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Abstract.

The purposes of this research were to explore the role of selected marketing communications

on the perceived identity of wood among architects and to define informational needs left unaddressed by
those communications. The research was based on an experimental design implemented among architects
designing nonresidential structures in the United States. The perceived identity of wood used structurally,
using concepts from the branding literature, was not altered by any of the three stimuli (brochures
categorized as Advertising, Case Study, and Technical Data). The case study was deemed more influential
than the technical brochure with the advertisement ranking in between. Important informational needs
identified related to design possibilities, regulations and standards, environmental footprints, and sustain-
able design. However, it must be noted that the experiment was limited temporally. It covered only one
type of communications, although this type is the most common. Research results imply that the develop-
ment of the nonresidential market should involve a long-term strategic commitment as opposed to a

“quick fix” in the form of an advertising campaign.
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In recent history, and particularly with the down-
turn of the North American housing market,
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wood products manufacturers have been trying
to reduce their reliance on residential construc-
tion. The interest for diversification into new
market applications or new market segments has
been echoed by academics alike. Various studies
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have documented the market potential for posi-
tioning wood as a viable structural material in
nonresidential construction (Kozak and Cohen
1997, 1999; Gaston et al 2001; O’Connor et al
2004). Nonresidential construction consists of
buildings that are designed for purposes other
than habitation. It is a segment where the market
share for wood is typically low when compared
with competing materials such as steel and concrete
(Kozak and Cohen 1997; O’Connor et al 2004).

The value of the nonresidential market gener-
ally equates to that of the residential market
(O’Connor et al 2004) but tends to be much less
cyclical than the housing market (Kozak and
Cohen 1999). According to Gaston et al (2001),
the two professional groups with the highest
degree of influence in specifying structural
materials for nonresidential construction are
architects and structural engineers with archi-
tects ranked first by a slim margin. Despite the
opportunities that exist for using wood in non-
residential construction, many challenges exist.
In North America, wood use is perceived by archi-
tects and other specifiers as having many short-
comings with respect to the structural, fire, and
durability performance of larger-scale buildings
(Kozak and Cohen 1999). In Sweden, architects
and building engineers have expressed concerns
over fire as well in addition to the perceived
downsides of sound transmission, dimensional
stability, and supply issues (Roos et al 2008). Just
as in North America, Swedish architects and
engineers considered that their education had lit-
tle content associated with wood construction.
In Norway, it was found that wood use by archi-
tects and engineers in nonresidential construction
is determined by factors such as fire properties,
design experience, perceived risk, visual proper-
ties, and perceived behavioral control (Bysheim
and Nyrud 2010). In Norway and Sweden,
specifiers were found to be in important need of
information and knowledge transfer about wood
(Roos et al 2008; Bysheim and Nyrud 2010).

Consequently, the nonresidential sector repre-
sents a market where structural wood products—
even those that have existed for many years—
need to be “adopted” by specifiers to enable
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market success. Central to this notion of product
adoption is the task of communication, both
from product manufacturers to specifiers and
in the opposite direction (Ashby and Johnson
2002). Communication activities are meant to
produce knowledge for producers, distributors,
and customers (Lambin and Chumpitaz 2002).
For products that perceive more risk in adoption,
it is generally accepted that information can
also enhance knowledge, build awareness and
brand image, and lead to increased use (Foreman
2004). Coincidentally, risk-averse behavior is
very much part of the culture in nonresiden-
tial construction (Gaston et al 2001). However,
the relationship between marketing commu-
nications and wood use in potential markets is
not yet fully understood, especially in light of
the fact that emerging users (like architects
designing nonresidential buildings) present spe-
cial communication challenges (Schultz and
Schultz 2004).

This research aims for a better understanding of
the relationship between marketing communi-
cations and wood use in potential markets. We
explore the role of selected marketing communica-
tions among architects to uncover the informational
needs left unaddressed by those communications.
To investigate this issue, an experimental design
was implemented among architects involved in
the design of nonresidential structures in the
United States in 2007.

BACKGROUND AND OBJECTIVES

The nonresidential construction segment consists
of buildings that are designed for purposes other
than habitation, including industrial, commer-
cial, office, educational, religious, recreational,
nonhousekeeping, public, and miscellaneous build-
ings (Kozak and Cohen 1999). Evidence sug-
gests that the challenges to wood use among the
various groups of specifiers (architects, structural
engineers, developers, builders, etc.) are similar,
making architects an appropriate and logical seg-
ment for further research on developing wood
use in nonresidential construction (Kozak and
Cohen 1999).
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It is methodologically challenging to link the out-
comes of communications efforts to sales, espe-
cially in emerging market segments. A theoretical
and common approach to this problem is the use of
a market response model (Lilien and Rangaswamy
2002). In such models (Fig 1), an objective is set
for marketing actions, such as communications,
product design, advertising, and sales efforts, for
instance. Those actions are referred to as inputs
to the model. The observed outputs are diverse
and can include awareness level, preference level,
sales level, exports level, trade show attendance,
web site Visits, etc.

Using such an approach, the role of market-
ing communications can be investigated with
respect to their role on the assessment of a
product, such as wood, by end-users. Market
response models can also be used to measure
the ability of communications to fulfill informa-
tional needs. In other words, it can be hypothe-
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sized that communications with architects may
indeed alter the way they perceive wood as a
building material, and it may convey some
demanded information. Referring to the model
in Fig 1, the marketing actions in this project
take the form of printed brochures, while the
observed market outputs are measured through
1) selected variables defining the perceived
identity of wood among architects and 2) infor-
mational needs after implementation of the
marketing action. The market response model
includes a comparison of pre- and postmea-
surement for the marketing action.

