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Abstract

Business-to-business (B2B) companies devote significant resources to measure customer satisfaction but lack guidance on critical
aspects of implementing satisfaction programs. Accordingly, executives ask: (1) What are the key strategic attributes driving B2B
customer satisfaction? (2) Are the strategic attributes satisfaction balancing, satisfaction maintaining, or satisfaction enhancing
based on the pattern of asymmetry? (3) Do the sign and magnitude of asymmetry vary across industry and customer subgroups?
and (4) Is there a generalizable link between satisfaction and financial performance for B2B firms? Study | uses qualitative and
secondary research to identify and validate eight strategic attributes pertinent to B2B companies: quality of product/service,
pricing, safety, sales process, project management, corporate social responsibility, communication, and ongoing service and
support. Study 2 examines industry-subgroup heterogeneity in the nature of asymmetry across industries, then links satisfaction
with performance (i.e., sales). Study 3 finds customer-subgroup heterogeneity in the nature of asymmetry within the customer
base of a B2B service provider, then links satisfaction with performance (i.e., dollar value of purchase).
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Executives at a facilities-management company with over
$25 billion in revenue and more than 50,000 sites under manage-
ment sought to develop a customer-driven strategy. From customer
satisfaction surveys at its largest facilities, they summarized the
highest- and lowest-rated attributes. The survey shows relatively
high ratings for product quality and pricing, but low ratings for safety
and social responsibility. How can executives use these results to
increase customer focus and also predict sales and revenues?

determining overall customer satisfaction, and how their
functional form may differ among customer groups. Most
executives assumed that safety had the highest weight in
determining overall customer satisfaction with a monotonically
increasing relationship. When the largest driver of customer
satisfaction turned out to be ongoing service and support, the
CEO undertook a complete overhaul of the company’s strategy
to grow sales and margins through customer value. Thus,
desired and actual outcomes of B2B companies’ customer

This scenario pervades many business-to-business (B2B) satisfaction programs shows a clear gap (Thompson 2015).

companies, which generated $9.17 trillion of revenue in
2018, accounting for about 51% of the 2018 U.S. economy
(Bonde et al. 2019). In an internal survey of 25 senior execu-
tives of the facilities-management company, only 49% of the
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executives believed customer satisfaction was associated with
financial outcomes and 67% underestimated the potential
financial benefits of improving customer satisfaction. To the
chief executive officer’s (CEO’s) chagrin, 100% of the senior
executives were unable to correctly describe the strategic attri-
butes contributing to customer satisfaction, their weights in
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Our study addresses these gaps in practice by answering four
research questions: (1) What key strategic attributes drive B2B
customer satisfaction? (2) Are these strategic attributes satis-
faction balancing, satisfaction maintaining, or satisfaction
enhancing based on their link with overall satisfaction? (3) Is
the link context-dependent across industry and customer sub-
groups? and (4) Is there a generalizable link between customer
satisfaction and financial performance in B2B markets? These
research questions correspond to four critical issues identified
in semistructured interviews with executives of B2B firms (see
Study 1) and an extensive review of the literature on customer
satisfaction in the B2B domain (see Table 1).

First, as Table 1 shows, there is a paucity of research regard-
ing the unique and specific attributes pertaining to B2B cus-
tomers’ satisfaction. Frennea and Mittal (2017) found that only
27 of the 400 published articles (7%) on attribute-level cus-
tomer satisfaction in the last two decades pertained to a B2B
context. Examining the attributes in these 27 studies (see the
last row in Table 1) shows a disproportionate use of quality
(85% of the studies), sales process (52%), pricing (44%), and
communication (44%). Very few studies examine safety (4%)
and project management (4%), and none have examined
ongoing service and support (0%) or corporate social respon-
sibility (0%). Unlike consumer contexts, B2B interactions
involve a buying center with complex and technical offerings
(Grewal et al. 2015), making it unlikely that pricing and quality
can adequately explain overall customer satisfaction. Our
research identifies and validates eight key strategic attributes
pertinent to B2B customer satisfaction (see Table 1). This com-
prehensive set of strategic attributes provides a meaningful
conceptual framework for B2B firms to conceptualize
attribute-level components of customer satisfaction.'

Second, 85% of the B2B studies in Table 1 assume that
attributes are satisfaction balancing, demonstrating symmetry
such that a unit increase in attribute satisfaction has the same
association with overall satisfaction as a unit decrease in attri-
bute satisfaction. Perhaps this is because most investigations of
attribute asymmetry have used consumer contexts (e.g., Ander-
son and Sullivan 1993; Mittal, Ross, and Baldasare 1998).
Rather than assuming that most attributes are symmetric, there
is a need to acknowledge both positive and negative asymmetry
in the association that attributes have with overall satisfaction.
Satisfaction-maintaining (enhancing) attributes display nega-
tive (positive) asymmetry such that the association between a
unit decrease in attribute satisfaction and change in overall
satisfaction is disproportionately larger (smaller) than the asso-
ciation between a unit increase in attribute satisfaction and
change in overall satisfaction. As an example, Study 2 shows
that (1) quality, communication, and ongoing service and sup-
port are satisfaction-maintaining attributes; (2) pricing, safety,

! Adding six more attributes beyond pricing and quality significantly improves
the R? for overall satisfaction (F[12, 11,390] = 153.28, p < .01). The six
attributes are safety, sales process, project management, corporate social
responsibility (CSR), communication, and service and support.

and project management are satisfaction-balancing attributes;
and (3) sales process and corporate social responsibility
(CSR) are satisfaction-enhancing attributes. Study 3 shows that
(1) pricing and project management are satisfaction maintain-
ing; (2) quality, CSR, communication, and ongoing service and
support are satisfaction balancing; and (3) safety and sales
process are satisfaction enhancing attributes. As we discuss
next, this is a key contribution showing the context-
dependent nature of attributes in driving overall satisfaction.

Third, prior work on attribute asymmetry in a satisfaction
context assumes the nature of asymmetry for an attribute is
invariant to context. Mittal, Ross, and Baldasare (1998) as well
as Anderson and Sullivan (1993) assumed that all attributes are
satisfaction maintaining, showing negative asymmetry. How-
ever, there may be heterogeneity in the sign (satisfaction bal-
ancing, satisfaction maintaining, or satisfaction enhancing) and
magnitude (low, high) of asymmetry across industry or cus-
tomer subgroups (Oliver and DeSarbo 1988). Two decades ago,
Anderson and Mittal (2000, p. 112) stated, “Attention should
also be paid to segment-wise differences in the nature of the
attribute.” Addressing this gap, Study 2 investigates heteroge-
neity across industry subgroups, while Study 3 examines dif-
ferences across customer subgroups of a single company. Thus,
pricing was satisfaction maintaining for one customer group
but satisfaction balancing for another customer group. Rather
than assuming that attributes are always satisfaction maintain-
ing or satisfaction enhancing, executives need to clearly under-
stand the changing nature of attributes across industries,
customer groups, and other contexts. Conceptually, the current
article takes an “empirical path” (McGrath and Brinberg 1983,
p. 120) using multiple “set(s) of observations” to more thor-
oughly examine the empirical evidence on heterogeneity across
attributes, industry subgroups, and customer subgroups.

Fourth, only three studies in Table 1 (11%) link customer
satisfaction to financial outcomes in a B2B context: customer
margin (Bowman and Narayandas 2004) and share-of-
customer sales (Ahearne, Jelinek, and Jones 2007; Van Doorn
and Verhoef 2008). As one senior B2B executive noted, “If
upper management sees . . . cost savings or revenue gains it will
garner some attention. This is more persuasive than industry
trends . . . or believing it is the ‘right thing to do’” (Thompson
2015). Answering this call, Study 2 shows a one-point increase
in satisfaction for an average company that is associated with a
12.96% increase in sales (worth $2.25 billion).

Our conceptual framework encompasses these four issues
(Figure 1) and guides our studies (Table 2). Study 1 uses in-
depth interviews and focus groups among managers, and con-
tent analysis of Form 10-Ks of the top 50 publicly traded B2B
companies to validate eight strategic attributes used in subse-
quent studies. Study 2 examines industry-specific differences
using surveys from 11,451 managers at customer firms of
1,785 public B2B firms in 25 industries from January 2017
to June 2019. Study 3 examines customer-subgroup-specific
differences using a sample of 4,072 customers of a national
service supplier.
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Key Strategic Attributes for B2B Firms Financial Performance
(Study 1) (Study 2)
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Factors Explaining Heterogeneity in
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Figure |. Improving B2B customer satisfaction programs: assessment of asymmetry, heterogeneity, and financial impact.

Attribute-Level Satisfaction in B2B Markets:
Background

From a theoretical perspective, we argue that the application of
previous typologies of classifying attributes as core or augmen-
ted (Kotler and Armstrong 2010), satisfier or dissatisfier (Ander-
son and Mittal 2000), or core versus peripheral (Churchill and
Surprenant 1982) may need to be modified. Typically, attributes
that have a larger (smaller) weight in determining customer
value are seen as core (peripheral) attributes. However, as we
argue subsequently, the weight of an attribute can be context
dependent and may shift for different groups. Similarly, rather
than being a satisfier or dissatisfier in all situations, an attribute’s
disposition may also shift. The theoretical issues then pertain to
understanding when and why attributes may be satisfaction bal-
ancing, enhancing, or maintaining, rather than classifying an
attribute using a unilateral typology. More generally, this discus-
sion suggests the need for surfacing and validating a set of
attributes that apply to different B2B contexts and explicitly
acknowledging that their weight and nature—balancing, main-
taining, or enhancing—may vary in ways that cannot be speci-
fied a priori for each industry or customer subgroup.

Asymmetric Link Between Attribute-Level Satisfaction
and Overall Satisfaction

The multiattribute model conceptualizing overall customer
satisfaction as a compensatory function of attribute-level

satisfaction is a cornerstone of customer satisfaction research
(Churchill and Surprenant 1982; LaTour and Peat 1979; Mittal,
Kumar, and Tsiros 1999; Oliver 2014). Theoretically, the
multiattribute satisfaction model postulates that a customer’s
satisfaction judgment about an attribute determines overall
satisfaction in conjunction with satisfaction judgment about
other attributes (LaTour and Peat 1979; Oliver 2014).

The original model assumes attributes as satisfaction balan-
cing, such that there is a symmetric association between attri-
bute and overall satisfaction. In other words, a unit increase in
attribute satisfaction has the same association with overall
satisfaction as a unit decrease in attribute satisfaction. Subse-
quent scholarship proposed the possibility of positive and neg-
ative asymmetry (Mittal, Ross, and Baldasare 1998).

