
Introduction 
Lambert and Cooper (2000) stated that a supply chain 

is not a chain of business-to-business relationships; rather, it 
is a complex network that includes a variety of businesses 
and relationships. Innovations in transportation and infor-
mation technology; deregulation, and the fall of trade barri-
ers enables actors in the supply chain to communicate more 
frequently, and participate more in the decision-making pro-
cess that affects the entire value stream (Espinoza 2009, 
Stiess 2010). The concept and management of supply chains 
grew in importance for all kinds of organizations as opera-
tions become more complex and global. Efficient supply 
chain management (SCM) provides opportunities to protect a 
firm’s competitive advantage and improve organizational 
performance (Li et al. 2005). Integrating a supply chain facil-
itates achieving improvements in flexibility, on-time deliv-
ery, and product quality, and as a result, business perfor-
mance (Rosenzweig et al. 2003). 

A variety of studies have been conducted on supply 
chains in diverse industry sectors. For instance, researchers 
found that supply chain coordination issues and incentive 
mechanisms for investing in information technology, such as 
radio frequency identification (RFID), can lead to improved 
efficiency and supply chain security (Lee et al. 2011). An-
other finding was the integration of “effective flexibility,” 
which led to a strategic supply chain decision-making pro-
cess (Das 2011). Relationships between environmental un-
certainty, supply chain flexibility, and firm performance also 

were demonstrated in the findings from a survey of 85 manu-
facturing companies in Germany. Here, it was found that en-
vironmental uncertainty was a critical factor and to achieve 
superior firm performance, greater supply chain flexibility 
was required. Next, a theoretical model was developed and 
demonstrated by using the aforementioned three factors 
(Merschmann and Thonemann 2011). Supply chain manage-
ment is applied by companies globally due to its demonstrated 
results, including time reduction, better financial performance, 
improvements in customer satisfaction, dependable suppliers 
and other benefits. Also, according to D’Amours, Ronnqvist, 
and Weintraub (2008) the forest products industry, including 
the wooden pallet sector, is implementing supply chain prac-
tices to improve their performance. However, more research is 
needed to better understand the factors affecting SCM in this 
industry (White and Hamner 2005). 
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Abstract 
This paper identified and validated relationships of theoretical factors affecting the wood pallet supply chain. The lack of 

information regarding how wood pallet manufacturers managed their operations, relationships, and uncertainties made it signifi-
cant to explore the wood pallet supply chain through the application of a nationwide survey. For this purpose, 1,500 companies 
were mailed questionnaires with an adjusted response rate of 13.5%. Previous research and a literature review were used to de-
velop a theoretical research framework that included the critical factors in the wood pallet supply chain. Once the data was col-
lected, internal reliability and exploratory factor analysis tests were performed to ascertain and reduce the data. Then a multiple 
regression analysis was used to test for factor relationships. Results from the framework analysis indicated that higher levels of 
the value-added process will lead to greater levels of supply chain relationships. Increased levels of supply chain relationships 
will improve the supply chain management performance. The results of this study focus on supply chain management practices 
in the wood pallet industry, and as such, it provides an initial model that would help as basis for future research. Manufacturers 
should focus on the effective management of the value-added process (manufacturing) since it was demonstrated that it directly 
affects supply chain relationships, and as a consequence, it also affects supply chain management performance. 
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Wood pallets are utilized during the transportation of 
materials, from raw materials to finished products. Their 
importance has grown through the years, especially with 
globalization. Pallet and container manufacturing is a signifi-
cant part of the United States (U.S.) wood products sector, 
representing an average of 5.8% of the total value of ship-
ments, and 11.1% of the wood products sector employment 
from 2000 through 2008. Also, the value of product ship-
ments (domestic production) has grown from about US$5 
billion to US$7 billion during the 9-year period investigated. 
According to findings obtained from the trade statistics data-
base (U.S. Census Bureau 2010), the top wood pallet import-
ers were France, Canada, and China. Even though imports 
have remained nearly at a constant level in this time period, 
it is necessary to look for other potential sources of wood 
pallet raw materials, not only in the U.S., but also in other 
countries. The U.S. produces approximately 13% of the 
world’s roundwood for all products, followed by India and 
China (9% each), and Brazil (approximately 7%). Infor-
mation about the type of wood pallet material imports is lim-
ited in the literature. Also, it is important to add that compe-
tition for raw materials has in-
creased. According to the Re-
source Information System Inc 
(RISI)'S Wood Biomass Markets 
report (2010), wood pallet manu-
facturers in the U.S. are currently 
competing for wood fiber due to 
the subsidy given to alternative 
energy markets by the Biomass 
Crop Assistance Program 
(BCAP), leading to greater de-
mand for low-grade lumber.   