The fact that communications can convey an
informational content is not new to the advertising
literature. It has long been suggested (eg
Petty et al 1983) that there are two alternative
paths in conveying a message to potential users:
the “central” route to communications allows a
person to diligently consider information, while

Marketing Actions Observed Market
(Inputs) Outputs
Competitive Actions
e Product Design
e Price
e Advertising A * éw?reness llevell
2 e Preference leve
e Communication
.o ot
e Communication Model d
channel atten ance
e Communication A * \é\{eb site visits
target * Ete.
e Etc.
Environmental
A Conditions
Control Obiecti _ Evaluation
Adaptation Jectives -

Figure 1. Market response model (adapted from Lilien and

Rangaswamy 2002).
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the “peripheral” route relies more on positive
or negative cues related to intangible values, such
as source credibility and external rewards (Griffin
2003). Each of these paths can also be categorized
according to whether they provide informational
vs transformational content (Rossiter and Percy
1997). While rational arguments are more com-
mon to the former, the surrounding of the mes-
sage is more important in the latter. Because
architects are not consumers so much as profes-
sionals involved in the specification of building
materials, a strong argument can be made that an
informational route is appropriate. In particular,
architects are liable for the materials that they
specify, and this further supports strong informa-
tional needs. This position finds support through
the assumption that the principal function of com-
munications for industrial products in the early
stages of their life cycles should be to provide
information (Hanssens and Weitz 1980).

Over time, researchers have questioned the pure
dichotomy between the informational and trans-
formational routes (Griffin 2003). In addition, the
fact the emotions and intuitive thoughts would
have no role to play in industrial markets has
been debated (Blombick 2005). At least for con-
sumer products, it has been suggested that the
main determinant of purchasing intent revolves
around the feelings held toward a product or a
brand and that these feelings can be modified
over time through communications and experi-
ence (Cramphorn 2006). While these findings
explicitly relate to consumer products, they sug-
gest that communications efforts to architects
might also include more intangible emotional
values in addition to providing information or
knowledge about a product. Keller (1993) further
suggests that, although the fundamental goal of
any marketing program is to increase sales, it is
first necessary to establish the knowledge struc-
tures for a brand so that customers can respond
favorably to marketing activities, such as com-
munications. In the branding literature, one moti-
vation for studying dimensions such as brand
awareness, image, or notoriety is precisely to
assess the role of marketing activities (Keller
1993; Lewi 2005). In practical terms, experimen-
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tation makes it possible to measure these dimen-
sions and then to relate their evolution to specific
marketing communications.

However, the focus of this article is not on deter-
mining whether emotional or rational messaging
is better suited for persuading architects to use
wood. Rather, given the lack of wood use in non-
residential construction, it seems more relevant to
understand the degree to which architects relate
to varying forms of communications. As such,
the informational dimension is studied alongside
other dimensions dealing with less tangible values.
In terms the response model suggested in Fig 1,
the first objective of this article is to investigate
the informational needs of architects in nonres-
idential design and to characterize the ‘“brand
image” of wood in the eye of architects. While
it is known that the methods that architects
most typically use to obtain product information
are reading materials and manuals or data files
(Kozak and Cohen 1997; Gaston et al 2001), no
study has explicitly addressed the issue of the
specific topics that are of interest to architects.
The second objective is to determine whether or
how the brand image of wood, as well as infor-
mation needs, evolves as a result of varying
modes of marketing communications.

In this article, the dimensions of brand aware-
ness and image are captured through the lens of
“perceived identity” (Kapferer 2004; Couvelaere
and Richelieu 2005; Lewi 2005). The perceived
identity of wood can include architects’ views on
the performance of wood when compared with
steel and concrete, including its environmental
friendliness, durability, structural capabilities,
associated building values, and fire resistance
(compare with Gaston et al 2001). The perceived
identity of wood can also include the concept
of personality. Generally, brand personality is
defined as the set of human characteristics asso-
ciated with a brand (Aaker 1997). In contrast
to product-related attributes, which tend to serve
a utilitarian function, brand personality tends
to serve a symbolic or self-expressive function
(Keller 1993). This study considers both inter-
pretations of brand personality. In the case of
Aaker’s personality scale, which was developed
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specifically for branded consumer products, the
transposition to wood as a structural material can
only be considered to be exploratory. However,
recent developments have lent support to the
adaptation of this scale to the positioning of
industrial products (T6llner and Lentz 2008).

Both study objectives are addressed by means of
a survey instrument and experiment (described in
the Methods section). The marketing communica-
tions used in this study were brochures containing
varying types of information. This form of direct
marketing was selected because it is a commonly
used means of communicating information to
architects about structural products. Direct mar-
keting is also one of the most effective tools for
integrated marketing communications (Phelps and
Johnson [1996] in Anantachart 2004) and repre-
sents an important way in which customers can
control the terms of their relationships with mar-
keters (Krishnamurthy 2001).

METHODS

An experimental design implemented in three
subsequent steps was undertaken for this study
of architects designing nonresidential buildings
in North America: a pre-experimental survey; a
communications experiment; and a postexper-
imental survey. At the beginning of the project,
participants were invited to take part in each of
the three phases. Such a design is also described
as a true experimental design (Churchill and
Tacobucci 2002). True experimental designs involve
a control group and they are distinguished by
the fact that the experimenter can randomly
assign treatments to randomly selected test units
(Churchill and Iacobucci 2002). Referring to
the Market Response Model (Fig 1), measure-
ment differences between the post- and the
pre-experimental surveys serve as the observed
market outputs. The marketing action in the
model is indeed the communication experiment,
consisting of implementing brochures among the
population under study.

