteria of Good Per-
ceived Service Quality,” Review of Business, 9 (3), 10-13.

Hart, C. W. L., J. L. Heskett, and W. E. Sasser (1990), “The Profitable
Art of Service Recovery,” Harvard Business Review, 68 (4),
148-156.

Hatfield, E., G. W. Walster, and E. Berscheid (1978), Equity: Theory
and Research. Boston, MA: Allyn and Bacon.

Hess, R. L., S. Ganesan, and N. M. Klein (2003), “Service Failure and
Recovery: The Impact of Relationship Factors on Customer Satis-
faction,” Journal of the Academy of Marketing Science, 31 (2),
127-145.

Homburg, C., N. Koschate, and W. D. Hoyer (2006), “The Role of
Cognition and Affect in the Formation of Customer Satisfaction:
A Dynamic Perspective,” Journal of Marketing, 70 (3), 21-31.

Johnston, R. and S. Michel (2008), “Three Outcomes of Service
Recovery: Customer Recovery, Process Recovery and Employee
Recovery,” International Journal of Operations and Production
Management, 28 (1), 79-99.

and G. Clark (2005), Service operations management:

improving service delivery, Financial Times/Prentice Hall, Har-

low, UK.

and Fern, A. (1999), “Service Recovery Strategies for Single
and Double Deviation Scenarios,” Service Industries Journal, 19
(2), 69-82.

Kelley, S. W., K. D. Hoffman, and M. A. Davis (1993), “A Typology of
Retail Failures and Recoveries.,” Journal of Retailing, 69 (4),
429-452.

Leventhal, H. (1980), “Toward a Comprehensive Theory of
Emotion,” Advances in Experimental Social Psychology, 13(1),
139-207.

Litterman, R. B (1986), “Forecasting with Bayesian Vector Autore-

gressions: Five Years of Experience,” Journal of Business and
Economic Statistics, 4 (1), 25-38.

Little, J. D. C. (1979), “Aggregate Advertising Models: The State of
the Art,” Operations Research, 27 (4), 629-667.

Luo, X. (2010), “Product Competitiveness and Beating Analyst Earn-
ings Target,” Journal of the Academy of Marketing Science, 38 (3),
253-264.

(2009), “Quantifying the Long-term Impact of Negative Word

of Mouth on Cash Flows and Stock Prices,” Marketing Science, 28

(1), 148-165.

(2008), “When Marketing Strategy First Meets Wall Street:

Marketing Spendings and Firms’ Initial Public Offerings (IPOs),”

Journal of Marketing, 72 (5), 98-109.

(2007), “Consumer Negative Voice and Firm-Idiosyncratic

Stock Returns,” Journal of Marketing, 71 (3), 75-88.

and C. Bhattacharya (2006), “Corporate Social Responsibil-

ity, Customer Satisfaction, and Market Value,” Journal of Market-

ing, 70 (4), 1-18.

and N. Donthu (2006), “Marketing’s Credibility: A Longitu-

dinal Study of Marketing Communication Productivity and Share-

holder Value,” Journal of Marketing, 70 (4), 70-91.

and (2008), ““Satisfaction, Complaint, and the Stock

Value Gap,” Journal of Marketing, 72 (4), 29-43.

and (2007), “Neglected Outcomes of Customer Satis-

faction,” Journal of Marketing, 71 (2), 133-149.

, M. Hsu, and S. Liu (2008), “An Institution Legitimacy
Approach to the Customer Orientation—Trust—Performance
Link,” Journal of the Academy of Marketing Science, 36 (2),
202-214.

Maxham III, J. G. and R. G. Netemeyer (2002), “A Longitudinal
Study of Complaining Customers’ Evaluations of Multiple Ser-

vice Failures and Recovery Efforts,” Journal of Marketing, 66
4), 57-71.

Moorman, C., R. Deshpande, and G. Zaltman (1993), “Factors
Affecting Trust in Market Research Relationships,” Journal of
Marketing, 57 (1), 81-101.

Downloaded from jsr.sagepub.com at TEMPLE UNIV on November 21, 2013


http://jsr.sagepub.com/
http://jsr.sagepub.com/

Fang et al.

355

Morgan, R. M. and S. D. Hunt (1994), “The Commitment-Trust
Theory of Relationship Marketing,” Journal of Marketing, 58
(3), 20-38.

Nijs, V. R., M. G. Dekimpe, J. Steenkamp, and D. M. Hanssens
(2001), “The Category-demand Effects of Price Promotions,”
Marketing Science, 20 (1), 1-22.

Nijs, V. R., S. Srinivasan, and K. H. Pauwels (2007), “Retail-price
Drivers and Retailer Profits,” Marketing Science, 26 (4), 473-487.

Oliver, R. L. and J. E. Swan (1989a), “Equity and Disconfirmation
Perceptions as Influences on Merchant and Product Satisfaction,”
Journal of Consumer Research, 16 (3), 372-383.

and (1989b), “Consumer Perceptions of Interpersonal
Equity and Satisfaction in Transactions: A Field Survey
Approach,” Journal of Marketing, 53 (2), 21-35.

Orsingher, C., S. Valentini, and M. de Angelis (2010), “A
Meta-analysis of Satisfaction with Complaint Handling in Ser-

vices,” Journal of the Academy of Marketing Science, 38 (2),
169-186.