Given the necessary factors 
for SCM implementation and 
raw material consumption, the 
objective of this research is to 
identify SCM success factors and 
their relationships in the wood 
pallet industry in order to devel-
op and implement better SCM 
practices. The goal of SCM is to 
integrate entire processes along 
the supply chain to satisfy cus-
tomer needs and in order to fully 
understand how these processes 
can be improved is necessary to 
understand the factors affecting 
those processes. To accomplish 
this objective, a theoretical 
framework was developed based 
on previous research and a litera-
ture review. The framework was 
tested through the application of 
a survey of wood pallet manufac-
turers and different statistical 
tests were conducted to validate 
the data and to test a set of pro-
posed hypotheses. 

Factors Affecting SCM in the Wood Pallet Industry 

The objective of this research was to identify and under-
stand the relationships among different factors affecting the 
wood pallet supply chain processes. To better understand 
SCM, research was centered on the three main processes of a 
supply chain: raw material supply, manufacturing, and cus-
tomer service as defined by the Supply Chain Council’s Sup-
ply Chain Operations Reference (SCOR) model (SCC 2010). 
A literature review was conducted to identify a theoretical 
SCM framework to be used as a departing point resulting in 
the selection of the framework published by Li (2002). This 
framework included as factors SCM practice, SCM perfor-
mance, information technologies, SCM relationships, SCM 
driving forces, competitive advantage, and organizational per-
formance. After reviewing Li’s framework factors and com-
paring them with newer publications in SCM and wood prod-
ucts, the list of factors shown in Table 1 were determined. 
Following, a definition of each factor is presented: 
a) Environmental Uncertainties. Refers to environmental 

issues in the product chain (Dwivedi and Butcher 2009) 
and it also is defined as a lack of information with respect 
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   Table 1. Identification of research factors and sub-factors.  

Factor Sub-factors 

Environmental  
Uncertainties (Dwivedi 

and Butcher 2009) 

 Company environment (Wu 2006, Ambrose et al. 2010, 
Chen et al. 2004) 

 Government support (Quayle 2006) 
 Uncertainty aspects from overseas (Bized 2007, Wu 

2006) 

Information Technology  
(Simchi-Levi et al. 2003) 

 Communication tools (Bowersox et al. 2007, O'Neill 
2008, Tan et al. 1998) 

 Planning tools (Bowersox et al. 2007) 

Supply Chain  
Relationship  
(Hines 2004) 

 Relationship with suppliers (Hines 2004, Li et al. 2005) 
 Relationship with customers (Burgess 1998, Hoek 1999, 

Fraza 2000) 

Value-Added Process 
(Manufacturing)  

(Bowersox et al. 2007) 

 Flexibility (Bowersox et al. 2007) 
 Production system (Bowersox et al. 2007, Juran 1988, 

Quesada and Meneses 2010) 
 Quality (Dramm undated,  Bowersox et al. 2007, Juran 

1988) 

Supply Chain  
Management  
Performance  

(Simchi-Levi et al. 2003) 

 Logistic issues (Bowersox et al. 2007, McGinnis et al. 
2010) 

  Supplier markets (Yushan and Cavusgil 2006, Eltant-
awy 2005) 

 Supplier performance (Steward et al. 2010) 
 Wood pallet materials (Lockamy and McCormack  

2010, Canbolat et al. 2008) 

Business Management  
(Ford and Mouzas 2010) 

 Process strategy (Thomas et al. 2008, Sultan 2006) 
 Process performance (Pakdil 2010, Varadarajan 2010, 

Rust et al. 2004) 
 Product innovation (Verhees and Meulenberg 2004, 

Meeus and Oerlemans 2000, Organization for Economic 
Cooperation and Development 2005, Schramm 2008) 

Customer Satisfaction  
(Bowersox et al. 2007) 

 Customer service (Handfield and Nichols 1999, Lambert 
and Cooper 2000) 



to the external environment. It could be obtained by in-
tegrating the perceived dynamism and complexity of the 
environmental variables (Yanes-Estévez et al. 2010). 

b) Information Technology. Includes the internal and exter-
nal systems to facilitate information transfer among the 
actors in the supply chain (Simchi-Levi et al. 2003). 

c) Supply Chain Relationship. The level of trust, mutual 
benefits, and achievement of goals between trading part-
ners (Hines 2004). 

d) Value-Added Process (Manufacturing). Adding manu-
facturing or service steps to a commodity product in 
which the customer perceives as increasing its value 
(Bowersox et al. 2007). 

e) Supply Chain Management Performance. Operational 
excellence to deliver leading customer experience 
(Simchi-Levi et al. 2003). 

f) Business Management. It is “the process of managing 
networking between companies” (Ford and Mouzas 
2010).   

g) Customer Satisfaction. It is defined as expectancy dis-
confirmation (Bowersox et al. 2007). 