The first objective (investigating informational
needs) was addressed through a questionnaire
dealing with the communications used in the
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study. This questionnaire was meant to uncover
informational needs by topics and to compare
the various brochures with respect to these needs.
The second objective (depicting the brand image
of wood and determining whether or how it
evolves as a result of varying modes of market-
ing communications) was investigated with an
experimental design. In line with the premise
that the brand image can be monitored through
a communication experiment, the working hypoth-
eses were as follows:

H;: The perceived performance of wood is
altered by the selected communication
stimuli; and

H;: The brand personality of wood is altered by
the selected communication stimuli.

For H,, the performance of wood and compet-
ing materials such as steel and concrete was
measured along five dimensions: contribution
to high building value, durability, fire resis-
tance, structural performance, and environmental
friendliness. For H,, Aaker’s scale (Aaker 1997)
was used.

Sampling

Many of the previous studies pertaining to non-
residential construction sampled used full cover-
age of United States and Canada (Kozak and Cohen
1997, 1999; Gaston et al 2001; O’Connor et al
2004). While these studies were instrumental
in producing fundamental knowledge on the
issues and challenges surrounding wood use in
nonresidential construction, the focus of this
study was to provide a deeper understanding of a
specific aspect of architects’ behaviors. That
being the case, a decision was made to implement
the experiment only within selected US states at
the expense of broader, continent-wide coverage.

In total, five US states were selected for the sam-
pling frame based on expenditures for private
nonresidential construction between 1994 and
2004. The construction expenditures, rather than
the number of architects, were taken as a basis
to select the states because expenditures were
thought to be a better indicator of market size.
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The five states where nonresidential construction
activity was highest were, in decreasing order of
magnitude, California, Texas, Florida, New York,
and Illinois. A list provider was then consulted
to obtain the overall number of architect con-
tacts that were available within these states;
there were 13,176 in total. For budgetary and
practical reasons, a sampling frame of 5000 archi-
tects was deemed to be workable. Each of the
five states was considered a stratum, and the
number of sample elements per stratum was
allocated based on the proportion of nonres-
idential construction expenditures in each respec-
tive state. Sample elements from the control
and experimental groups were then randomly
assigned to each of these states for a total of
5000 sample units.

Pre-experimental Survey

The pre-experimental survey was meant to
provide insight into the perceived identity of
wood among architects as well as their infor-
mational needs and their perceptions of the com-
petitive position of wood products relative to
steel and concrete. The questionnaire was designed
in accordance with elements of the Tailored
Design Method (Dillman 1999). Participants took
part in the survey online. In such a survey, it is
always likely that nonrespondents differ from
respondents. Accordingly, nonresponse bias was
tested by comparing early vs late respondents
(eg Armstrong and Overton 1977). In such a
test, the assumption is that late respondents and
nonrespondents can be said to behave the same.
Of the 30 variables tested, no significant differ-
ences were found between these two groups,
indicating that nonresponse bias was likely not
present in this study and that statistical infer-
ences can be made.

A word of caution may be said about the
assumption that nonrespondents should in real-
ity behave similarly to late respondents. This
assumption has been held valid by many
researchers (Dunkelberg and Day 1973; Lin and
Schaeffer 1995; Groves and Wissoker 1999;
Curtin et al 2000, 2005), even in the case of
online surveys. However, this method has short-
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comings for both written and online question-
naires (Groves 2006). The strength of this
method precisely is that it can be used in many
different modes of data collection with diverse
populations and diverse topics. The weakness is
that it offers no direct information about the
nonrespondents to the survey. Instead, the notion
of a “continuum of resistance” is often asserted
by the researcher. Generally, respondent charac-
teristics, rather than survey method, are tightly
coupled to response rates (Underwood et al
2000). Thus, nonresponse would not be strongly
correlated to survey method. In various instances,
it was found that the type of survey does not
influence the noncontact contact rate (de Leeuw
and de Heer 2002) or the nonresponse rate
(Thorpe 2002).

This questionnaire queried the perceived iden-
tity of wood through a straight comparison of
wood, steel, and concrete on various dimensions
found in the literature, including environmental
friendliness, structural performance, building
value, and fire resistance (eg Kozak and Cohen
1999; O’Connor et al 2004). This question asked
respondents to rate the degree to which each of
the structural materials possessed these attri-
butes by using a scale from 1 (not at all) and
7 (to a high degree). The exploratory use of
the brand personality scale developed by Aaker
(1997) was presented to respondents with each
personality trait. Respondents needed indicate
whether each trait was descriptive of wood on
a scale from 1 (not at all descriptive) to 7
(extremely descriptive). Pretesting was done
among a group of two architects and four engi-
neers who had professional experience in non-
residential construction.