Pauwels, K. and D. M. Hanssens (2007), “Performance Regimes and
Marketing Policy Shifts,” Marketing Science, 26 (3), 293-311.

, , and S. Siddarth (2002), “The Long-term Effects of

Price Promotions on Category Incidence, Brand Choice, and Pur-

chase Quantity,” Journal of Marketing Research, 39 (4), 421-439.

, J. Silva-Risso, S. Srinivasan, and D. M. Hanssens (2004),
“New Products, Sales Promotions, and Firm Value: The Case of
the Automobile Industry,” Journal of Marketing, 68 (4), 142-156.

Pham, M. T., J. B. Cohen, J. W. Pracejus, and G. D. Hughes (2001),
“Affect Monitoring and the Primacy of Feelings in Judgment,”
Journal of Consumer Research, 28 (2), 167-188.

Reichheld, F. F. and W. E. Sasser (1990), “Zero Defections: Quality
comes to Services,” Harvard business review, 68 (5), 105-111.
Rust, R. T. and T. S. Chung (2006), “Marketing Models of Service

and Relationships,” Marketing Science, 25 (6), 560-580.

, A. J. Zahorik, and T. L. Keiningham (1995), “Return on
Quality (ROQ): Making Service Quality Financially Accounta-
ble,” Journal of Marketing, 59 (2), 58-70.

Smith, A. K. and R. N. Bolton (2002), “The Effect of Customers’
Emotional Responses to Service Failures on their Recovery Effort
Evaluations and Satisfaction Judgments,” Journal of the Academy
of Marketing Science, 30 (1), 5-22.

, , and J. Wagner (1999), “A Model of Customer Satis-
faction with Service Encounters Involving Failure and Recovery,”
Journal of Marketing Research, 36 (3), 356-372.

Stauss, B. (1993), “Service Problem Deployment: Transformation of
Problem Information into Problem Prevention Activities,” Inter-

national Journal of Service Industry Management, 4 (2), 41-62.
Tax, S. S., S. W. Brown, and M. Chandrashekaran (1998), “Customer
Evaluations of Service Complaint Experiences: Implications for
Relationship Marketing,” Journal of Marketing, 62 (2), 60-76.
Thibaut, J. and L. Walker (1975), Procedural Justice: A Psychological
Analysis. Hillsdale, NJ: Lawrence Erlbaum.
The National Complaints Culture Survey (2006), TMI, The National
Complaints Culture Survey, Redditch.

Van Vaerenbergh, Y., B. Lariviére, and I. Vermeir (2009), ““ Assessing
the Additional Impact of Process Recovery Communications on
Customer Outcomes: A Comprehensive Service Recovery
Approach,” working papers of Faculty of Economics and Business
Administration, Ghent University, Belgium.

Vazquez Casielles, R., L. Suarez Alvarez, and A. M. Diaz Martin
(2010), “Perceived Justice of Service Recovery Strategies: Impact
on Customer Satisfaction and Quality Relationship,” Psychology
and Marketing, 27 (5), 487-509.

Walster, E., E. Berscheid, and G. W. Walster (1973), “New Directions
in Equity Research,” Journal of Personality and Social Psychol-
ogy, 25 (2), 151-176.

Wirtz, J. and A. S. Mattila (2004), “Consumer Responses to Compen-
sation, Speed of Recovery and Apology after a Service Failure,”
International Journal of Service Industry Management, 15 (2),
150-166.

Yavas, U., O. M. Karatepe, E. Babakus, and T. Avci (2004), “Cus-
tomer Complaints and Organizational Responses: A Study of Hotel
Guests in Northern Cyprus,” Journal of Hospitality Marketing and
Management, 11 (2), 31-46.

Yousafzai, S. Y., J. G. Pallister, and G. R. Foxall (2005), “Strategies
for Building and Communicating Trust in Electronic Banking: A
Field Experiment,” Psychology and Marketing, 22 (2), 181-201.

Author Biographies

Zheng Fang is an assistant professor at Business School, Sichuan Uni-
versity. He received his PhD degree in Sichuan University and worked
as a postdoctor in Peking University. His research interests include
mobile marketing, social network analysis, and marketing modeling.
His papers have been published in the top Chinese management jour-
nals such as Management World and Nankai Business Review, and
numerous international conferences such as INFORMS Marketing
Science Conference.

Xueming Luo is the Eunice & James L. West Distinguished Professor
of Marketing in the College of Business at the University of Texas at
Arlington and Distinguished Honorary Professor at Fudan University,
China. His research focuses on customer metrics, econometric model-
ing, and the marketing-finance interface. He has work appeared or
forthcoming in numerous academic and practitioner journals (e.g.,
Journal of Marketing Research, Marketing Science, Journal of Mar-
keting, Journal of the Academy of Marketing Science, International
Journal of Research in Marketing, and others).

Minghua Jiang is a professor of marketing at Guanghua School of
Management, Peking University. He has been a visiting scholar/pro-
fessor at the University of Hertfordshire and Kellogg School of Man-
agement, Northwestern University. His research interests include
Brand Equity Management, Brand Strategy, Sports Marketing, and
Specialized Banking Marketing. His renowned research work can be
seen in various academic journals in China and America such as Jour-
nal of Comparative Economics and Journal of Peking University.

Downloaded from jsr.sagepub.com at TEMPLE UNIV on November 21, 2013


http://jsr.sagepub.com/
http://jsr.sagepub.com/


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