 
A literature review and Li’s framework were used to 

define sub-factors within each factor (Table 1) and to identi-
fy the interrelationships among the factors as shown in Fig-
ure 1. It was found from the literature that information tech-
nology (IT) and business management (BM) factors might be 
correlated with the value added process factor. Factors such 

as environmental uncertainties and value-added processes 
might be correlated with SCM relationships. Finally, SCM 
relationships might impact SCM performance and customer 
satisfaction factors.  

In order to hypothesize the directions (positive or nega-
tive) of the interrelationships in Figure 1, an additional litera-
ture review was conducted. Results indicate that the factor 
value- added process (manufacturing) (VAPM) positively 
affected by factors business management (BM) and infor-
mation technology (IT). Also, it was found that the supply 
chain relationship (SCR) factor is positively affected by the 
factors of environmental uncertainties (EU) and the VAPM. 
Lastly, the factors of customer satisfaction (CS) and supply 
chain management performance (SCMP) are both positively 
affected by the factor supply chain relationship (SCR). Table 
2 includes the dependent and independent variables to be test-
ed for each case and also the cited literature where the direc-
tion of the relationship was found.  

 
Methodology 

To collect the necessary data to evaluate the research 
framework in Figure 1, a questionnaire was developed using 
as input the proposed research framework, a telephone inter-
view, the previous literature review, and expert opinions. The 
research instrument consisted of three sections: (1) general 
demographic information, (2) volumes, types, and species of 
imported and domestic wood pallets, and (3) supply chain 
management factors. Section 3 included the questions that are 
relevant for the research presented in this paper.  
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Figure 1. Proposed research framework.  



A balanced-five point Likert scale was used to capture 
the perceptions of the surveyed companies on each of the 
formulated sub-factors. The scale was designed as an equally
-spaced scale in order to be able to run parametric statistical 
analysis (Knapp 1990, Blaikie 2003). Each sub-factor was 
formed by a list of questions or items. The first version of the 
questionnaire was reviewed by academic and industry ex-
perts. Their feedback was used to improve the questions, 
eliminate redundancies and errors, and include some other 
questions or items that were considered appropriate to the 
objective of the research. A second version was pre-tested 
among some industry personnel to further improve the ques-
tionnaire. A pre-test is an indispensable part of the research 
process when carrying out research (Hunt et al. 1982, 
Churchill 1979, Dillman 2000) to find potential inconsisten-
cies or errors, questions that need clarifications, and get ex-
perts’ feedback to improve the research instrument. The 
questions used to capture the data for the SCM factor analy-
sis are shown in the Appendix section. 

In the fall of 2010, questionnaires were mailed to com-
panies accompanied by a cover letter explaining the purpose 
of the survey and the potential benefits for the industry. The 
questionnaire contained a prepaid return postage code. Two 
questionnaires were mailed to 1,500 wood pallet manufactur-
ers, with a four-week separation between each mailing 
(Cossio 2007, Dillman 2000). After the second mailing, a 
non-respondent bias assessment was conducted. The purpose 
of the non-response bias was to determine if there were sig-
nificant differences between respondents and non-
respondents. The methodology for the non-response bias was 
to compare early and late respondents. This practice is based 
on the assumption that there is a continuum in the likelihood 
to return a questionnaire from high for early respondents, to 

zero for non-respondents 
(Dalecki et al. 1993, Etter 
and Perneger 1997b, 
Lahaut et al. 2003). Three 
company characteristics 
were selected for the non-
response bias analysis: 
number of employees, 
revenue, and pallet pro-
duction output.   
Once the questionnaires 
were returned, Cronbach’s 
alpha, Pearson correla-
tions, principal compo-
nents analysis, analysis of 
variance (ANOVA), and 
multiple-regression analy-
sis were used for simplifi-
cation and analysis of the 
data. Similar procedures 
were used by Lee (2009b), 
Li (2002), Li et al. (2005) 
and Quesada and Meneses 
(2010). According to Nun-
naly and Durham (1975), 

Cronbach’s alpha is frequently used as an estimation of the 
reliability of a multi-item measure. It also allows the measure 
of internal consistency, meaning the level at which items in the 
measurement are interrelated. It evaluates the reliability of the 
scale, and it could improve the scale reliability by eliminating 
one or more items. A Cronbach’s alpha lower than 0.60 indi-
cates poor reliability, values between 0.6 and 0.7 are accepta-
ble (DeVellis 2003), and values equal to or higher than 0.70 
indicate good scale reliability. 