Marketing Communications Experiment

The second phase was an experiment in which
selected communications stimuli were sent to
study participants. Each participant was randomly
assigned into one of four groups, including a con-
trol group. The stimuli were delivered as direct
marketing communications (brochures) and were
sent out twice to mitigate against the effects of
attrition. The selection of communication stimuli
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was done in cooperation with the industrial part-
ners supporting this study. That said, it was
thought that the various stimuli should represent
as wide a variety of different content as possible.
The first stimulus was a case study of a non-
residential wood building and is published by
an industry association. It included a building
description, floor plan, and structure design as
well as information on cost efficiency, environ-
mental aspects, and compliance with building codes.
The second stimulus was from an engineered
wood products supplier. It was largely technical
and included spans and engineering data for var-
ious wood products. The third stimulus came from
a fabricator of nonresidential structures and engi-
neered wood products. This stimulus could best be
categorized as advertising, although it also featured
some examples of buildings and design possibilities
using engineered wood products. These three stim-
uli are, respectively, referred to as “Case Study,”
“Technical,” and “Advertising” in this article.

Participants from the three experimental groups
(excluding the control) were asked to evaluate the
brochure that they received by means of a short
online survey, which focused on the communica-
tion itself, and covered topics such as relevance,
potential use, and possible complements. The
goal of this survey was also to ensure that archi-
tects actually took a close look at the brochure
and processed the content diligently. From a
research perspective, it needs to be taken into
account that this is a departure from the day-to-
day practices of architects due to the fact that
they knew in advance that they would be receiv-
ing a brochure for evaluation purposes. This sur-
vey on the communications stimuli was also
intended to uncover informational needs in line
with the first objective of the study.

Postexperimental Survey

The postexperimental survey was the last phase
of the project. In essence, it was a replication of
the pre-experimental survey, measuring identi-
cal constructs to determine the effects of the
three communications stimuli by means of com-
parisons among the four experimental groups (the
control group and the three groups that received
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communications stimuli). The purpose of this
phase was to investigate the causal relationship
that might occur between the stimuli and observed
effects related to the perceived identity and
competitive position of wood. Postexperimental
results were compared with pre-experimental
results using the General Linear Model (GLM)
procedure for repeated measures on the same
subject and allowed for testing both between-
subjects effects and the within-subjects effects
(alpha = 0.05). The GLM procedure serves the
market response model (Fig 1). Statistically, the
null hypothesis for each test was that there were
no within subject differences between pre- and
postmeasures. At each step (pre-experimental
survey, communication experiment, and post-
experimental survey), three reminders were sent
by regular mail in line with the Tailored Design
Method (Dillman 1999).

RESULTS

Results from this study are presented in the
order of the experimental sequence. Overall, the
pre-experimental survey yielded 165 usable
responses, producing a response rate of 3.7%. A
possible explanation for the low response rate in
the pre-experimental survey may be the fact that
respondents were asked to participate in three
surveys over several months.

In survey research, nonresponse bias can indeed
vary across different statistics in the same survey
and thus, low response rates are not necessarily
bad per se (Groves 2006). In other words, much
of the variation in nonresponse bias is due to the
nature of the study and not to response rate.
Groves (2006) further argues that decreasing
nonresponse may not always lead to lower
nonresponse bias. For instance, efforts made to
recruit more respondents may be more success-
ful among a certain type of respondents depend-
ing on the nature of the efforts. In addition, the
nonresponse rate of a survey alone is not a good
predictor of the magnitude of the bias.

The 165 respondents were then randomly
assigned to one of four groups (control, techni-
cal brochure, advertising, and case study). As
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there were 42 respondents in the control group,
123 invitations were sent to experimental groups.
Upon receipt of the stimulus, participants from
the three experimental groups were asked to fill
out an online questionnaire about the communi-
cation itself. There has been attrition as of the
123 invitations that were sent, 58 questionnaires
were filled out and 1 was removed because of
having too many non responded items. In the
postexperimental survey, which was sent to the
entire control group and to the remaining partic-
ipants of the experimental groups, 68 of the
165 initial respondents completed the question-
naire. Attrition was high likely due to the fact
that taking part in three surveys over several
months can be a heavy load for some. In the
end, the experiment consisted of 22 sample ele-
ments in the control group, 14 in the Advertising
group, 19 in the Case Study group, and 13 in the
Technical group. The number of elements per
group is low but sufficient to conduct the multi-
variate analysis of repeated measures (e.g. Guo
and Johnson 1996). However, a low number of
elements per group reduces the power of the
analysis, which is to say that the analysis may
not capture an effect that was indeed present
(Lenth 2001). In repeated-measures designs such
as this one, smaller sample sizes may work only
for detecting large standardized effects, that is,
important variations (Vonesh and Schork 1986;
Rochon 1991).

To confirm that the pattern of differences
observed among the degrees of influence of the
three stimuli was not confounded by the regional
distribution of respondents, a one-way analysis
of variance (ANOVA) was carried out with state
as a factor. The null hypothesis of no differences
between states was not rejected at alpha = 0.05.
Collapsing the states into three geographical
regions mimicking the US census regions
(Texas and Florida in the South, Illinois and
New York in the Northeast/Midwest, California
in the West) yielded the same conclusion.
Another potentially confounding source of error
may emanate from pre-existing differences
among the four groups. In the pre-experimental
survey, no significant differences between groups
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were found on the 30 variables included in the
perceived wood identity construct (alpha =
0.05). As such, it can be assumed that the four
groups (one control and three exposed to bro-
chures) were similar in their attitudes toward
wood, meaning that any effect observed is
attributable to differences in the communica-
tions stimuli.

Survey Results

The first survey question asked architects
whether the brochure that they received would
influence their decisions to design with wood.
This question used a continuous interval scale
from 1 (not at all) to 7 (to a high degree) and
means for each of the three types of brochures
were computed. A one-way ANOVA (alpha =
0.05) revealed that there were significant differ-
ences between the perceived influence of the
three types of communications stimuli (Table 1).
According to the Scheffé post hoc test, there was
a significant difference between the case study
(mean = 4.55) and the Technical communica-
tion (mean = 3.18), but neither was significantly
different from the Advertisement (4.11). In other
words, the Case Study brochure was deemed to
be more influential than the Technical brochure.