Satisfaction-maintaining attributes (Anderson and Mittal
2000) demonstrate a negatively asymmetric relationship with
overall satisfaction and are also called “dissatisfiers” (Fried-
lander 1964). In the case of a satisfaction-maintaining attri-
bute, the association between a unit decrease in attribute
satisfaction and change in overall satisfaction is disproportio-
nately larger than the association between a unit increase in
attribute satisfaction and change in overall satisfaction. This
may occur in many cases where negatively valenced informa-
tion is weighted disproportionately more than positively
valenced information because negative information is pro-
cessed more systematically (Baumeister et al. 2001; Ito
et al. 1998).
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Table 2. Overview of the Current Studies

Study |
(Qualitative Approach)

Study 2
(Multifirm, Multi-Industry Survey)

Study 3
(Single-Company Survey)

Conceptual
Purpose o |dentify key attributes
relevant to B2B firms
e Validate and examine their
prevalence in B2B firms
e Understand how
executives use customer
satisfaction in strategy-
planning process in B2B
firms
Sample e In-depth interviews and
focus groups among B2B
managers (Step )
e Textual analysis of Form
10-Ks of the top 50 publicly
traded B2B firms (Step 2)
Source of heterogeneity

Methodology
Method to investigate —

e Understand how industry-specific
differences determine the nature and
magnitude of the relationships between
attribute-level satisfaction and overall
customer satisfaction

e Evaluate financial implications of the
customer satisfaction improvement

e [1,451 B2B managers across
1,785 suppliers collected from January
2017 to June 2019

Industry subgroups: industry SIC code,
industry competition, the prevalence of
services firms in the industry, industry
growth, industry turbulence

Group-specific coefficients

e Understand how offering-specific
differences determine the nature and
magnitude of the relationships between
attribute-level satisfaction and overall
customer satisfaction

e Evaluate financial implications of the
customer satisfaction improvement

o Supplier’s list of 4,072 customers

Customer subgroups

Group-specific coefficients

heterogeneity

Item validity (EFA, CFA) — Yes
Endogeneity correction — Yes
Evaluation of financial — Yes

performance

Yes
Yes
Yes

Satisfaction-enhancing attributes (Anderson and Mittal
2000) exhibit positive asymmetry and are also called
“satisfiers” or “delight attributes” (Oliver, Rust, and Varki
1997). For satisfaction-enhancing attributes, the association
between a unit decrease in attribute satisfaction and change
in overall satisfaction is disproportionately smaller than the
association between a unit increase in attribute satisfaction and
change in overall satisfaction. Theoretically, this may occur
due to customer delight. Parasuraman et al. (2021) examined
antecedents of delight and found that in 80% of the cases,
customers experienced delight because of arousal-inducing
positive emotions (e.g., elation, surprise), interpersonal inter-
actions, and problem resolution efforts.

Early scholarship assumed that an attribute is a/lways satis-
faction balancing, maintaining, or enhancing. It was assumed
that the potential symmetry or asymmetry between attribute
satisfaction and overall satisfaction was invariant across indus-
tries, across customers, and over time (e.g., Anderson and Mit-
tal 2000; Mittal, Ross, and Baldasare 1998). Yet, this may not
be the case with variation based on (1) the attribute itself,
(2) industry subgroups, and (3) customer subgroups. Figure 2
and Table 3 summarize this issue as discussed next.

Heterogeneity in Satisfaction Balancing, Maintaining, and
Enhancing Attributes

An attribute need not always be satisfaction balancing, satisfac-
tion maintaining, or satisfaction enhancing. In the transportation

industry, Van Doorn and Verhoef (2008) found that attributes
were satisfaction maintaining among customers who experi-
enced critical service incidents but were satisfaction balancing
otherwise.

According to Rust and Oliver (2000), a satisfaction-
enhancing attribute can migrate into a satisfaction-
maintaining attribute if delight gives way to an expectation that
the attribute is a must-have. Due to factors such as change in
customer expectations, industry norms, or competitive offer-
ings, “after the delight element has faded and symmetric effects
are observed, the attribute further develops into a negative
asymmetry” (Falk, Hammerschmidt, and Schepers 2010,
p. 290). Further, an attribute is more likely to be satisfaction
maintaining when it is offered by multiple competitors and
becomes the basis of competition in an industry and is seen
as the industry norm. Thus, the quality of equipment is satisfac-
tion balancing for banking services but satisfaction maintaining
for dental services (DeSarbo et al. 1994). Consistent with com-
petitor effects, Bowman and Narayandas (2004) found both
satisfaction-balancing and satisfaction-maintaining associa-
tions between attribute satisfaction and overall satisfaction, the
latter occurring when competitors were better than the focal
company on an attribute.

The magnitude of asymmetry can vary based on customer
characteristics (Danaher 1998), usage situation (DeSarbo
et al. 1994), and tenure with a brand (Mittal, Kumar, and
Tsiros 1999). As an example, after the initial car purchase,
the association of attribute satisfaction with overall
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Full Group:
Satisfaction Balancing

Overall Satisfaction

Attribute Satisfaction
\ J
[
Effects observed when potential
heterogeneity is unaccounted for

Full Group:
Satisfaction Maintaining

Overall Satisfaction

Attribute Satisfaction

| J
|

Effects observed when potential

heterogeneity is unaccounted for

A: How the Sign of Asymmetry May Differ Between Two Subgroups Compared with the Full Group Even if Magnitude Is Similar

Subgroup 2:
Satisfaction Enhancing

Subgroup 1:
Satisfaction Maintaining

Overall Satisfaction
Overall Satisfaction

Attribute Satisfaction Attribute Satisfaction

B: How the Magnitude of Asymmetry May Differ Between Two Subgroups Compared with the Full Group Even if Sign Is Similar

Strongly Satisfaction Maintaining

!

Effects observed when potential
heterogeneity is accounted for

Subgroup 1: Subgroup 2:

Weakly Satisfaction Maintaining

Overall Satisfaction
Overall Satisfaction

Attribute Satisfaction Attribute Satisfaction

!

Effects observed when potential
heterogeneity is accounted for

Figure 2. Theoretical illustration of heterogeneity in the sign and magnitude of asymmetry.

satisfaction increased over time for attributes such as brakes
but decreased for attributes such as transmission and roomi-
ness (Mittal, Kumar, and Tsiros 1999). Unless explicitly mod-
eled, the extent of heterogeneity may be masked as shown in
Figure 2. Panel A masks the heterogeneity in two subgroups
with opposing asymmetries; executives may incorrectly pre-
sume that the attribute is satisfaction balancing for the full
group. Panel B shows that the magnitude of asymmetry may
differ between two subgroups compared with the full group
even if the sign is similar.

Industry Subgroups as a Source of Heterogeneity: Cross-
Sectional and Temporal Variation

Among B2B customers, differences in interfirm relationships
(e.g., cooperation and trust; Palmatier et al. 2006), customer
life cycle stage (Jap and Anderson 2007), and industry struc-
ture (e.g., Anderson 1994) can affect customers’ knowledge
about and experience with attribute benefits. For example,
safety is an important attribute in manufacturing, but its
importance in commercial services has been recognized only
recently (Ingram and Kent 2019). Anderson and Mittal (2000)

highlight that the nature of asymmetric patterns may change
over time (i.e., temporal variation), differ across customer
segments and markets (i.e., cross-sectional variation), and
vary due to competition. Specifically, industry competition
and proportion of services firms in the industry may capture
cross-sectional differences across industries, and industry
growth and industry turbulence may capture temporal
differences.

Industry competition. B2B firms in a highly competitive indus-
try may introduce novel attributes to delight customers only to
find that customers are likely to view these once-delighting
attributes as must-haves over time (Rust and Oliver 2000).
Anderson and Mittal (2000, p. 113) state that “industry struc-
ture is likely to affect the speed with which attributes migrate
from the enhancement category to the maintenance category
...the more competitive the category, the faster such
migration.”

Prevalence of services firms in the industry. In their theory of
delight, Parasuraman et al. (2021) find that attributes that help
solve customer problems and generate unexpected positive
emotions may become satisfaction enhancing. In contrast,
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Table 3. Source of Heterogeneity in the Sign and Magnitude of Asymmetry.

Source of Heterogeneity Logic and Relevant Literature Study 2 Study 3

A: Attribute Itself: The sign and magnitude of asymmetry between an attribute’s satisfaction and overall satisfaction (i.e., satisfaction balancing,
satisfaction maintaining, or satisfaction enhancing) are attribute-specific.

An equal change in satisfaction or dissatisfaction
with an attribute can have an asymmetric
association with overall satisfaction (Mittal,
Ross, and Baldasare 1998).

Eight strategic attributes
relevant to B2B contexts

Eight strategic attributes
relevant to B2B
contexts

B: Industry Subgroups: The sign and magnitude of asymmetry are contextually defined by industry characteristics
Cross-sectional variation: The sign Knowledge about and experience with benefits e Industry-group dummies
and magnitude of asymmetry from an attribute may diffuse at different rates e Industry competition
vary by industries. across industries (Anderson and Mittal 2000). e Prevalence of services
For example, safety is viewed as an important firms in the industry
attribute in manufacturing, but its importance in
commercial services has been recognized only
recently (Ingram and Kent 2019).

Temporal variation (time
dependence): The sign and
magnitude of asymmetry change
over time.

According to Rust and Oliver (2000), a delight
attribute (i.e., satisfaction-enhancing attribute)
can migrate into a must-have attribute (i.e.,
satisfaction-maintaining attribute). Typically,

o Industry growth
e Industry turbulence

“after the delight element has faded and
symmetric effects are observed, the attribute
further develops into a negative asymmetry”
(Falk, Hammerschmidt, and Schepers 2010,

p. 290).

C: Customer Subgroups: The sign and magnitude of asymmetry vary by customer’s needs.

Differential customer experience with specific

Service offerings

attributes influences their relative importance,
affecting the magnitude and sign of the
asymmetry (Mittal, Kumar, and Tsiros 1999).

Anderson, Fornell, and Rust (1997) suggest that the intangibil-
ity and variability in services makes standardization difficult,
making it harder to delight customers. As such, the moderating
role of services needs examination.

Industry growth. To meet customer needs, companies in high-
growth sectors are more likely to offer new attributes than in
mature markets, where most competitors offer very similar
benefits, all satisfaction maintaining. As such, satisfaction-
enhancing attributes may be more prevalent in high-growth
sectors than in mature sectors.

Industry turbulence. Turbulent industries see rapid and unpre-
dictable change in customer needs, which makes it harder for
firms to provide attributes that can consistently delight custom-
ers. As such, firms may focus on only satisfaction-maintaining
attributes.

Customer Subgroups as a Source of Heterogeneity

Anderson and Mittal (2000, p. 112) argue that “the same attri-
bute can be satisfaction maintaining for one segment and satis-
faction enhancing for another.” Inexperienced customers may
be more easily satisfied than experienced customers (Mittal and
Katrichis 2000), while customers who have had prior negative

experiences with a company are more likely to regard attributes
as satisfaction maintaining than satisfaction enhancing (Van
Doorn and Verhoef 2008). Thus, we examine differences in
the nature of asymmetry across customer subgroups.

Study |: Surfacing and Validating Strategic
B2B Attributes

Study 1 uses a theories-in-use process (Zeithaml et al. 2020)
to identify a set of attributes that are conceptually pertinent to
B2B contexts and ascertains their salience among B2B exec-
utives. The attributes were culled from the review in Table 1,
the authors’ experience in conducting B2B satisfaction
research, and a process consisting of (1) discussion, in-
depth interviews, and focus groups among B2B managers to
identify key attributes and (2) a textual analysis of Form
10-Ks of the top 50 publicly traded B2B firms to examine
their prevalence in B2B firms.