Exploratory factor analysis (EFA) is the mathematical 
model of relations of variables “to discover and to identify the 
latent common factor variables” (Mulaik 1987, and Suhr 2005) 
and as a reduction technique (Van-Aken 2007, Creighton et al. 
1997). Stevens (2002) recommends the interpretation of abso-
lute value of factor loadings greater than 0.4. This research 
was focused on using factor loadings greater than or equal to 
0.45. Principal components analysis was used as the extraction 
method and an orthogonal rotation (Varimax) was employed to 
better distinguish the items within the factor loadings and 
among factors (Field and Miles 2010). In the same procedure, 
factor scores were calculated for further analysis. According to 
DiStefano, Zhu, and Mîndrilă (2009), factor scores can be cal-
culated by using the method of sum scores by factor, this 
method allows researchers to obtain average scores which can 
be used in posterior analysis. 

Once the factor scores are calculated, they will serve as 
input data for regression analysis. Regression analysis was 
used to validate the proposed model. Pearson (r) correlation 
analysis was carried out to explore the strength of the relation-
ship between the factors. The scale for coefficients ranged 
from -1 to 1. The closer the coefficient is to one, the stronger 
the relationship between the variables (Younger 1979). After 
determining the magnitude and direction of the relationship, 
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Table 2. List of hypothesis and specific literature that supports the framework.  

Hypothesis Independent Variable Dependent Variable Literature cited 

H1 
Business Management 
(BM) 
  

Value-Added Process 
(Manufacturing)
(VAPM) 

Terblanche (2006), Ford 
and Mouzas (2010), and 
Huber and Pallas (2006) 

H2 
Information Technolo-
gy (IT) 

Value-Added Process 
(Manufacturing) 
(VAPM) 

Simchi-Levi et al. (2003), 
and Patterson et al.( 2003) 

H3 
Value-Added Process 
(Manufacturing) 
(VAPM) 

Supply Chain Rela-
tionship (SCR) 

Jones and Womack (2002), 
Bowersox et al. 2007and 
Lambert and Cooper (2000) 

H4 
Environmental Uncer-
tainties (EU) 

Supply Chain Rela-
tionship (SCR) 

Dwivedi and Butcher 
(2009), Yanes-Estévez et 
al. (2010), Lee et al. 2009, 
and Sun et al. (2009) 

H5 
Supply Chain Rela-
tionship (SCR) 

Customer Satisfaction 
(CS) 

Hines (2004), Bowersox et 
al. (2007), and Sheridan 
(1998) 

H6 
Supply Chain Rela-
tionship (SCR) 

Supply Chain Manage-
ment Performance 
(SCMP) 

Hines (2004), Bowersox et 
al. (2007), and Sheridan 
(1998) 



regression analysis was used to describe and assess the rela-
tionship between the dependent variable and one or more 
independent variables (Chatterjee 2006). A general linear 
model was used for the multiple regression models, where 
the response Y is related to a set of qualitative independent 
variables The general linear model has the following struc-
ture (Ott 2001): Y = B0 + B1X1 + B2X2 +...........+ BĸXĸ + ξ 

 
Results 

Response Rate 
Out of the 1,500 questionnaires that were sent to wood 

pallet manufacturer firms in the U.S., 249 questionnaires 
were returned. Of those returned, 41 were questionnaires 
delivered to wrong addresses, 5 were out of business, and 1 
was declined. Therefore, 202 questionnaires were considered 
in good shape for further analysis, a 13.5% response rate.  

Results from the non-response bias assessment appear to 
show that larger companies were more likely to respond to 
this survey indicating that the conclusions from this study 
might only apply to medium-sized and large companies. A 
similar non-response bias test analysis was performed by 
Cumbo (2000). 

Construct Analysis and Simplification 
The subject’s aggregate responses validated the three 

design sub-factors in the environmental uncertainty factor, 
which were named “company environment,” “suppliers and 
competition,” and “uncertainty aspects from overseas.” Simi-
lar results were found by Lee et al. (2009) in the electronics 
sector and also by Paulraj and Chen (2007). However, two 
items were deleted for further analysis due to their low inter-
nal reliability scores (See Table 3). In the information tech-
nology factor, the two designed sub-factors (“communication 
tools” and “planning tools” with Eigenvalues 2.35 and 2.32, 
respectively) were retained. Eigenvalues (the variance of the 
factors in a standardized format, see Suhr 2005) are used to 
retain the latent factors if they are greater than 1. Similar re-
sults were obtained for the factor “supply chain relationships” 
where the two designed factors were retained for further anal-
ysis. This is similar to findings from Byoung-Chun, Yang-
Kyu, and Sungbin (2011) who described that developing stra-
tegic relationships will lead to an improvement in the compet-
itive advantage and organizational performance of the compa-
ny.  