Respondents were then asked whether various
types of complementary materials would have
been needed (to support/assist them in designing
with wood) in addition to the brochure that was
sent to them. Possible response categories were
“no need for a complement,” “detailed design
guide,” “access to a detailed web page,” “the
possibility to speak to a knowledgeable person,”
“training session,” “site visits,” and ‘“other.”

Table 1. One-way ANOVA on perceived influence of
communication stimuli.
ANOVA

Sum of Mean

squares df  square F Significance
Between groups  18.297 2 9.149 3.809  0.028
Within groups 129.703 54 2.402
Total 148.000 56

ANOVA, analysis of variance.



402 WOOD AND FIBER SCIENCE, OCTOBER 2012, V. 44(4)

Descriptive statistics presenting the response
patterns by count and proportion are seen in
Table 2 by experimental group. By far, the
complementary materials that were needed the
most were the access to a detailed web page
(32.8%) and a detailed design guide (29.3%).
Only 13.8% of respondents felt that no com-
plement was needed. Not a single respondent
indicated the need for site visits. Most of the
answers in the other category came from the
Technical experimental group. Within this cate-
gory, respondents requested more information
on performance (fire, durability, and termite
resistance), materials (especially glue), architec-
tural images, regional cost data, and availability
(stocking distributors).

In an attempt to test the independence between
experimental groups and types of comple-
mentary materials needed, a chi-square cross-
tabulation (alpha = 0.05) was conducted on the
data in Table 2. However, with seven possible
answers among three experimental groups, 15 of
the possible 21 cells contained fewer than five
cases. In crosstabulation, it is generally agreed
that only a few cells (less than 20%) should be
permitted to have counts of less than five but
that categories can be meaningfully collapsed to
conform to this rule (Churchill and Iacobucci
2002). This was done in Table 3 by combining
the “other” category with “site visits,” “training
session,” “possibility to speak to a knowledge-
able person,” and “no need for a complement.”
By doing so, only a single cell contains less than
five elements. The chi-square test (alpha = 0.05)
value resulted in the null hypothesis of indepen-
dence between variables not being rejected.
Therefore, no conclusions can be drawn regard-
ing patterns in these data.

Participants were then asked what would have
they likely done with the brochure had they
received it in the context of their day-to-day
jobs. Counts and proportions for each response
category by experimental group are seen in
Table 4. Almost half of the respondents stated
that they would have kept and read the brochure.
Another 38.6% of respondents indicated they
would have read the brochure but thrown it

Table 2. Types of complementary materials needed in addition to brochure.

Possibility to speak
to a knowledgeable person

Access to a
detailed web page

Detailed

No need for
a complement

Total

Other

Site visits

Training session

design guide

Experimental group

[=))
—

Count

Advertising

100%

5.3%

0%

15.8% 5.3%

26.3% 42.1%

10.5%

Percent in

experimental group

Count

22
100%

Case study

0%

0%

0%

9.1%

31.8% 36.4%

18.2%

Percent in

experimental group

Count

17
100%

Technical

29.4%

0%

11.8% 29.4%

29.4% 17.6%

11.8%

Percent in

experimental group

Count

58
100%

19

17

Total

0% 10.3%

1.7%

12.1%

29.3% 32.8%

13.8%

Percent
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Table 3. Combined types of complementary materials needed in addition to brochure.
Access to a No need for a
Experimental group Detailed design guide detailed web page complement/other Total
Advertising Count 8 6 19
Percent in experimental group 26.3% 42.1% 31.6% 100%
Case study Count 8 7 22
Percent in experimental group 31.8% 36.4% 31.8% 100%
Technical Count 3 9 17
Percent in experimental group 29.4% 17.6% 52.9% 100%
Total Count 17 19 22 58
Percent 29.3% 32.8% 37.9% 100%
Table 4. What architects would have done upon receipt of brochure.
Experimental group Not read and thrown away Read and thrown away Kept but not read Kept and read ~ Total
Advertising Count 0 11 0 8 19
Percent in experimental group 0% 57.9% 0% 42.1% 100%
Case study  Count 3 9 0 10 22
Percent in experimental group 13.6% 40.9% 0% 45.5% 100%
Technical ~ Count 0 2 5 9 16
Percent in experimental group 0% 12.5% 31.2% 56.2% 100%
Total Count 3 22 5 27 57
Percent 5.3% 38.6% 8.8% 47.4% 100%

away. The remaining 14% would not have read
the brochure and either thrown it out or not.

Again, the independence of the two cross-
tabulated variables did not meet the require-
ments for a chi-square test due to too many
cells with fewer than five elements. The only
possible combination that could meet these
requirements was by collapsing cells into two
categories, “thrown away” vs “kept,” leaving
aside the matter of reading the brochure or not
(Table 5). The chi-square test (alpha = 0.05)
value resulted in a rejection of the null hypothe-
sis of independence between the experimental
groups and whether the brochure was kept or
thrown away. Upon closer inspection of Table 5,
it can be seen that the likelihood of the brochure

being thrown away is somewhat greater than the
likelihood of it being kept for both the Advertis-
ing and the Case Study groups. However, for the
Technical group, the likelihood of a brochure
being kept as a reference is far greater.