Deeper Understanding of B2B Customer Satisfaction
Attributes

To expand on prior research in Table 1 and attributes identified
in B2B satisfaction surveys, we conducted open-ended,
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semistructured discussions, interviews, and focus groups last-
ing 45 to 90 minutes with over 50 executives in the B2B sector.
This phase started in the summer of 2016 and lasted over
12 months. The B2B participants were recruited using snowball
sampling and represented many titles (e.g., analyst, manager,
director, vice president, CEO), functional areas (e.g., sales,
operations, product development, customer service, finance,
human resources), and industries (e.g., software, energy, che-
micals, manufacturing, office supplies, technology). Confiden-
tiality agreements precluded collecting demographic
information to profile them.

The conversations were informal, eliciting executives’
views about (1) strategic attributes and benefits they receive
from their suppliers and provide their customers, (2) using
customer satisfaction studies for strategy planning, (3) analy-
tical issues they face in analyzing customer satisfaction data,
and (4) the company’s business strategy and financial goals.
Eight key strategic attributes consistently emerged in early
discussions. In later discussions, we asked participants to clar-
ify their understanding of the eight strategic attributes with
specific examples. Table 4 shows example quotes descriptive
of these attributes, which are described next.

Quality of product/service. Quality, defined as customers’ per-
ceived performance of a supplier’s offerings, has been widely
studied in B2B research, showing a positive (Homburg and
Stock 2004) or a nonsignificant (Patterson, Johnson, and
Spreng 1996) effect on customer satisfaction. Quotes illustrat-
ing this attribute include “You can do a lot of marketing, but
eventually it turns on performance and quality” and “We get
many no-bid jobs because of quality. We are the go-to guys for
large projects that don’t compromise quality.” Conceptually,
quality is traditionally viewed as a core attribute that is always
satisfaction maintaining, although the veracity of this assertion
has not been verified in a B2B context.

Pricing. Pricing refers to the extent to which customers perceive
the price of a supplier’s offerings as fair and competitive. Inter-
viewees stated, “Clients are always looking for a good compet-
itive price. ...[They] don’t like companies that low bid and
then issue change orders to jack up price,” and “A lot has to
do with price, especially with companies having large purchas-
ing departments. They basically compare you on price at the
end.” Pricing could be satisfaction balancing or maintaining in
mature industries, but also satisfaction enhancing for some
customer who may use it as a cue for quality or prestige.

Safety. Safety refers to customer perception of the extent to
which a supplier assures its products, customers, and employ-
ees to be safe. B2B participants view safety as going beyond a
narrow concept of product safety, stating, “Many complex jobs
have problems. Right now, safety is one of the major
problems,” and “We have a strong safety culture that is
ingrained down to labor hands.” Pagell, Veltri, and Johnston
(2016, p. 12) assert that “most managers say employee safety is

a top priority,” but this has received scant attention in the B2B
literature.

Sales process. Sales process refers to customer perceptions of
the supplier’s understanding of customer needs to provide
accurate proposals as well as the degree of its sales team’s
competency, and it has been a key focus of B2B scholarship
(Ahearne, Jelinek, and Jones 2007; Doney and Cannon 1997).
Exemplar quotes include “I want the sales reps to visit our
locations to fully understand how our location managers work”
and “Their salespeople need to do a better job understanding
our needs so that the proposals are streamlined to our needs.”

Project management. Project management refers to a supplier’s
ability and desire to support the planning, execution, and sup-
port of specific initiatives and projects with which the sup-
plier is involved and is considered a distinct competency by
many B2B suppliers (Barkley and Saylor 1994). Interviewees
stated, “A tremendous amount, thousands of policies and pro-
cedures that need to be followed to execute a project,” and
“It’s about the empowerment of the people to make decisions
at the project level and get them done quickly.” Executives
saw the inclusion of this attribute as critical for conceptualiz-
ing B2B satisfaction.

Corporate social responsibility (CSR). CSR refers to customer per-
ception of the extent to which a supplier voluntarily incorpo-
rates societal and stakeholder concerns in its value proposition.
In many B2B decisions, CSR is a “general rubric of noneco-
nomic buying criteria—criteria other than price . . . [and] qual-
ity” (Drumwright 1994, p. 1) and a key decision factor
(Homburg, Stierl, and Bornemann 2013). Interviewees stated,
“They have to care about the well-being of all the stake-
holders—environment, local employees, and even none-
mployees,” and “It is important to be a community partner
by creating local jobs. . .local content and training.”

Communication. Communication represents the extent to which
customers perceive the supplier as being receptive to and shar-
ing appropriate and accurate information in a clear and timely
manner. It is viewed as a core antecedent of B2B customer
relationships (Crosby, Evans, and Cowles 1990; Mobhr, Fisher,
and Nevin 1996; Palmatier et al. 2006). Interviewees stated,
“Timely and consistent communications are key to our custom-
ers. Many have experienced significant time lags in getting a
response to their inquiry,” and “Clients do not know how to
contact the right people to solve their problems.”

Ongoing service and support. Ongoing service and support refers
to the customer’s perception that the supplier is able to support
the client’s need during the consumption phase of a product
or service sold in the past. It conceptually overlaps with
after-sales service (Kasper and Lemmink 1989) or ongoing
relationship management (Mohr, Fisher, and Nevin 1996).
Interviewees stated, “For many contracts, we will need to have
a guarantee that no issues will be happening after delivery,”
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Table 4. Example Quotes and Statements Reflecting Each Strategic Attribute.

Example Quotes from Focus-Groups and In-Depth

Attribute Interviews Statements from 10-K Reports®
Quality You can do a lot of marketing, but eventually it turns on e The success of our business depends on our ability to develop,
performance and quality. produce and market quality products that meet our customers’
Always have good equipment; [a] lot of competitors have needs. (Caterpillar)
raggedy equipment that breaks down or leaks oil. We maintain e In addition, we strive to provide excellent service to customers,
good equipment. with the goal of establishing long-term customer relationships.
Dow Chemical just called us for a no-bid job, because they (Berkshire Hathaway)
know our work is high quality. e We focus on providing compelling user experiences by
We get many no-bid jobs because of quality. We are the go-to  developing our next generation of products based on customer
guys for large projects that don’t compromise quality. needs and expectations. (Intel)
They have to meet performance specifications for the
equipment and the service employees.
Employees must have the right training and experience to
perform at the expected level of quality.
They need to have flexible products and service offerings to
meet our needs.
Pricing We get the invoice very late in the month, even though they e Pricing is a significant factor as nontraditional modes of
want payment within |0 days. providing communication services emerge and new entrants
They should document in their invoices why their prices are compete for customers. (Verizon)
higher. e Moreover, the implementation of any price increases to our
o Competitive rates, nothing more, nothing less. customers could negatively impact the demand for our
e My accounts payable has to go back over the billing because itis  products. (Johnson Controls)
wrong about 50% of the time. e Our customers or potential customers may force us to
Nowadays a lot has to do with price, especially with companies ~ compete more vigorously on factors such as price and service
having large purchasing departments. They basically compare to retain or obtain their business. (Cigna)
you on price at the end.
Clients are always looking for a good competitive price...[they]
don’t like companies that low bid and then issue change orders
to jack up price.
Safety Oil and gas companies are very strict on safety. Without a good e Security threats are a particular challenge to companies like us

Sales process

Project
management

safety record, you cannot get work. It is a must have.

Many complex jobs have problems. Right now, safety is one of
the major problems.

Some companies just have bad reputation for safety. Their
employees have been killed or hurt. Not good.

We do work slower, but are safer. We have a strong safety
culture that is engrained down to labor hands.

At the end, your TRIR (total recordable incident rate) is very
important.

| want the sales reps to visit our locations to fully understand
how our location managers work.

Itis a lot of presentations and then putting together a proposal
that resonates with clients.

We get a lot of work from relationships that our sales force
develops.

Their salespeople need to do a better job understanding our
needs so that the proposals are streamlined to our needs.

It’s about the empowerment of the people to make decisions at
the project level, and get them done quickly.

Cost aside, we're generally schedule-driven and expect you to
meet the delivery of what was promised.

Company has an in-depth process and in-depth operating
systems with which clients are helped all along the way.

A tremendous amount, thousands of policies and procedures
that need to be followed to execute a project.

whose business is technology products and services.
(Microsoft)

We are committed to consistently delivering safe, reliable and
convenient service to our customers in every aspect of our
operation. (American Airlines)

Our business relies on the secure transmission, storage and
hosting of patient-identifiable health information, financial
information and other sensitive information relating to our
customers, company and workforce. (Cardinal Health)

The Company believes a high-quality buying experience with
knowledgeable salespersons who can convey the value of the
Company’s products and services greatly enhances its ability to
attract and retain customers. (Apple)

The segment’s products have unique performance
characteristics that are required by customers who demand a
high level of customer service and expertise from our sales
force and scientists; therefore, Dow is well positioned to
withstand competitive threats. (Dow Chemical)

Remarketing sales staff works closely with customers and
dealers to manage the sale of lease returns and the recovery of
residual exposure (Caterpillar).

These essentially represent an agreement to do a single project
for a single customer, involve interrelated construction
activities with substantial common costs, and are performed
concurrently or sequentially. (Boeing)

Detailed portfolio reporting of industry, customer, product and
geographic concentrations occurs monthly, and the
appropriateness of the allowance for credit losses is reviewed
by senior management at least on a quarterly basis. (JPMorgan
Chase)

Our operating subsidiaries also need qualified and competent
personnel in executing their business plans and serving their
customers, suppliers and other stakeholders. (Berkshire
Hathaway)

(continued)
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Table 4. (continued)

Example Quotes from Focus-Groups and In-Depth

Attribute

Interviews

Statements from 10-K Reports®

CSR .

Communication e

| trust them because | know they are not doing anything
dirty—they help us stay on the right side of EPA (Environmental
Protection Agency).

They have to care about the well-being of all the
stakeholders—environment, local employees, and even
nonemployees.

Analyzes waste stream to ensure minimal environmental
impact.

It is important to be a community partner by creating local jobs.
We always emphasize local content and training.

We need to follow up with waste haulers on problem
resolution to see how they are doing.

We need to provide the attention required to keep accounts
happy, especially the large ones. Too many contacts, and not
enough follow up.

Timely and consistent communications are key to our
customers. Many have experienced significant time lags in
getting a response to their inquiry. Some have reported
response times of 3 to 5 days when it was expected within
24 hours.

Many clients do not know how to contact the right people to
solve problems.

e Everything is email, | get zero in-person contact with them.

Ongoing service e
and support

Finding people with whom we built a long relationship for
supporting us.

We cannot take on more work than we can handle. We are
screwing up the job with a lot of defects and no service.

For many contracts, we will need to have a guarantee that no
issues will be happening after delivery.

We are supposed to have all the services provided to us at our
site and smoothly.