Results also revealed the existence of the sub-factors 
“flexibility,” “production system,” and “quality,” as part of 

the manufacturing value-
added process factor. Their 
respective Eigenvalues were 
3.4 (flexibility), 2.8 
(production system), and 2.1 
(quality). However, in the 
case of the supplier change 
management performance 
factor, one sub-factor had to 
be deleted (supplier market) 
for further analysis due to its 
low internal reliability score 
(0.226). Also, in this factor, 
the proposed factor “wood 
pallet materials” was divided 
into two variables 
(“domestic” and “imported 
wood pallet materials”) as 
indicated by the respondents. 
Similar results were ob-
tained in the factor “business 
management” where the sub
-factors “process perfor-
mance,” “marketing strate-
gy,” and “innovations” had 
to be deleted due to their low 
internal reliability scores 
(0.437, 0.530 and 0.484, 
respectively). Finally, the 
analysis confirmed the 
“customer satisfaction” fac-
tor as it was proposed.  
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Construct Sub-factors 

Final 
Cronbach 
Coefficient 

Final 
factor 
loads 

Initial 
# of 

items 

Final 
# of 

items 

Environmental 
Uncertainties 

Company environment 0.613 2.218 7 5 
Government 
support 0.649 1.891 2 2 
Uncertainty aspects from 
overseas 0.628 1.513 3 2 

Information 
Technology 

Communication tools 0.759 2.358 4 4 
Planning tools 0.854 2.323 3 3 

Supply Chain 
Relationships 

Relationship with suppliers 0.838 3.600 8 7 
Relationship with custom-
ers 0.809 2.645 4 4 

Value-Added 
Processes 

Flexibility 0.768 3.449 4 5 
Production system 0.725 2.852 6 6 
Quality 0.698 2.105 4 3 

Supply Chain 
Management 
Performance 

Logistic issues 0.709 1.616 4 2 
Supplier markets 0.226 NA 4 0 
Suppliers performance 0.686 4.574 5 5 

Wood 
pallet 
materials 

Imported 
wood pallet 
materials 

  
0.808 3.422 

  
13 5 

Domestic 
wood pallet 
materials 

1.616 3 

Business 
Management 

Process strategy 0.702 1.541 2 2 
Process performance 0.437 NA 2 0 
Marketing strategy 0.530 NA 9 0 
Innovations 0.484 NA 2 0 

Customer 
satisfaction Customer service 0.870 3.657 6 6 

Table 2. List of hypothesis and specific literature that supports the framework.  



Hypothesis Testing  
To carry out the regression, each latent factor was con-

sidered and was constructed by one or more sub-factors, as 
previously demonstrated. Then, the average weight of each 
sub-factor score was used as the data input to test the signifi-
cance of the regression coefficients (DiStefano et al., 2009). 
Moderate to higher values were found in the Pearson corre-
lations between factors as shown in Table 4. In all cases, the 
direction of the correlation is positive, meaning that the in-
crease of the independent variable will increase the depend-
ent variable. The lowest correlation magnitude was found 
between the factor Supply Chain Relationship (SCR) and 
Supply Chain Management Performance (SCMP) with 
0.392. Based on Stockwell (2008) guidelines for determin-
ing correlation between two variables, it will be considered 
as moderated any correlation values above 0.30 suggesting 
that further examination is needed. 

Using the general linear model shown in Equation 1 
above, multiple linear regression was used to test for hypoth-
eses significance. For all hypothesis tests, a level of signifi-
cance of 1% was used. In all cases, both the models and the 
parameter estimations were found to be significant or ade-
quate as can be seen from Table 4.  
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Discussion and Conclusions 
This research was a first step to characterize the supply 

chain success factors in the wood pallet industry. The SCM 
framework was developed based on a predefined framework 
and adjusted with other available literature review on SCM. It 
was found that defining factors and sub-factors from the liter-
ature review was not an easy task because of the lack of clear 
definitions in the literature. However, using the SCM frame-
work proposed by Li (2000) it was possible to identify an 
appropriate empirical SCM framework for wood pallet indus-
tries. The main SCM factors in the framework were defined 
from a literature review as “Business Management,” 
“Information Technology,” “Manufacturing Value-Added 
Process,” “Customer Satisfaction,” “Environmental Uncer-
tainties,” “Supply Chain Relationship,” and “Supply Chain 
Management Performance.” To test the framework, a survey 
of U.S. wood pallet manufacturers was conducted, with a 
sample size of 1,500 and a response rate of 13.5%. The pro-
posed SCM framework was validated and tested through the 
use of statistic tools, such as Cronbach’s alpha, and explora-
tory factor analysis (for factor structure and data reduction). 
Correlations among factors were also calculated, and those 
with high Pearson correlations (around 0.4 or higher) were 
subjected to hypothesis testing through the use of ANOVA to 