Respondents within each experimental group
were finally asked whether they would have
liked some issues to be further covered in the
brochure. The proportions of respondents that
suggested specific information needs are plotted
in Fig 2 in aggregate (bars) and by experimental
group (lines). Design possibilities were sug-
gested the most often by 76% of respondents
followed by information on regulations and
standards, sustainable design, project costing,
and environmental footprints. Differences were

Table 5. What architects would have upon receipt of the brochure: Kept vs thrown away.
Experimental group Thrown away Kept Total
Advertising Count 11 8 19
Percent in experimental group 57.9% 42.1% 100%
Case study Count 12 10 22
Percent in experimental group 54.5% 45.5% 100%
Technical Count 2 14 16
Percent in experimental group 12.5% 87.5% 100%
Total Count 25 32 57
Percent 43.9% 56.1% 100%
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Figure 2. Issues to be further covered for all experimental groups and by experimental group.

also noted between experimental groups. For
example, information needs regarding design
possibilities and regulations and standards were
especially acute in the Technical group, a pattern
which was followed, to a lesser extent, by the
Case Study group. In contrast, project costing,
sustainable design, and design possibilities rated
comparatively high for the Advertising group.

By combining all of these data without consid-
eration of specific informational topics, it is pos-
sible to obtain a measure for the degree to which
each experimental group requires information in
general terms. For all issues combined, 76% of
participants from the Technical group suggested
that they needed more information followed by
the Advertising group (64%) and the Case Study
group (55%). Thus, it appears that the Case
Study may provide more complete information
than the other types of brochures. That said, this
conjecture was not explicitly tested and is,
therefore, inconclusive.

Experimental Results

Respondents were asked to rate 30 variables
representing the perceived identity in both the

pre- and postexperimental surveys. Specifically,
ratings were provided on two sets of variables
using 7-point continuous interval scales. The
statements regarding the performance of wood,
steel, and concrete on selected attributes (listed
in Table 6) were measured using a scale from
1 (not at all) to 7 (to a high degree), while the
personality of wood (listed in Table 7) was mea-
sured using a scale from 1 (not at all descriptive)
to 7 (extremely descriptive). Means were com-
puted by experimental group for the pre- and
postexperiment and are also seen in Tables 6
and 7. The GLM procedure (alpha = 0.05) was
used to test for significant differences between
and within subjects prior to and following the
receipt of the communications stimuli (bro-
chures). Summary statements (test effects) of
the GLM results for all 30 variables are also
provided in the two tables.

Of the 30 variables tested, a significant interac-
tion effect was found on only one (wood per-
forms well structurally) and, as such, results
cannot be interpreted for this variable because
observed differences cannot be attributed to
within- or to between-subjects factors. Between-
subject effects were found on two variables
(wholesome; up-to-date), but it is not known
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Table 6. Means and test effects of the performance of wood, steel, and concrete in the pre- and postexperimental surveys

(1 = not at all; 7 = to a high degree).

Experimental Pre-experimental Postexperimental Test effect
group mean mean (alpha = 0.05)
Concrete contributes to high building value Advertising 5.50 5.57 None
Case Study 4.95 5.32
Technical 5.31 5.08
Control 5.36 5.05
Steel contributes to high building value Advertising 5.07 5.29 None
Case Study 4.89 5.00
Technical 5.08 4.77
Control 4.95 4.86
Wood contributes to high building value Advertising 4.43 4.36 None
Case Study 4.00 4.42
Technical 4.15 4.31
Control 4.09 4.09
Concrete is durable Advertising 6.21 6.21 None
Case Study 6.06 6.11
Technical 6.31 6.15
Control 5.68 591
Steel is durable Advertising 5.43 5.64 None
Case Study 5.44 5.61
Technical 5.69 5.62
Control 5.55 5.82
Wood is durable Advertising 4.07 4.43 None
Case Study 4.58 4.68
Technical 4.08 4.38
Control 4.32 4.45
Concrete is fire resistant Advertising 6.43 6.50 None
Case Study 6.11 6.05
Technical 6.23 6.46
Control 6.05 5.86
Steel is fire-resistant Advertising 393 3.79 None
Case Study 3.47 3.84
Technical 3.46 3.69
Control 4.00 3.95
Wood is fire-resistant Advertising 3.00 3.50 Within-subjects
Case Study 3.16 4.16
Technical 3.69 4.15
Control 3.64 3.68
Concrete performs well structurally Advertising 6.07 6.29 None
Case Study 6.00 6.05
Technical 5.62 5.23
Control 5.45 5.77
Steel performs well structurally Advertising 6.21 6.50 None
Case Study 6.47 6.42
Technical 6.31 5.62
Control 6.27 6.09
Wood performs well structurally Advertising 5.43 543 Interaction
Case Study 5.63 5.58
Technical 5.31 5.31
Control 5.18 5.09
Concrete is environmentally friendly Advertising 393 4.43 None
Case Study 4.00 4.00
Technical 4.46 4.54
Control 4.09 4.23

(continued)
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Experimental

Pre-experimental Postexperimental Test effect

group mean mean (alpha = 0.05)

Steel is environmentally friendly Advertising 4.36 443 None

Case Study 4.63 4.47

Technical 4.00 4.46

Control 3.95 4.18
Wood is environmentally friendly Advertising 5.50 5.50 None

Case Study 5.47 5.37

Technical 4.92 4.92

Control 5.09 5.09

whether these effects are independent of the
experimental factor (communications stimulus).
A significant within-subjects effect was found
on a single variable (wood is fire-resistant). This
represents 3.3% of all variables tested and is
within the probability of obtaining significant
results by chance alone (alpha = 0.05). Com-
bined, these results lead to the rejection of both
H; and H; and to the inference that the perceived
identity of wood among architects in selected US
states is not altered by the communications that
they receive and read. When all three experimen-
tal groups were combined into a single group to
be compared with the control group, the same
conclusions were drawn.