Who can we call when things go wrong? Service after sales is

e We intend for our products to be easily reused and recycled,

and we provide many of our customers with reuse and recycling
programs. (HP)

Other culture-related efforts in connection with conduct risk,
ethics and leadership, escalation, and treating customers fairly
help Citi to execute its mission and value proposition.
(Citigroup)

The environment, by enabling our global customers to leverage
UPS’s network efficiency and thereby reduce the greenhouse
gas emissions intensity of their supply chains. (UPS)

Our customer service call centers provide 24/7 call-answering
capability, telemarketing and other services. (Comcast)
Anthem Health Guide integrates customer service with clinical
and wellness coaching to provide easier navigation of health
care services for our members. (Anthem)

Fleet support activity begins prior to aircraft delivery as the
customer receives training, manuals, and technical consulting
support. (Boeing)

When we or a regulatory agency identify a quality or regulatory
issue, we investigate and take appropriate corrective action,
which may include recalling the product, correcting the product
at the customer location, revising product labeling and notifying
customers. (Cardinal Health)

Services provided after delivery include field service support,
consulting on maintenance, repair, and operational issues
brought forth by the customer or regulators, updating manuals
and engineering data, and the issuance of service bulletins that

just as important as sales.

impact the entire model’s fleet. (Boeing)

e Software Assurance also provides support, tools, and training
to help customers deploy and use software efficiently.
(Microsoft)

*The firm to which each statement belongs is in parentheses.

and “Who can we call when things go wrong? Service after
sales is just as important as sales.”

Textual Analysis for Validating Attributes

Next, we text analyzed Form 10-Ks that provide a comprehen-
sive overview of the executive team’s perspective on strategy
(Griffin 2003). Form 10-Ks have been used to capture strategy
elements (Germann, Ebbes, and Grewal 2015). The informa-
tion in the 10-K is up to date, accurate, and reflective of senior
management’s thinking and unlikely to be manipulated
because it is subject to review by the Securities and Exchange
Commission. The inclusion of these eight strategic attributes in
10-Ks will validate the attribute classification, offer initial evi-
dence for their utilization, and support their role as antecedents
of overall satisfaction.

We obtained Form 10-Ks of the 50 largest publicly traded
B2B firms in the U.S., by annual sales for 2016, from the Secu-
rities and Exchange Commission (https://www.sec.gov/edgar/)

and followed these steps: First, we extracted a total of 4,697
sentences that included the word “customer” or “client” from
each 10-K. Such sentences are more likely to reflect a firm’s
customer-relevant perspective. Second, an independent coder
and an author coded each sentence for any mention of the eight
attributes. A single sentence could contain multiple attributes.
Sentences that were not classified in any of these categories
(e.g., sentences describing market conditions, accounting rules)
were removed, leaving 3,673 sentences. Table 4 shows sentence
fragments corresponding to each attribute. Third, for each firm,
the relative intensity of each attribute was calculated as the
proportion of sentences for each attribute among all sentences
that included the word “customer” or “client.” The results show
that quality (52.98%) and pricing (23.41%) have the highest
relative intensity while project management has the lowest inten-
sity (1.79%). Collectively, these eight attributes account for
73.79% of all sentences reflecting a firm’s customer focus. The
results, reported in Figure 3, show that the eight strategic attri-
butes are pertinent and salient to B2B executives. Yet they do
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Figure 3. Study I: B2B firms’ emphasis on key attributes.

not indicate (1) whether each attribute is satisfaction balancing,
satisfaction maintaining, or satisfaction enhancing and
(2) whether its relationship with overall satisfaction varies across
industries and customers. We next describe a modeling approach
to answer these questions.

Modeling Approach

Asymmetric Association Between Attribute Satisfaction
and Overall Satisfaction

We begin with a well-established framework linking attribute
satisfaction to overall satisfaction (Anderson and Sullivan
1993; Mittal, Ross, and Baldasare 1998). Specifically, dissatis-
faction and satisfaction are denoted as follows:

L ) |Score — Reference|, if Score <Reference
Dissatisfaction = )
0, otherwise

(1)
and

|Score — Reference|, if Score > Reference

3

Satisfaction = .
0, otherwise

where Score is the composite rating and Reference is the ref-
erence point that determines dissatisfaction versus satisfaction
for a strategic attribute. For customer i rating firm j in group k
at time t, the association of attribute dissatisfaction and attri-
bute satisfaction with overall satisfaction is specified as

Overall satisfactionjy

= ok + ok Dissat quality;, + ok Sat quality
+oskDissat pricing;, + otk Sat pricing;;, + osiDissat safety;j,
+oe Sat safetyyy, + o7k Dissat sales process;y
+agi Sat sales process;j; + agi Dissat project mgmtjj
+0otokSat project mgmt; + opikDissat CSRij
+o ok Sat CSRjk + oty Dissat communication;j
+ot14¢Sat communication;j; + o5 Dissat ongoing serviceijkt
+a 16k Sat ongoing service;;, + K/cControlsijkt + Eijkts

2

where Dissat (Sat) attribute indicates dissatisfaction (satisfac-
tion) with the attribute for each of the eight attributes and
Controls is a vector of control variables. We improve the
framework by incorporating several practical issues firms face
in the modeling framework.

Incorporating Unobserved Heterogeneity in Asymmetry
Modeling

Myriad group-specific factors could determine whether an
attribute is satisfaction balancing, maintaining, or enhancing,
based on the asymmetric association between attribute
dissatisfaction/satisfaction and overall satisfaction. We
account for unobserved heterogeneity by allowing the inter-
cept term (i.e., o) and the slope terms for attribute dissatis-
faction/satisfaction (i.e., o, —6c) in Equation 2 to vary
across groups:
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o=y, o, kGroup, , 3)

where Group,, i is the rth dummy variable for group k. We
model industries as groups in Study 2 and customer groups
as groups in Study 3. Combining Equations 2 and 3 leads to

Overall satisfaction;

= Z oo, K Group, | + Z oy, kGroup, | x Dissat quality;,
T r

+> o kGroup, ; x Sat qualityy, + » a3 Group, ,
T T

x Dissat pricing;, + Z a4, kGroup, | x Sat pricing

T

+ Z as, Group, | x Dissat safety, + Z o6, kGroup,

- T

X Sat safetyy; + Z a7,k Group, | x Dissat sales process;j

r

+ Z ag, kGroup, | x Sat sales process;j +Z oo, kGroup, |

r r
x Dissat project mgmt;, + Z a0, KGroup,

T
x Sat project mgmty;, + Z a1, kKGroup, y X Dissat CSRji
T

+3 o, kGroup, \, x Sat CSRiji + » _ o113,k Group,

T T
x Dissat communication;ji; + Z o4, kGroupL K

T

x Sat communicationjj + g s, kGroup, i
T
x Dissat ongoing servicej, + E o6, kGroup,

r

X Sat ongoing serviceijkt + K'CControlsijkt + Ejikt-
“4)

In Equation 4, o, i represents the pth association of attribute
dissatisfaction/satisfaction on overall satisfaction for group k.
Conceptually, incorporating unobserved heterogeneity allows
for a test of whether an attribute’s status as satisfaction main-
taining, balancing, or enhancing is invariant across groups.
Anderson and Sullivan (1993) and Mittal, Ross, and Baldasare
(1998) assume a lack of heterogeneity within an attribute’s
association with overall satisfaction.

A methodological challenge in Equation 4 is that the number
of coefficients quickly increases as the number of categories in
the group variable increases. Thus, in Study 2, the 16 hetero-
geneous slopes and 25 levels of the group variable (i.e., indus-
tries) lead to 400 additional interaction terms, introducing
prohibitive multicollinearity. We need an approach that selects
only the necessary additional predictors contributing meaning-
fully to unobserved heterogeneity.

Many approaches are available to select more important
variables from a large set of predictors. First, researchers may

identify a subset of important variables by testing whether
each additional predictor, one at a time, enhances model fit
(e.g., Bijmolt, Van Heerde, and Pieters 2005). This approach
alleviates multicollinearity, but it is an ad hoc approach for
selecting variables. Second, researchers may use factor or
principal component analysis to reduce the dimension of the
predictors in the first stage and regress the dependent variable
on the extracted factors (e.g., Rust, Lemon, and Zeithaml
2004) in the second stage. This approach may leave a certain
portion of variance unexplained due to unextracted factors in
the process of reducing the dimensionality of the predictors.
Third, regularization approaches such as the lasso approach
may be used to select important variables (Tibshirani 1996).
These approaches attain the goal of variable selection, but
making statistical inferences based on the estimates can be a
challenge.

Against this background, we use the Bayesian stochastic
search variable selection (BSSVS) approach (George and
McCulloch 1993) to select the predictors. BSSVS is an objec-
tive approach to select a subset of independent variables based
on their relative importance or coefficient magnitude in pre-
dicting a dependent variable. In addition, a straightforward
statistical inference can be made based on the posterior credible
intervals. The BSSVS approach has been used in many mar-
keting contexts including consumer choice (Chandukala,
Edwards, and Allenby 2011), direct marketing campaigns (Till-
manns et al. 2017), movie performance (Boatwright, Basuroy,
and Kamakura 2007), and market segmentation (Kim, Fong,
and DeSarbo 2012). The BSSVS approach uses a spike-and-
slab prior on the coefficients as follows:

Bunl¥m~ (1= vm) X N(0,150) + v x N(0,15;),  (5)

where By, is the m™ element of the coefficients B = (o,x’) and
Ym 1S a latent variable that takes the value of zero or one. When
Ym = 0, the coefficient B,, ~ N(0,72,) can be safely estimated
as zero by setting 12, to be small. Importantly, the probability
that v, = 0 (1) depends on whether B, is small (large) (George
and McCulloch 1993). The spike-and-slab prior in Equation 5
can be obtained by using a multivariate normal prior on the
coefficients as follows:

Bly~N(0,D,ID,), (6)

where D, is a diagonal matrix with the m™ diagonal element
being Ty if vy, = 0 and 1, if v, = 1 (George and McCulloch
1993). BSSVS balances delimiting parsimony at the one
extreme (which will not allow slopes to be different across
groups) and unnecessary complexity at the other extreme
(which will create prohibitive multicollinearity).

Signs of Coefficients Incompatible with Theory

One challenge in building a model is the presence of coeffi-
cient estimates with signs inconsistent with theory (Boat-
wright, McCulloch, and Rossi 1999). For example, attribute
dissatisfaction (satisfaction) may have a positive (negative)
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association with overall satisfaction, which is contrary to the
established theoretical expectation (e.g., Mittal, Ross, and
Baldasare 1998). We address this challenge by imposing a
prior distribution on the coefficients that is compatible with
theory (Rossi and Allenby 2003). Information on the prior
distribution may come from theory, prior research, and/or
experts’ beliefs (Montgomery and Rossi 1999). We follow
prior research (Boatwright, McCulloch, and Rossi 1999; Gel-
fand, Smith, and Lee 1992) and employ a truncated normal
prior on the coefficients for attribute dissatisfaction/satisfac-
tion as follows:

B|Y~N<0aDyIDy) xIBeQ);Q={By:(ln <Py < um)},
(7

where 1, and u,, are the lower and upper bounds for the
coefficients.”

Asymmetry Inference at the Group Level

Instead of a single estimate for the entire sample, we aim
to use Equation 4 to obtain statistical inference for asym-
metry for an attribute at the group level by comparing the
size of the coefficients for attribute dissatisfaction versus
attribute satisfaction within the group. If the absolute
value of the coefficient for attribute dissatisfaction is sta-
tistically larger (smaller) than that for attribute satisfac-
tion, the attribute would be satisfaction maintaining
(enhancing). An attribute would be satisfaction balancing
if the absolute value of the coefficients for attribute dis-
satisfaction and satisfaction is statistically identical. These
tests are performed for each group (e.g., industry, cus-
tomer). Formally, for the qth attribute (q = 1, 2,..., 8)
and group k, we test whether the 95% credible interval of
|otag, | = |0t2q —1, k| includes zero.