test for significance. The 
latter indicated that the 
proposed regression mod-
els were all adequate, as 
well as their estimators. 
The trends in these results 
compare to previous re-
search found in the litera-
ture (Li 2002, Lee 2009). 
It is important to also clar-
ify that results of this re-
search apply only to medi-
um and large companies 
given the results of the 
non-response bias test.  
It was found that environ-
mental uncertainties di-
rectly affect supply chain 
relationships, and as a 
consequence, indirectly 
affect supply chain man-
agement performance. 
Results indicated that 
there are relatively strong 
associations between sup-
ply chain relationships and 
customer satisfaction 
(Pearson coefficient of 
0.61). This also has been 
asserted in the literature 
by several authors. For 
example, Fynes et al. 
(2005) found an associa-
tion between the quality of 
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Hypothesis 
Independent 

Variable 
Dependent 
Variable 

Pearson 
Correlation 

Model 
adequacy 

Parameter 
adequacy 

H1 
Business Man-
agement (BM) 

Value-Added 
Process 

(Manufacturing) 
(VAPM) 

0.432 VAPM = 
b0 + 

b1BM + 
b2IT + ξ 

p<0.0001 

BM 
p=0.0062 

H2 
Information 
Technology 

(IT) 

Value-Added 
Process 

(Manufacturing) 
(VAPM) 

0.556 
IT 

p<0.0001 

H3 

Value-Added 
Process 

(Manufacturing) 
(VAPM) 

Supply Chain 
Relationship 

(SCR) 
0.524 SCR = b0 

+ 
b1VAPM 
+ b2EU + 

ξ 
p<0.0001 

VAPM 
p<0.0001 

H4 
Environmental 
Uncertainties 

(EU) 

Supply Chain 
Relationship 

(SCR) 
0.468 p<0.0001 

H5 
Supply Chain 
Relationship 

(SCR) 

Customer Satis-
faction (CS) 

0.607 

CS = b0 + 
b1SCR + 

ξ 
p<0.0001 

SCR 
p<0.0001 

H6 
Supply Chain 
Relationship 

(SCR) 

Supply Chain 
Management 
Performance 

(SCMP) 

0.392 

SCMP = 
b0 + 

b1SCR + 
ξ 

p=0.0064 

SCR 
p=0.0064 

Table 3. Hypothesis testing summary.  
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supply chain relationships and customer satisfaction, chief-
ly through the improvement of conformance and design 
quality. Improved customer satisfaction through supply 
chain collaboration can originate from several sources. For 
example, customer satisfaction is more likely to occur if 
they are more actively involved in the product development 
process or when defining order specifications (e.g., 
sawmills developing “custom grades” specific for pallets). 
Another way in which collaboration leads to customer sat-
isfaction is when an industrial customer (e.g., pallet manu-
facturer) actively participates in improving the supplier’s 
(sawmill) internal processes (e.g., sharing improvement 
methodologies or even sharing costs of improvement pro-
grams). 

Results also indicated that information technology and 
the manufacturing value-added factors were positively cor-
related (Pearson coefficient of 0.56). Information technolo-
gy can be a powerful tool when reducing inventory (non-
value adding) and improving supply chain responsiveness 
(value-adding). Sanders and Premus (2005) proved that a 
positive relationship between information technology capa-
bility and collaboration and company performance exists, 
as measured by cost reduction and time performance im-
provement, to list a few items. 

Finally, the manufacturing value-added process and 
supply chain relationships (Pearson coefficient of 0.52) 
were found to be correlated. Research supports that infor-
mation sharing helps reduce wasteful activities, improved 
material flows, and reduced inventories (Stiess, 2010). 
Wikner et al. (1991) demonstrated that high-levels of infor-
mation sharing result in reduced “demand variability,” 
which is directly related to unnecessary inventory levels 
throughout the supply chain. 

 
Implications for Business 

This research can assist U.S. wood pallet manufactur-
ers gain a better understanding of their supply chain man-
agement practices. The findings provide a theoretical 
framework for supply chain management in the wood pallet 
industry by measuring and studying seven key factors Man-
ufacturers might achieve improvements in supply chain 
performance through the effective management of these 
critical factors identified. Industry support organizations 
can use the results from this research to design better tech-
nical assistance and educational programs for the wooden 
pallet-manufacturing sector.  