DISCUSSION

The results of this exploratory study indicate
that wood products manufacturers may face many
challenges with respect to the marketing of their
products to architects engaged in the design
of nonresidential structures in North America.
Notably, the respondents that participated in
this study (Robichaud et al 2009) indicated that
they specified steel and concrete much more
frequently than wood in their designs, a result
that is in line with those observed by Kozak and
Cohen (1997) and Gaston et al (2001). Similari-
ties observed with results from Kozak and Cohen
(1999), Gaston et al (2001), and O’Connor et al
(2004), suggest that the low response rate did
not alter the reliability of the results.

In this study, inferences to the whole US popu-
lation of architects cannot be made because of
the sampling method that was implemented.

However, within the scope of the sample frame,
results from the experimental design suggest
that the use of communication stimuli in the
form of brochures does not have a significant
impact on changing the perceived identity of
wood among architects. This is an especially
important result in light of the fact that the
nature of the study meant that participants took
the time to read and comment on the brochures
that were sent to them, which is generally not
the expectation in conventional direct market-
ing practices. Generally, the role of marketing
communications plays out over the long term
(Lodish 1986; Cramphorn 2006), whereas this
experiment was limited temporally. An implica-
tion of this research, therefore, is that the develop-
ment of the nonresidential market on the part of
wood products manufacturers should involve a
long-term strategic commitment as opposed to a
“quick fix” in the form of an advertising campaign.

All that said, it is of some value to look at the
three communications stimuli that were used to
elicit responses in this study in further depth.
The architects that participated in this study felt
that the Case Study was more influential than
the Technical brochure with the Advertisement
ranking somewhere in between (although not
significantly different from the two other groups).
The potential benefits of information to firms,
customers, and society should be expected to
accrue only to the extent that customers notice,
process, and comprehend such information
(Franke et al 2004). In this experiment, the like-
lihood that a brochure was kept rather than
thrown away was much higher for the Techni-
cal brochures than for the Advertisement and
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Table 7. Means and test effects of the personality of wood in the pre- and postexperimental surveys (1 = not at all

descriptive; 7 = extremely descriptive).

Experimental group

Pre-experimental mean

Postexperimental mean

Test effect (alpha = 0.05)

Down to earth

Outdoorsy

Honest

Charming

Wholesome

Reliable

Successful

Imaginative

Cheerful

Spirited

Intelligent

Upper class

Tough

Advertising
Case Study
Technical
Control
Advertising
Case Study
Technical
Control
Advertising
Case Study
Technical
Control
Advertising
Case Study
Technical
Control
Advertising
Case Study
Technical
Control
Advertising
Case Study
Technical
Control
Advertising
Case Study
Technical
Control
Advertising
Case Study
Technical
Control
Advertising
Case Study
Technical
Control
Advertising
Case Study
Technical
Control
Advertising
Case Study
Technical
Control
Advertising
Case Study
Technical
Control
Advertising
Case Study
Technical
Control

5.92
6.21
5.77
5.71
5.85
6.16
6.08
5.68
5.92
5.74
5.77
5.33
5.77
5.84
6.00
5.23
6.08
5.81
5.46
5.00
5.54
5.11
4.85
491
5.69
5.21
4.54
491
5.00
5.16
4.54
4.95
4.85
5.26
4.69
4.68
5.08
4.95
4.46
4.32
4.92
4.89
4.08
4.55
4.38
4.94
4.31
4.73
4.92
4.42
4.31
4.68

6.00
6.11
5.69
5.57
5.38
5.84
5.92
5.77
5.92
5.95
5.46
5.57
5.23
5.58
5.75
5.09
6.00
6.00
4.77
4.71
5.46
5.42
4.85
5.09
5.00
5.37
4.77
4.64
4.69
5.05
4.54
4.86
4.23
542
4.23
4.64
4.58
4.95
4.31
4.27
3.85
5.00
4.38
4.86
4.92
5.39
3.92
4.45
4.77
4.58
4.00
4.32

None

None

None

None

Between-subjects

None

None

None

None

None

None

None

None

(continued)
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Experimental group

Pre-experimental mean

Postexperimental mean Test effect (alpha = 0.05)

Up-to-date Advertising 4.62
Case Study 4.68
Technical 3.62
Control 4.77
Daring Advertising 4.31
Case Study 4.32
Technical 3.69
Control 3.95

4.38
5.00
3.71
4.59
3.69
4.63
3.62
4.23

Between-subjects

None

the Case Study. This would support the asser-
tion that a focus on informational content is
appropriate when targeting architects involved
in the design of nonresidential structures. How-
ever, the Technical brochure was also the com-
munications stimulus for which the need for
complementary information was highest. According
to the study participants, the Case Study covered
a broader range of topics and appeared to be
more complete.

Fully 86% of study participants indicated that
whichever brochure they received should have
been complemented with other materials or infor-
mation, the most frequently mentioned comple-
ments being a detailed design guide and access
to a detailed web page. For wood products firms
interested in developing the nonresidential con-
struction market, this finding indicates that both
printed communications and web sites are rele-
vant for architects.