For example, we test the association of satisfaction with
quality and overall satisfaction for the first group through the
95% credible interval of |a, | — oy |- If the 95% credible
interval includes zero, then the attribute is satisfaction balan-
cing. If the 95% credible interval does not include zero, we
examine if the 95% credible interval is greater (smaller) than
zero to determine whether the attribute is satisfaction enhan-
cing (maintaining).

Addressing Potential Endogeneity in the Attribute
Satisfaction—Overall Satisfaction Link

Correlated unobservables such as a respondent’s intrinsic pre-
ference for a supplier or the procurement process of a buying

2 For the coefficients on attribute dissatisfaction (i.e., oy, O3, Ols, OL7, Olg, Oy 1,
o3, and o;s), we set {1y, un} = {—o0, 0}; for the coefficients on attribute
satisfaction (i.e., Oty, Olg, Olg, Olg, Ob1o, 12, Ol1g, and Oiyg), we set {ly, Un} =
{0, co}; for the other coefficients, we set {1, un} = {—00, co}. This ensures
that only the coefficients for attribute dissatisfaction (satisfaction) are
constrained to be negative (positive), while the other coefficients are not
constrained.

organization may jointly affect the customers’ attribute rating
and overall satisfaction. Left unaddressed, this may bias exec-
utives’ conclusion about the link between marketing inputs and
outputs (Albers, Mantrala, and Sridhar 2010). To address endo-
geneity, we use the latent instrumental variable (LIV)
approach, which decomposes the potentially endogenous vari-
able (attribute satisfaction in our case) into an exogenous and
endogenous component (for details, see Ebbes et al. [2005]).
The exogenous component serves as a valid instrument for the
endogenous variable in Equation 4. The LIV approach is
widely applied in marketing (Kanuri, Chen, and Sridhar
2018; Lee et al. 2015) and is well suited for survey-based
settings (Gupta et al. 2019). Following Ebbes et al. (2005),
we construct a discrete LIV with C categories (where C > 1)
and obtain latent clusters on attribute dissatisfaction and satis-
faction as follows:

Xq.iikt = I Zg ik + Og i (3)

where X iji is the qth element of the vector Xj = [Dissat
qualityjj, . . ., Sat ongoing service supportij]’; p is the latent
cluster mean vector; Zg, jji is the unobserved discrete instru-
ment; §g. jie is the error term. Note that Z_ jji is uncorrelated
with the error terms in Equation 4; however, ¢g ij may be
correlated with the error terms in Equation 4.

After splitting the vector X, into C clusters respectively,
the predicted values and the predicted residuals of each vari-
able are as follows:

C
X i = Y ﬁtcPr(Zqﬁ ijke = €c[Xg ijkt)
— ©))

and ¢y i = Xq, ijke — Xg, ijkts

where e, is the cth vector of the C x C identity matrix.

We choose the number of clusters, C, that minimize the
Akaike information criterion (AIC).* Then, we obtain the pre-
dicted values ()A(qﬁ iikt) and the predicted residuals (43 q ijkt)- We
substitute the raw variables with their predicted values (e.g.,
Dissat quality;;,) in Equation 4 while controlling for the pre-

dicted residuals (e.g., &31,51«)- The full model is specified as
follows:

3 A second approach would randomize attributes among survey participants, an
infeasible approach. A third approach would use an instrumental variable (IV)
that is orthogonal to overall satisfaction but affects attribute satisfaction.
Because respondents likely provide overall satisfaction in a gestalt manner
that considers the attribute satisfaction scores, such an IV may be difficult to
find in large-scale surveys. Importantly, identification may be predicated on
the veracity of the exclusion restriction in the IV approach, and weak
instruments are worse than none at all (Rossi 2014). As a robustness check,
we address endogeneity using a control function and find similar results (for
details, see the Appendix).

“ In both Studies 2 and 3, the number of latent classes were robust to the choice
of AIC with a per parameter penalty factor of 3 and consistent AIC and
Bayesian information criterion as fit statistics.
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Overall satisfaction;j

= kGroup, , + » oy xGroup,  x Dissat quality
r r
+ Z o, kGroupr7 L X Sat qualityijkt + Z o3, kGroupL K
r — T
x Dissat pricingijkt + Z a4, kGroup, | x Sat pricingijkt
T
+ Z as, K Group, | x Dissat safety;, + Z a6, K Group, |
’ T
X miﬂ(t + Z o7, kGroup, , X mukt
T
+ Z ag, kK Group, | X Sat sales process;
T

+ Z oo, kGroup, | x Dissat project mgmt;,

T

+ Z a0, kKGroup, | X Sat project mgmt;;
r

+ Z a1, kGroup, | X Dissat CSR jj
T

+ Z 012, kGroupr’ « X Sat CSRjji + Z 013, kGrouprﬁ Kk
T iy

x Dissat communication i + E o4, kGroup, |
T

x Sat communication;j; + E s, KGroup,

r
x Dissat ongoing service;j,+ E %16, K Group, i
T
<. . / oA
X Sat ongoing seerceijkt+KCC0ntrolsijktJrKLWd)ijkt+sijkt,
(10)
where the coefficient vector k; vy in Equation 10 corresponds to

the 16 predicted residuals, 2 residuals per attribute, obtained
from the LIV approach using Equation 9.

Incorporating the Overall Satisfaction—Financial
Performance Link

To demonstrate the financial impact of increasing overall cus-
tomer satisfaction in a B2B context (Mittal and Sridhar 2020),
we include the following equation:

Financial Performance;
= 8Overall satisfactionj + n’FControlsijkt + \I!(i)s, iike
+ Z 7, Group, . + Uik,
r
(1D
where Overall satisfaction and ci)s are the predicted values
and residuals of overall satisfaction from Equation 9, and

FControls is a vector of control variables. Because the errors
in Equations 10 and 11 may be correlated, we estimate the set

of equations using seemingly unrelated regression (SUR) to
obtain more efficient coefficient estimates (Zellner 1962).
We deploy Gibbs sampling that iteratively generates draws
from the full conditional distributions of the coefficients. We
run the Gibbs sampler for 20,000 iterations and obtain esti-
mates from the last 10,000 iterations. The estimation details
are in Web Appendix A.

This modeling approach introduces five new elements for
customer satisfaction research in B2B settings: (1) it incorpo-
rates subgroup heterogeneity in attribute coefficients; (2) it
utilizes a variable selection approach that empirically opti-
mizes fidelity and parsimony; (3) it determines whether an
attribute is satisfaction balancing, maintaining, or enhancing
at the industry or customer-segment level; (4) it corrects for
potential endogeneity in the model; and (5) it shows a link
between customer satisfaction and financial performance for
B2B firms.

Study 2: Industry-Subgroup Heterogeneity in
a Multifirm Setting

Data and Sample

Data for Study 2 were provided by a research collaborative
conducting a monthly, national survey of B2B managers since
January 2017. Participants provided the name of a supplier of
their firm and rated their (1) satisfaction with eight strategic
attributes (e.g., sales process, pricing) and (2) overall satisfac-
tion. They also provided demographic information. Only par-
ticipants who were at least a manager/supervisor were included
in the study to ensure that the informants were knowledgeable
about their own company as well as the supplier. We also
measured participants’ involvement with the supplier and
included it as a covariate in the empirical model. We were
provided access to surveys completed from January 2017 to
June 2019 (N = 24,601). In this cross-sectional nested panel,
each participant completed only one survey, but multiple par-
ticipants could have rated the same B2B supplier within a
month or across months.

We matched supplier names with publicly listed B2B firms
from Compustat to verify them and obtained financial perfor-
mance of the B2B suppliers rated by the participants. This
matching process used a predetermined set of guidelines and
yielded 13,744 surveys. Three researchers on the team did the
matching, with an interrater agreement of 92%, and disagree-
ments were resolved through discussion (for details, see Web
Appendix B).

After matching, 11,451 surveys were complete and usable.
The sample comprised 1,785 suppliers operating in 65 indus-
tries. Industries with fewer than 40 observations were grouped
together to obtain reliable estimates. This procedure reduced
the number of industries from 65 to 25 (for industry groupings,
see Web Appendix C). The supplier firm, customer firm, and
participants are described in Web Appendix D.

To assess nonresponse bias, we compared participants who
completed the survey within a week with those who took more
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than a week. Following Armstrong and Overton (1977), the
average satisfaction scores with the eight attributes and overall
satisfaction were statistically similar for early and late respon-
dents (all ps > .15). Therefore, nonresponse bias is deemed a
nonissue.

Measures

Attribute satisfaction. We used 19 items to measure the eight
attributes (1 = “extremely dissatisfied,” and 7 = “extremely
satisfied”; Web Appendix E shows the items). Attribute satis-
faction scores were computed as the predicted latent variable
scores from a confirmatory factor analysis (CFA). Using the
composite ratings, and zero (i.e., average score) as the refer-
ence point, we operationalized attribute dissatisfaction and
attribute satisfaction separately (Equation 1).

Overall satisfaction. Consistent with prior research (Anderson
and Sullivan 1993), we measured overall satisfaction with a
single item. Taking their entire experience into account, parti-
cipants rated the supplier (1 = “extremely dissatisfied,” and
7 = “extremely satisfied”).

Control variables. The control variables (i.e., Controls in Equa-
tion 10) included the annual purchase reported by each parti-
cipant from the supplier, their personal involvement with the
supplier, their job tenure at the company, and the sector in
which the supplier operates. They are described in Web Appen-
dices F and G.

Measurement model. In an exploratory factor analysis (EFA) with
Varimax rotation, each item loaded on one of the corresponding
eight factors (cumulatively explained variance = 86.47%); Cron-
bach’s alpha of .85 or higher). A CFA of the 19 items showed the
composite reliability of each construct exceeded .60 and the aver-
age variance extracted (AVE) by each construct exceeded .50,
indicating convergent validity (Fornell and Larcker 1981). The
AVEs exceeded the maximum squared correlations between con-
structs (.71), indicating discriminant validity. The full results are
in Web Appendix E.

Common method variance (CMV). Lindell and Whitney (2001)
propose using a marker variable to partial CMV out of the
observed correlations between attribute satisfaction and overall
satisfaction. An effective marker variable should (1) be theo-
retically unrelated to our focal variables (i.e., attribute satisfac-
tion and overall satisfaction), (2) reflect similar cognitive
processes and response tendencies with those of our focal vari-
ables, and (3) share similar response formats with our focal
variables (Simmering et al. 2015). For robustness, multiple
marker variables should be used (Lindell and Whitney 2001).

We used two items (“If I had another option, I’d stop using
this supplier,” and “I only use this supplier because I have no
other choice”; 1 = “strongly disagree,” and 7 = “strongly
agree”) as the marker variables in two separate models. After
partialling out CMV through the marker variable, all bivariate
correlations between attribute satisfaction and overall

Table 5. Study 2: Attribute Satisfaction, Dissatisfaction and Overall
Satisfaction.