Manufacturers should consider focusing on the effec-
tive management of value-added processes (i.e., manufac-
turing) since it was demonstrated that it directly affects 
supply chain relationships, and as a consequence, supply 
chain management performance. Wood pallet manufactur-
ers should understand how critical it is to communicate, 
and to plan jointly with suppliers, thereby giving more con-
sideration and credence to the supply chain relationships. 
Thus, through the understanding of the significance of this 
concept they are attaining a high level of customer satisfac-
tion. Practitioners should conceptualize information flow in 

a coordinated manner, such as access to information and 
data interchange to improve customer and supplier relation-
ship. This leads to the identification of information technol-
ogy as a potential field for improvement. The methodology 
used in this research was demonstrated to be useful and can 
be utilized as a basis for future research in the study of sup-
ply chains. 

Wood pallet manufacturers should understand that 
changes in customer demand occur quickly, and that the 
globalization of markets and changing technologies require 
companies to focus their efforts on improving competitive-
ness through attempting to meet customer satisfaction needs 
by adding more value to their products, processes and ser-
vices. Also, producers should take into account the imple-
mentation of process strategies that will improve manufac-
turing performance and SCM performance. 

 
Limitations of the Research 

The non-response bias assessment indicated that very 
small companies were less likely to answer this survey. 
Therefore, the conclusions and recommendations may ap-
ply only to medium and large-sized companies. Also, this 
research did not include customers’ perceptions, only the 
responses of wood pallet manufacturers. 

As in all mail surveys, limitations apply to the results 
obtained from this study. Importantly, respondents’ answers 
may not necessarily reflect the perspectives of other manag-
ers within the company or industry sector. Most of the re-
sults from this survey reflect company activity during 2009, 
when U.S. manufacturing output was at its lowest as a re-
sult of the recession that started in 2007, as measured by 
value of shipments. Therefore, the results of this research 
may reflect a considerable decline in economic activity for 
respondents’ businesses and responses may have been in-
fluenced by the economy. 

 
Future Research 

By summarizing and considering the observations of 
the previous sections, recommendations for future research 
are presented. 

 As importers from other countries (except Canada) 
demonstrated a certain level of participation in the mar-
ket, it might be valuable to conduct research in those 
countries to identify opportunities to import or export 
more quantities and varieties of wood species. 

 A research focus on the benefits gained from measur-
ing the performance of SCM in a typical wood pallet 
value stream. 

 This research focused on the experience and insights 
from the wood pallet manufacturers’ perspectives, 
meaning that the scope was limited. A nationwide sur-
vey directed to customers and suppliers could be ap-
plied to gain a broader understanding of the supply 
chain, from both sides. 
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Please, answer q uest ion 18 indicating the Origin o f Your Raw Matli?rial& (Domestic a.nd/or im poned) 

18. Frcm 1M hst btlow indlc.1tt ooun~ of cngin if imported. and tht pttetnt.agt ol tacft spteiu n your tot.al r.aw 
material input (e.g. Douglas-Fir from Canada. 50% of the rOM material i'\put) for lhe three most convnon wood 
species thai you normally use for manufacturing palle·ts. 
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SUPPLY CHAIN MANAGEM ENT FACTORS 
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19. Rate the following factors regarding BUSINESS MANAGEMENT. Please circle your a nswers. 
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Appendix: Designed Questions Contd. 

20. Ra1e the following faolors regarding CUSTOMER SATISFACTION. Please eRie )'OIS answers. 

CUSTOMER SATISfACTlOH 

1 I 2 I 3 I < I 5 I NIA 
Strongly disagre-e Disagree I unaec~:»a I ""'* I Strongly agrH I H 0! appllcaD:E 

InCl. Q( Cllllllmer.,aeecli aDII - - --- 1 2 3 • 5 "" 
0\.W comoanv asu eu&tor:lel$ aoout ~ elUleaaaon& 1 2 3 < 5 "" ... 1 • "" 
0\.W com~ can oell\'ef me ~~~-t-auanvues ro tne cus.:om.a& on One 1 2 3 < 5 "'' 1 2 3 • 5 "" 
OIJ oroCiuct5 are oorv tocu;.e<~ on me cunomer£ neea> 1 2 3 < 5 "'' 