According to the architects that participated in
the pre-experimental survey, the most important
informational needs related to sustainable design
are environmental footprints, project costing, and
suppliers’ capabilities. The postexperimental sur-
vey revealed that, once exposed to communi-
cations, the most important informational need
related to design possibilities followed by regu-
lations and standards, environmental footprints,
and sustainable design. Marketers of wood prod-
ucts should take heed of this result by including
some or all of this information in their promo-
tional campaigns, understanding that the need for
information also varies according to the mode of
communications employed. For products that are
riskier to adopt, more information can enhance

knowledge, build awareness and brand image,
and lead to increased purchases (Foreman 2004),
but risk aversion has been shown to be part
of the culture in nonresidential construction
(Gaston et al 2001). These observations point to
the fact that product offerings in nonresidential
construction are closely tied to the provision of
information. In terms of the theory of the central
vs the peripheral routes to communications (eg
Petty et al 1983), the heavy reliance on technical
information would characterize architects as
users of the former route.

Limitations

There are also many limitations worth noting in
this experimental study. The first one stems from
the categorization of the three communications
stimuli used in this study. While the classification
among Technical content, Advertising content,
and Case Study content makes conceptual sense,
the limits between these are not fully defined and
immutable. As such, an argument can be made
that the conclusions of this study apply to the
three stimuli specifically used in this experiment
as opposed to communications stimuli in general.
Despite their limited external validity, there can
be no doubt that the results presented here do
shed some light, generally speaking, into the effi-
cacy of Technical brochures, Advertisements,
and Case Studies among architects engaged in
nonresidential design. In addition, even if these
brochures were thought to represent common
industry practices, they certainly did not address an
exhaustive list of all the issues faced by architects
today. Furthermore, not all means of marketing
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communications were explored in this study, web
sites being an obvious example.

High attrition and the resulting low number of
participants to experimental groups is another
important limit of this research. Clearly, experi-
mental designs can be conducted with groups of
the size that were reached for this study. How-
ever, the direct effect of small experimental
groups is low power: only large effects can be
detected. In other words, the communication
stimuli, or marketing actions from the market
response model, might have had an effect that
was not detected. An implication for the use of
the model is to aim at marketing outputs, such as
perceived identity, that can be measured as pre-
cisely as possible on a sample of significant size.
Because of the uncontrolled nature of the experi-
mental environment, the model may be best used
in a context where a massive and stable amount
of data, such as a customer database, is available.
Alternatively, the marketing response model would
be appropriate in a controlled setting, too.

A limitation thus emanates from the temporal
nature of this study and specifically an inabil-
ity to practically replicate the time frames of
longer-term marketing programs. However, given
the nature of experimentation as a means of
simulating real-world events, this is not seen to
be a major issue. A way to address the limita-
tions of this experimental design may be to per-
form such an experiment in a controlled setting
to avoid attrition, maybe at the cost of losing the
simulation of business practices.

Conceptually, another limitation comes from
the fact that two communications used in the
study were issued by wood suppliers and one
from a trade association, whereas most of the
pre- and post measurements were more generally
targeted to wood.

Future Research

Given the exploratory nature of this research
design, it is worth identifying paths for future
research in the realm of communications for
wood products. Especially, some of the recent
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literature addressing the role of communications
suggests that it is the experience with a product
or a brand that increases attention to communi-
cations and the amount of information retained
(Cramphorn 2006). Hence, a paradigm shift
may be in order, wherein communications is
enhanced by experience more than experience
being driven by communications. For example,
repetitive advertising of an unfamiliar brand
was shown to be less effective than the same
repetition applied to a known, familiar brand
(Campbell and Keller 2003). Given that steel
and concrete are the materials of choice in
nonresidental construction, Cramphorn’s (2006)
posture suggests that future research should
address the relationship between the experience
with wood and the role of communications.

It should be noted that the focus of this study
was on cognitive rather than affective infor-
mation. Future research may attempt to uncover
precisely what types of information should be
provided (eg information comparing wood vs steel
and concrete, the personality traits of wood) and
whether an emotional or rational messaging strat-
egy is more appropriate for architects engaged
in nonresidential design. In other words, future
research may benefit from investigating the
emotional ties that architects may have to build-
ing materials.

CONCLUSION

An experimental design was conceived and
implemented to explore the role of various forms
of communications stimuli on the perceived iden-
tity of wood among architects engaged in the
design of nonresidential structures in selected
cities in the United States. The three communi-
cations stimuli used in this study could broadly
be categorized as direct marketing brochures
and took the form of a Technical brochure,
an Advertisement, and a Case Study. There was
no discernable impact on the perceived identity
of wood as a result of being exposed to these
three types of communications stimuli. As a con-
sequence, positioning wood as a preferred struc-
tural material in nonresidential construction may
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have to be viewed not as a communications exer-
cise but as a long-term strategic objective in
which communications with architects have the
potential to play an important role. It is notable
that the brochure containing the Technical con-
tent is the one that was most likely to be kept as a
reference by architects, but also the one for which
the need for complementary information was the
highest. On this latter point, this study also helped
to identify topical areas of interest to architects,
including sustainable design, environmental foot-
prints, project costing, suppliers’ capabilities, and
design possibilities. For wood products firms
interested in increasing wood use in nonresi-
dential applications, a suggested route to commu-
nications with architects might be to craft a brand,
in part, by aligning their branding strategies
with their communications approaches. Further
research should investigate how experiences with
wood influence the need for different types of
information related to wood products and design.
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