Coef. SE
Intercept 5.74% 04
Dissatisfaction with quality —. 9% .02
Satisfaction with quality .08** .04
Dissatisfaction with pricing —.09% .02
Satisfaction with pricing doFE .02
Dissatisfaction with safety .08%F 02
Satisfaction with safety .08+ 03
Dissatisfaction with sales process —.04%* .02
Satisfaction with sales process 209 03
Dissatisfaction with project management —. 7% 02
Satisfaction with project management .09%F 03
Dissatisfaction with CSR —.07F .02
Satisfaction with CSR 402
Dissatisfaction with communication —. |4F 02

Satisfaction with communication .00 .03

Dissatisfaction with ongoing service and support —45%F 02
Satisfaction with ongoing service and support A7+ 03
Annual purchase —.0IF* 00
Involvement —.0l .00
Tenure .00 .0l
Nonmanufacturing supplies 07% 02
Manufacturing services —.0l .02
Nonmanufacturing services —.01 .02
Other sectors 09% .02
Asymmetry
Quality —. |
Pricing .0l
Safety .00
Sales process e
Project management —.08**
CSR .07
Communication —. | 4k
Ongoing service and support —. 28wk
Constraints on coefficients No
Variable selection No
R? 70
F 742.80°*
Log-likelihood -10,714.22
N 11,451
* <.10.
p < .05.
oy < 0],

Notes: The model includes industry, year, and month dummies. Estimates are
obtained from ordinary least squares.

satisfaction remained positive and significant (ps < .01), indi-
cating minimal influence of CMV (see Web Appendix H).

Results

We first estimated Equation 2 with ordinary least squares to
replicate Mittal, Ross, and Baldasare (1998). Table 5 shows the
results. Sales process and CSR are satisfaction enhancing; qual-
ity, project management, communication, and ongoing service
and support are satisfaction maintaining; and pricing and safety
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are satisfaction balancing. However, these results do not
address unobserved heterogeneity and endogeneity and do not
provide subgroup estimates. They assume the coefficients are
homogeneous across industries and attribute satisfaction is
exogenous.

The results from Equation 10 address these empirical issues
and are described in Table 6, Panel A. M1 includes only main
effects. M2 includes the interaction effects.’

Asymmetric effect of attribute dissatisfaction and satisfaction. M1 in
Table 6, Panel A, provides the estimates. Attributes with a
negative asymmetry are satisfaction maintaining, those with a
positive asymmetry are satisfaction enhancing, and those with-
out asymmetry are satisfaction balancing. Quality (asymmetry
= —.10), communication (asymmetry = —.11), and ongoing
service and support (asymmetry = —.26) are satisfaction-
maintaining attributes because the deleterious effect of dissa-
tisfaction with these attributes is larger than the beneficial effect
of satisfaction. In contrast, sales process (asymmetry = .15)
and CSR (asymmetry = .10) are satisfaction enhancing: the
impact of attribute satisfaction is greater than that of attribute
dissatisfaction. Finally, pricing, safety, and project manage-
ment are satisfaction balancing because the effects of
attribute dissatisfaction and attribute satisfaction are statistically
similar.

Heterogeneous estimates of asymmetry. M2 in Table 6, Panel A,
and Table 7 show estimates from a model incorporating inter-
actions between attribute dissatisfaction/satisfaction and indus-
try dummies as proposed in Equation 10. The box plot in
Figure 4 shows that the asymmetry estimates differ signifi-
cantly across industries for all eight attributes.

The industry-specific asymmetry estimates for the eight
attributes are described in Figure 4. As an example, Panel G
in Figure 5 and Table 7 shows the asymmetry estimates for
communication in the 25 industry groups. Although communi-
cation is satisfaction maintaining for the overall sample (asym-
metry = —.11; M1 in Table 6, Panel A) it differs by industry.
Specifically, communication is satisfaction maintaining (asym-
metry = —.85) in the metal industries and metal products
industry (i.e., two-digit Standard Industrial Classification [SIC]
codes 33 and 34) but satisfaction balancing in other industries.
As another example, satisfaction with safety is a satisfaction-
balancing attribute for the overall sample. Yet, Panel C in
Figure 5 shows that safety is satisfaction maintaining (asym-
metry = —.28) for the chemical/petroleum/coal products indus-
try (i.e., two-digit SIC codes 28 and 29) but satisfaction
balancing in other industries.

The nature of attributes also differs across industries. Thus,
in the business services industry (two-digit SIC code 73), satis-
faction with quality (asymmetry = —.39) and ongoing service

5 Table 7 presents interactions with selection probabilities (i.e., posterior mean
of v,, in Equation 5) exceeding .50 (Boatwright, Basuroy, and Kamakura
2007). The full set is available from the authors. Table I1 in Web Appendix
I shows full results.

and support (asymmetry = —.41) is satisfaction maintaining,
whereas sales process (asymmetry = .30) and CSR (asymmetry
= .22) are satisfaction enhancing. Other attributes are satisfac-
tion balancing in the business services industry. This profile
differs for the finance, insurance, and real estate industry (two-
digit SIC codes 60—67), where all attributes are satisfaction
balancing.

In conclusion, ignoring industry-specific heterogeneity may
be misleading for B2B executives examining a specific attri-
bute or comparing different subgroups on all attributes.

Examining sources of heterogeneity in asymmetry. To examine
industry-level differences in asymmetry, we estimated a
second-stage model with the dependent variable being a
stacked vector of eight asymmetries across the 25 industry
groups. The predictors included: industry competition, preva-
lence of services firms in the industry, industry growth, and
industry turbulence along with attribute fixed effects.® That is,
for attribute a and industry k,

Positive asymmetry
= Ao + A1Industry competition, + A,Prevalence of services firmsy

+A3Industry growth, + A4Industry turbulence,
7
—|—Zn,Attributer, a + €ak-

r=1
(12)

Web Appendix F shows the measures. Industry competition
(4 = .15), industry growth (1 = 1.34), and industry turbulence
(4 =4.52) increase positive asymmetry (i.e., higher prevalence
of satisfaction-enhancing attributes). More services in an
industry decrease positive asymmetry (4 = —.02; i.e., higher
prevalence of satisfaction maintaining attributes; see Web
Appendix J).

Robustness Checks

Alternative measures of attribute satisfaction. Instead of using the
predicted latent variable scores from the CFA model, we reran
the models using attribute satisfaction measured with the EFA
scores and average value of the items with the reference point
set as zero. We set the cross-loadings to zero to calculate the
EFA scores. For the average scores, we used standardized val-
ues. The results replicate (for the full results, see Tables I3 and
14 in Web Appendix I).

Addressing endogeneity using a control function. As described in
the Appendix, the results were replicated with a control func-
tion approach (Petrin and Train 2010). The exclusion restric-
tion was the average level of attribute dissatisfaction
(satisfaction) among other customers of the same supplier and
its sector in a given year.

¢ We measured industry characteristics on the basis of the combined SIC code
described in Web Appendix C. In each iteration of the Gibbs sampler, we
obtained the coefficient estimates and constructed the 95% credible interval.
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Table 6. Study 2: Association Between Attribute Satisfaction and Overall Satisfaction.

A: Without Financial Performance

B: With Financial Performance

MI: Main Effects

M2: Interaction Effects® SURs with Interaction Effects®

Overall Satisfaction Overall Satisfaction Overall Satisfaction  In(Sales)
M SD M SD M SD M SD

Intercept 5.77 .04
Dissatisfaction with quality —.20 .03
Satisfaction with quality .10 .04
Dissatisfaction with pricing —.10 .02
Satisfaction with pricing .08 .02
Dissatisfaction with safety —.00 .00
Satisfaction with safety .04 .02
Dissatisfaction with sales process —.08 .02
Satisfaction with sales process .23 .03
Dissatisfaction with project management —.12 .02
Satisfaction with project management .07 .03
Dissatisfaction with CSR —.04 .02
Satisfaction with CSR .13 .02
Dissatisfaction with communication —.14 .02
Satisfaction with communication .03 .02
Dissatisfaction with ongoing service and support —.44 03
Satisfaction with ongoing service and support .18 .03
Overall satisfaction 13 .02
Annual purchase —.0l .00 —.01 .00 —.0l .00
Involvement —.0l .00 —.0l .00 —.0l ol
Tenure .00 .0l .00 .0l —.00 0l
Nonmanufacturing supplies .07 .02 .04 .03 0l .0l —.46 .05
Manufacturing services -0l .02 —.00 ol .00 .0l .03 .07
Nonmanufacturing services —.0l1 .02 —.00 .01 —.00 0l .08 .05
Other sectors .09 .02 05 .04 .02 03 —-.07 .06
Financial leverage .04 .14
Liquidity -33 .02
Industry competition -1.01 .20
Industry turbulence 1.85 .67
Asymmetry®

Quality —.10 .05 —.12 .05 —-.09 05

Pricing —.0l .03 —.0l .03 .04 .03

Safety .04 .02 0l .02 .0l .02

Sales process .15 .04 .19 .04 .09 .04

Project management —.05 .04 .00 .03 —.06 05

CSR .10 .03 .10 03 11 03

Communication —.11 .03 -.03 .04 .03 03

Ongoing service and support —.26 .04 -.35 .04 -.38 05
Constraints on coefficients Yes Yes Yes No
Variable selection No Yes Yes No
Log marginal density -10,699.25 -10,631.36 —16,040.59
N 11,451 11,451 6,285

Estimates of the interaction effects are reported in Table 7 (Table 12 in Web Appendix |) for the model without (with) financial performance.
®The weighted average of the heterogeneous asymmetries, where the weights are the number of observations in each group, are reported for the interaction

effects model.

Notes: All models include industry, year, and month dummies, as well as residuals from latent class clustering (see Equation 9). Posterior means in boldface have a

95% credible interval that does not cover zero.

Overall Satisfaction and Financial Performance

Data and sample. Among the 1,785 suppliers included in the
initial data set, 1,137 firms were no longer publicly listed for
the 2017-2019 time frame (e.g., OfficeMax merged with
Office Depot). The analysis uses 6,285 observations from the
remaining 648 suppliers.

Measures. We measured a firm’s financial performance using
sales from Compustat, which was operationalized as the natural
logarithm of a firm’s quarterly sales.

Control variables. For overall satisfaction, we controlled for
annual purchase, involvement, job tenure, and the supplier’s
business sector (i.e., Controls in Equation 10). For financial
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Table 7. Study 2: Heterogeneous Effects of Attribute Satisfaction on Overall Satisfaction.