21. Ra1e the following faolors regarding SUPPLY CHAIN RELATIONSHIP. Please c ircle ycu answers. 

SUPPLY CHAAI RELATION.$ HIP$ 

1 2 3 • I 5 I NIA 
Stron disa H unae-ct:~eCI .. Stron • .. H 0! a,;~PIItatie ·-- 1 2 3 • 5 

~~~-~~~q_~~II!Hmaterul$ 1 2 3 < 5 
1 2 3 • 5 

0\.W compa.ny sn.ares lrtbmaiiOI':I wm 11$ !!fOierS 1 2 3 < 5 ...... --- 1 2 3 • 5 

The excnatlQe or bi'OITna:lon DE---:.een u. ana our SU~I$ 15 precJSC 1 2 3 < 5 

""'' 
___ , 

1 • 
rne excnarge ot lll'i:'Orm.uon ~...:en "' ana cu SUPP"el$ 15 tellaDi: 1 2 3 < 5 

..-... .. 1 2 3 • 5 

ow wm~lllani tnt mliiK!a.!liiOI'I ana~ .,_.;n a. CIISJXlttA 1 2 3 < 5 

o.. CCN~~Daw evaare& pe~~J~ • ~ 1M m a ~~- 115 1 2 3 • 5 

c.. com IZK me 1ovaev or ac:tU31 CU610tr.as 1 2 3 < 5 

22. Ra1e the following iaclors regarding VALUE ADDED PROCESSES (MANUFACTU~G). Please circle your 
answss. 

VALUE ADDEO PROCESSES (MAHUFACTURINGJ 

1 I 2 I 3 I 4 I 5 I NIA 

"" 
"'' 
"" 
"'' 
"" 
"'' 
"'' 
"" 
"'' 
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Strongfy d isagree I IX<ag"" I unaeaaea I Age:-< I Strongly agr ee I H 0! appllcaD:E 
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OIJ company usa. &tate at tne an :ecnno~ogy In equtp"nent ana macNnery 1 2 3 < 5 "'' oar~J& Iillle tomaae,.~nw.e"' on llfooe&5., ~lie ar deUccel~ 

1 2 3 • 5 "" ... 
Ow company wocts to reduce prodt.ld.loo tme t 2 l ! 5 "'' 
OU' woru Wlll lrldlc:alft ~na~ mea&lft 1ne JIIQCIUC80n ~ 1 2 3 • 5 "" OW companyusa. l EA.trt W.ANUFACTURING proCkiCCIOO pmc:lple6 1 2 3 < 5 "'' OU' U&ei SIX stGUA~In the~ 1 2 3 • 5 "" our company cn.a&:os usc or &pec:QI &Q.....-.a,-e t:tJr aeslg:J1klg palet& 1 2 3 < 5 "'' 
OU' na a~ 1n quay~ or •• rt proce&& rlceMIIcalon 1 2 3 • 5 "" ow company tne.a:5~.re£ tne qual:)' oft& pf'OOUCU 1 2 3 < 5 "'' 
OU' ~ nca ot~ _... tor ae P!!:::!!!!!ZIICII ~e 1 2 3 • 5 "" our ernpro,-ees { .... a1 I~) are :requem:y tranet1 ana eva11a:ea 1 2 3 < 5 "'' 



Appendix: Designed Questions Contd. 

13 JOURNAL OF FOREST PRODUCTS BUSINESS RESEARCH  VOL. 8, ARTICLE NO. 3 

23. Rate the following factors regardng INFORMATION TECHNOLOGY. Please circle your answers. 

lNf OR.MATION TECHNOLOGY 
1 2 3 ' s NIA 

on ISJ ree 6.1 ree ,. ... on .J ree • •• 
Our OOn'lpany "" Ndt IIWtttlnltlll lt'l commloi'IIUIIon 10011 t 2 ' • • NIA 

Wt UM ~n lnttm.ll computer nttNOR t 2 ' • • N>'A 

our company 11a " w.~~~n. .,_. cuAKn.rs ~n bUy our piQ(II.Iell t 2 3 • • NIA 

our company reque51:6 wood p~t matell.1:$ rrom wppae"' through the lrt:~me.; t 2 3 ' s N.'A 

our ~ny~ ~~~~~tor hi'Ormallon ~JinV'Himenll t 2 3 • s NIA 

Our eomp.:tny" atw.1y1 tr¥nlng pef\.onnet 11'1 !hot us;e Of ltltormanon !ecflno«ogiK 1 2 3 • s N>'A 

1 
~~nymlltl ute or 1 1Gi':Rrt 1ue1t •., !'ru--rvrt~t ~NOiftll Pl.-;ntiiCI f!""Pl fti'N 

J Nlt'ltu t 2 ' • • NIA 

24. Rate the following factors regardi'lg !he SUPPLY C HAIN MANAG'EMENT PERFORMANCE. Please circle your 
answers. 

25. Rate the following factors regardi'lg ENVIRONMENTAL UNCERTAINTIES. Please circ:Se your answers. 
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