A: Quality B: Pricing C: Safety D: Sales Process
Dissat. Sat. Dissat. Sat. Dissat. Sat. Dissat. Sat.
M SsDMSb M sbMmsb M sbMSsb M sb M sD
Agriculture, Mining, & Construction
Food/Tobacco Products
Textile/Apparel/Lumber Products & Furniture
Paper Products & Printing 54 23
Chemical/Petroleum/Coal Products —.20 .14 -.30 .08 52 .14
Rubber/Leather/Stone Products & Misc. Manufacturing —.49 .36
Metal Industries & Metal Products
Industrial Machinery & Equipment —.29 .06 .38 .10
Electronic & Other Electric Equipment 24 22
Transportation Equipment
Instruments & Related Products —-.20 .17 .41 .3l
Transportation
Communications —-.57 .16 —.16 .16
Electric, Gas, & Sanitary Services 40 .27
Wholesale Trade—Durable Goods —=.21 .11 40 .13
Wholesale Trade—Nondurable Goods —.24 05 .19 .16 —.19 .05 .19 .08
Building Materials & Gardening Supplies .42 29
General Merchandise Stores -.75 .15
Food/Automotive/Apparel/Furniture/Dining Retail .40 .33
Misc. Retail —42 .12 .25 .18 .25 11
Finance, Insurance, & Real Estate
Services Other than Personal/Business 69 .34
Personal Services -.71 49
Business Services —.42 .05 31 .09
Non-Classifiable Establishments —.24 23 —-.99 20
E: Project H: Ongoing Service
Management F: CSR G: Communication and Support
Dissat. Sat. Dissat. Sat. Dissat. Sat. Dissat. Sat.
M sDMSb M sbMmsb M sbDbMSsSb M sb M sD
Agriculture, Mining, & Construction —-78 .14 .97 .14
Food/Tobacco Products —.66 .16 .49 .23
Textile/Apparel/Lumber Products & Furniture 1.14 .20
Paper Products & Printing —.74 23
Chemical/Petroleum/Coal Products —-.50 .12
Rubber/Leather/Stone Products & Misc. Manufacturing -33 33 .76 .15
Metal Industries & Metal Products —-.86 22
Industrial Machinery & Equipment .14 .14 -70 07 .20 .15
Electronic & Other Electric Equipment —-.20 .I3 =75 .12
Transportation Equipment —-.52 4| —-.50 48 .39 .34
Instruments & Related Products -.59 25
Transportation —-.52 4] —-.50 48 .39 .34
Communications 34 33 .13 .12
Electric, Gas, & Sanitary Services -.75 .16
Wholesale Trade—Durable Goods —.61 09 .27 .16
Wholesale Trade—-Nondurable Goods A7 .06 A3 .13 —-53 .05
Building Materials & Gardening Supplies -79 20
General Merchandise Stores —.40 .17 .54 .19
Food/Automotive/Apparel/Furniture/Dining Retail —.67 .17
Misc. Retail A5 .12 —.45 .07
Finance, Insurance, & Real Estate =31 .13 33 11 =31 .12 -30 .13 .36 .15
Services Other than Personal/Business —.60 .36 —.52 40
Personal Services .36 36
Business Services 23 1 .23 05 —.09 .08 —.48 .06

Non-Classifiable Establishments

Notes: Coefficients with selection probabilities greater than .50 are reported. Posterior means in boldface have a 95% credible interval that does not cover zero.
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Figure 4. Study 2: Heterogeneity in asymmetry across industries.

performance, we included firm-level (financial leverage,
liquidity, and business sector) and industry-level (industry
competition and industry turbulence) factors as control vari-
ables (i.e., FControls in Equation 11). Industry-level factors
were measured based on the combined SIC code described
in Web Appendix C. The measures are in Web Appendices F
and K.

Results. Panel B in Table 6 and Table 12 in Web Appendix I
show the results. Aside from attribute-level estimates, we find
that overall satisfaction is positively associated with sales
(0 = .13). Specifically, a one-point increase in satisfaction
results in a 12.96% increase in sales.

Discussion

Study 2 supports our conceptual model using multi-item mea-
sures for each attribute and a large sample of B2B customers in
multiple firms across 25 industries. Whether an attribute is
satisfaction balancing, maintaining, or enhancing can vary
across industry sectors, as Figure 5 illustrates. First, using these
graphs, executives can identify an attribute that contributes
most to overall satisfaction and, ultimately, revenue. Moreover,
they can learn whether their goal should be to increase satisfac-
tion with the attribute or mitigate dissatisfaction with it. For
example, within the chemical/petroleum/coal products indus-
try, firms may benefit from investing resources to further

enhance the sales process because it is a satisfaction-
enhancing attribute with high importance. For this industry,
investments in sales process are more likely to create overall
customer value and improve financial performance than invest-
ments in other attributes.

Study 3: Customer-Subgroup Heterogeneity
in a Single-Firm Setting

Study 3 shows how a firm can identify satisfaction-balancing,
-maintaining, and -enhancing attributes among customer sub-
groups and link overall satisfaction to financial performance.

Institutional Setting

We worked with the CEO of a North American company that
wishes to remain anonymous. The company leases modular
offices. The senior leadership disagreed on the attributes pro-
viding the most customer value. An internal assessment
showed that senior leadership believed the top three attributes
included safety, CSR, and communication. Fewer than 50% of
the senior executives rated them as the top three attributes,
suggesting that the CEO would not garner the full support of
the senior leadership team by focusing on them. Moreover, the
firm had not measured attribute-level or overall customer satis-
faction to validate this assumption.
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A: Quality B: Pricing C: Safety D: Sales Process

Agriculture, Mining, & Construction
Food/Tobacco Products
Textile/Apparel/Lumber Products &...
Paper Products & Printing
Chemical/Petroleum/Coal Products * P
Rubber/Leather/Stone Products...
Metal Industries & Metal Products
Industrial Machinery & Equipment *
Electronic & Other Electric Equipment
Transportation Equipment o
Instruments & Related Products
Transportation
Communications J 1]
Electric, Gas, & Sanitary Services
Wholesale Trade-Durable Goods
q

Wholesale Trade-Nondurable Goods

Building Materials & Gardening...

General Merchandise Stores ~ *
Food/Automotive/Apparel/Furniture/D... =
Misc. Retail =

Finance, Insurance, & Real Estate
Services Other than Personal/Business [

Personal Services

Business Services * i
Non-Classifiable Establishments e ——
-10-8-6-4-2 0 2 4 6 8 10 -1.0-8-6-4-2 0 2 4 6 8 10 -10-8-6-4-2 0 2 4 6 8 10 -1.0-8-6-4-2 0 2 4 6 .8 1.0
Asymmetry Estimate Asymmetry Estimate Asymmetry Estimate Asymmetry Estimate

H: Ongoing Service
E: Project Management F: CSR G: Communication Support
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Food/Tobacco Products
Textile/Apparel/Lumber Products &...
Paper Products & Printing
Chemical/Petroleum/Coal Products m
Rubber/Leather/Stone Products...
Metal Industries & Metal Products ¥

Industrial Machinery & Equipment

Electronic & Other Electric Equipment
Transportation Equipment L
Instruments & Related Products o
Transportation
Communications = o

Electric, Gas, & Sanitary Services
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Wholesale Trade-Nondurable Goods
Building Materials & Gardening... E
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Figure 5. Study 2: Heterogeneous estimates of asymmetry across industries.
*The 95% credible interval of the asymmetry estimate does not include zero.
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Data and Sample

First, the company sent an email survey (with three reminders)
to the supplier’s customer list and obtained 4,590 complete
surveys. Second, the company provided the clients’ purchase
amount for the quarter during which the customer survey was
conducted.

Measures

Customer groups. In consultation with senior leadership, we
defined customer groups on the basis of different combina-
tions of the eight product categories offered (Categories
A—H). Each customer may have leased different combinations
of the service categories. Of the possible combinations (i.c.,
customer groups), only 104 had at least one customer
included. To obtain reliable estimates, we removed customer
groups with fewer than 40 customers, which resulted in
19 customer groups. We used the remaining 4,072 surveys
from these 19 customer groups. Web Appendix L provides
the final list of customer groups.

Financial performance. We used the dollar value of purchase
scaled to a range of 1-100 to maintain confidentiality. Results
replicated with units leased as an alternative measure.

Attribute satisfaction and overall satisfaction. All items were mea-
sured using a seven-point scale (1 = “extremely dissatisfied,”
and 7 = “extremely satisfied”). Most of the items measuring
the eight attributes were identical to those used in Study 2, but
some items were customized for this company’s specific
needs. The 17 items for attribute satisfaction are shown in
Web Appendix M. We used CFA to predict latent variable
scores, which were used to measure attribute satisfaction. We
operationalized attribute dissatisfaction and satisfaction as in
Equation 1, where zero (i.e., average score) served as the
reference point.

Control variables. We controlled for the self-reported annual
purchase the participant’s company made from the supplier,
their personal involvement with the supplier, and their job
tenure at the company (for measures and summary statistics,
see Web Appendices F and N).

Measurement model. We used the same process as in Study 2. In
an EFA, eight factors explained 92.30% of the variance, with
Cronbach’s alphas exceeding .86. In a CFA, all items loaded on
the pertinent factor (ps < .01), the composite reliability (AVE)
was greater than .60 (.50) for all constructs, and the AVEs
exceeded the maximum squared correlation (.78) for all dimen-
sions except for quality (.76). This establishes convergent and
discriminant validity (see Web Appendix M). Two separate
tests for CMV with two different marker variables showed no
evidence of common methods bias (Lindell and Whitney 2001;
see Web Appendix H).

Results

We jointly estimated Equations 10 and 11 with SUR. Results
are in Table 8. Panel A shows the main effects, and Panel B
includes interaction effects (for full results, see Web
Appendix O).

Asymmetric effect of attribute dissatisfaction and satisfaction.
Table 8, Panel A, shows that pricing (asymmetry = —.13) and
project management (asymmetry = —.48) are satisfaction
maintaining; safety (asymmetry = .09) and sales process
(asymmetry = .30) are satisfaction enhancing; and quality,
CSR, communication, and service and support are satisfaction
balancing.

Heterogeneous estimates of asymmetry. Table 8, Panel B, and
Table 9 show the model with interactions between attribute
satisfaction and customer-group dummies. Attribute-specific
coefficients for customer-groups are in Web Appendix P—they
differ across customer groups. For example, Panel B in Web
Appendix P shows that pricing is satisfaction maintaining for
customer groups 1 (asymmetry = —.26) and 14 (asymmetry =
—.36) but satisfaction balancing for other customer groups.
CSR, on the other hand, is satisfaction balancing across all
customer groups (see Panel F in Web Appendix P). An assump-
tion that any of the attributes is always satisfaction maintaining
or enhancing for all customer groups can mislead executives.

Overall satisfaction increases the dollar value of custom-
ers’ purchase as indicated by the positive and significant coef-
ficient (5 = 1.03). Executives used these results to target
specific interventions for each customer group to optimize
overall customer satisfaction and achieved corresponding
financial results.

Insights and Actions for Firm Strategy

This study provides several key insights for executives of the
company. Specifically,

e Among the eight attributes, ongoing service and support,
project management, and sales process explained 70% of
the variance in overall satisfaction.” The executives
instead had focused on safety, CSR, and communication.
For academic researchers, it is notable that the top three
attributes do not include quality or pricing, as presumed
in previous B2B research, and the research overview in
Table 1 could mislead executives in this company.

e The CEO designated service and support and sales pro-
cess as satisfaction enhancing. Improvements in these
increased overall satisfaction by .34 and by .38 while
decrements had a weaker impact on overall satisfaction
(—.26 and —.08). These increase (decrease) the dollar

7 To determine the proportion, we used the relative importance of each
attribute. For the qth attribute, the relative importance was computed
as (|oag-1|+]o2q]) /[0 (|21 | +]oze]) |, Where o is the coefficient
estimates from the main-effects model.
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Table 8. Study 3: Association Between Attribute Satisfaction, Overall Satisfaction, and Purchase.

A: Main Effects

B: Interaction Effects®

Overall Sat. In(Dollar) Overall Sat. In(Dollar)
M SD M SD M SD M SD

Intercept 5.27 .06
Dissatisfaction with quality -.09 .04
Satisfaction with quality .05 .04
Dissatisfaction with pricing —.19 .03
Satisfaction with pricing .06 .04
Dissatisfaction with safety —.0l .0l
Satisfaction with safety .10 .04
Dissatisfaction with sales process —.08 .03
Satisfaction with sales process .38 .05
Dissatisfaction with project management -.53 .04
Satisfaction with project management .05 .03
Dissatisfaction with CSR —.0l .01
Satisfaction with CSR .05 .03
Dissatisfaction with communication —.12 .03
Satisfaction with communication .04 .03
Dissatisfaction with ongoing service and support —.26 .04
Satisfaction with ongoing service and support .34 .05
Overall satisfaction 1.05 13 1.03 .13
Annual purchase -.03 .0l 8.02 24 .00 .0l 8.00 24
Involvement -.07 .01 21 .18 —.06 .02 21 .18
Tenure -.03 .0l 92 .20 —.0l .0l .90 .19
Asymmetry®

Quality —.04 .06 —.10 .06

Pricing —.13 .05 —.12 .03

Safety .09 .05 .05 .03

Sales process .30 .07 3l .06

Project management —.48 .05 —.54 .05

CSR .04 .03 0l .02

Communication —.08 .05 —.05 .04

Ongoing service and support .07 .06 .16 .06
Constraints on coefficients Yes No Yes No
Variable selection No No Yes No
Log marginal density —21,384.85 —21,401.34

N 4,072 4,072

?Estimates of the interaction effects are reported in Table 9.

®The weighted average of the heterogeneous asymmetries, where the weights are the number of observations in each group, are reported for the interaction

effects model.

Notes: All models include customer-group dummies as well as residuals from latent class clustering (see Equation 9). Posterior means in boldface have a 95%

credible interval that does not cover zero.

value of purchase by 35.18% (27.46%) and 40.19%
(8.32%), respectively.

e The CEO designated project management as a
satisfaction-maintaining attribute on which dissatisfac-
tion (—.53) was more consequential than satisfaction
(.05). This increases (decreases) the dollar value of pur-
chase by 4.74% (55.15%). The company’s goal evolved
to mitigating dissatisfaction, rather than amplifying
satisfaction on this attribute.

e Contrary to the assumption in prior asymmetry
research, executives found quality and pricing to be
relatively less consequential. They also found that an
attribute could not be assumed invariant for all cus-
tomer groups.

The CEO made ongoing service and support, project manage-
ment, and sales process the pillars of the company strategy. Each
pillar was spearheaded by a senior executive who oversaw spe-
cific initiatives aimed at improving these strategic attributes and
eliminating initiatives that did not directly support the three
pillars. Study 3 results were implemented in a B2B company.

General Discussion

Practical Implications and Contributions

Conceptually, this article provides B2B executives with a
robust, comparable, and usable attribute typology for monitor-
ing their customer performance. Study 1 goes beyond the oft-
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Table 9. Study 3: Heterogeneous Effects of Attribute Satisfaction on Overall Satisfaction.
A: Quality B: Pricing C: Safety D: Sales Process
Dissat. Sat. Dissat. Sat. Dissat. Sat. Dissat. Sat.
M sb M sb M sDMSsb M sD M SD M SD M SD
Customer group | —19 .12 —.27 .05 .45 .08
Customer group 2 -22 15 .32 .23
Customer group 3
Customer group 4 .65 24
Customer group 5 S5l .52
Customer group 6 .92 .35
Customer group 7 75 49
Customer group 8 —46 .10 25 19
Customer group 9 -.23 .1 .35 .20
Customer group 10 —.52 48 —-.52 3]
Customer group | | —.47 37
Customer group 12 .93 42
Customer group 13
Customer group 14 -39 .08
Customer group |5
Customer group 16 —.60 19
Customer group 17 —.63 .26
Customer group 18 —-.27 .15
Customer group 19 a7 .60
E: Project Management F: CSR G: Communication H: Ongoing Service and Support
Dissat. Sat. Dissat. Sat. Dissat. Sat. Dissat. Sat.
M sb M sb M sDMSsb M SsD M SD M SD M SD
Customer group | —-.52 .06 —.32 .07 37 .07
Customer group 2 -52 .10 —.40 12 .35 21
Customer group 3 -.82 13 -.30 .30 .58 .33
Customer group 4 -29 23 —-.64 .17
Customer group 5 —-.82 .16
Customer group 6 —-.55 36
Customer group 7 —-97 .16
Customer group 8 -.74 .08 .50 .16
Customer group 9 —.71 .10 —-.20 .I3 .42 21
Customer group 10
Customer group || —.43 3|
Customer group 12 -1.19 .15
Customer group 13 -=1.01 .14
Customer group 14 —-.76 .08 75 12
Customer group 15 —.86 .21
Customer group 16 37 34 -.55 .14
Customer group 17
Customer group 18 —.80 .14 .56 27
Customer group 19 —.64 27

Notes: Coefficients with selection probabilities greater than .50 are reported. Posterior means in bold have a 95% credible interval that does not cover zero.

used attributes of quality, pricing, sales process, and commu-
nications by showing the relevance of safety, CSR, project
management, and ongoing service and support for B2B com-
panies. Surprisingly, pricing and quality were not among the
top attributes driving overall satisfaction in Studies 2 and 3,
while ongoing service and support—an attribute that was not
included in any of the 27 studies in Table 1—is among the top
attributes in Studies 2 and 3.

Studies 2 and 3 also extend previous research that assumes
the attributes are always satisfaction maintaining (Anderson
and Sullivan 1993). Mittal, Ross, and Baldasare (1998, p. 45)
stated that “for any given attribute it is more important to
eliminate negative performance first and then focus on increas-
ing performance in the positive direction.” Yet Studies 2 and 3
show that an attribute’s disposition as being satisfaction balan-
cing, maintaining, or enhancing differs by industry and
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customer group. As an example, satisfaction-enhancing attri-
butes occur more frequently in industries with higher compe-
tition, growth, and turbulence. Executives can formulate and
implement a nuanced and contingent strategy using these
insights.

Studies 2 and 3 provide strong support linking overall satis-
faction to the financial performance metrics: sales and units
leased. Senior B2B executives consistently worry about their
inability to link customer satisfaction efforts to financial out-
comes. Study 2, a multifirm and multi-industry study, shows
that a one-point increase in satisfaction yields a 12.96%
increase in sales, providing confidence that using customer
satisfaction programs for strategy formulation and execution
can be a pathway to financial excellence. Firms can also trace
the financial outcomes to specific attributes—mindful of het-
erogeneity—to develop resource allocation based on customer
satisfaction.

Theoretical and Conceptual Insights

First, this article extends previous research that assumes the
nature of attributes is fixed. Recognizing that an attribute can
be differentially satisfaction balancing, maintaining, or enhan-
cing depending on industry and customer groups, we develop a
consistent and replicable statistical approach to address this
issue. Executives can address multicollinearity and obviate the
need for including hundreds of interaction terms in estimating
the heterogeneous effects of attribute asymmetry on overall
satisfaction.

Second, this study uncovers new attributes that prior B2B
research has ignored. We demonstrate the robustness of the
eight-attribute typology in a cross-industry study as well as for
a single B2B firm. These attributes have now been replicated in
more than 30 applications and exemplify the “theories-in-use”
framework to enhance the ecological validity of conceptual
models such as attributes used in B2B research (Zeithaml
et al. 2020).

Methodologically, this article extends asymmetry modeling
in customer satisfaction in five ways: (1) capturing heteroge-
neity across known subgroups, (2) providing a variable selec-
tion approach to empirically arrive at the subset of attributes
affecting overall satisfaction, (3) conducting asymmetry infer-
ence at the subgroup level, (4) correcting for potential endo-
geneity in customer satisfaction surveys, and (5) making the
business case for customer satisfaction by correlating it to
financial performance. Notably, these methodological contri-
butions can be readily implemented by B2C companies. First,
the set of consistent, validated, and usable attributes has been
used by dozens of B2B companies in sectors such as oil and
gas, software technology, engineering services, aviation testing
equipment, engineering and procurement, modular offices,
pipeline manufacturing, coating services, and hospitality ser-
vices. Second, this work shows firms a way to identify
satisfaction-balancing, -maintaining, and -enhancing attributes
for different customer groups and segments.

This research is limited to a single threshold or linear inflec-
tion point but could be extended to more complex relationships
between attribute and overall satisfaction. Future researchers
could also test these attributes and the framework with more
individual firms to establish the robustness, identify additional
attributes and outcomes, and understand implementation hur-
dles. In addition, lack of data precluded estimating dynamic
effects of attributes. Finally, non-U.S. samples could generalize
results to other countries. Future studies could investigate the
dynamic and cross-cultural effects of strategic attributes on
customer satisfaction.

Appendix: Alternative Approach to
Addressing Endogeneity

The control function approach requires an observed instrument
for an attribute’s rating of satisfaction and dissatisfaction (Pet-
rin and Train 2010). We use the average attribute rating among
other customers of the same supplier and its sector in a given
year as an instrument. We exclude the focal customer when
calculating the average. Attribute rating of other customers is a
valid instrument given that customers of the same supplier
receiving similar offerings (i.e., supplier operates in the same
sector) may have similar experiences with an attribute. Thus,
other customers’ ratings may have a significant association
with the focal customer’s rating (i.e., meets the relevance cri-
terion). However, it is logically not possible that other custom-
ers’ rating of a single attribute may influence the focal
customer’s overall satisfaction since the focal customer may
have different experiences on other attributes (i.e., meets the
exclusion restriction). Thus, in the first stage, we regress attri-
bute dissatisfaction (and satisfaction) on other customers’ dis-
satisfaction, other customers’ satisfaction, and the control
variables.® For each attribute,

Attribute (dis)satisfactionijkt

= 19 + 1, Others’ attribute dissatisfaction;jx
+ 1,0thers’ attribute satisfactionjji; + 13 Annual purchaseijkt
4

+ 14Involvement;y; + 1sTenure;y + E KsSectorg_ ikt
s=1

2 11 24
+Zr1yYeary_ t +212m1\/[onthm, t +anlndustryr, kt d)ijkt.

y=1 m=1 r=1

(A1)

Then, we include the predicted residuals (i.e., (T)) in Equa-
tion 10, which may control for potential endogeneity of attri-
bute dissatisfaction/satisfaction. The number of observations
reduced to 8,976 because some suppliers in a given sector in

8 For all 16 endogenous variables (i.c., attribute dissatisfactions/satisfactions),
either one or both of the instruments (i.e., other’s attribute dissatisfaction and/
or other’s attribute satisfaction) had a significant association with the focal
endogenous variable (ps < .01). The two instruments were relevant for all
16 endogenous variables based on their joint significance (ps < .01).
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a given year only had one participant. Reassuringly, the results
from this alternative approach replicated the main results.
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