
h the increase of globalization, the  North 
merican hardwood industry is facing many chal- 

lenges to remain competitive and sustainable, facing dras- 
tic changes in the areas of labor, land, manufacturing, mar- 
kets and marketing, and supply chain. The hardwood 
industry is especially vulnerable, with the influx of foreign 
manufacturers and suppliers with greater natural 
resources and inexpensive labor pools. Specific and 
actionable research priorities need to be  clearly defined to  
facilitate and encourage the creation of useful knowledge 
and practices to  support the advance of the  North 
American hardwood industry. 

Fifteen in-depth interviews and approximately three 
hundred telephone surveys were conducted in 2006 and 
used to determine the research priorities for the  North 
American hardwood industry. Research on communica- 
tion practices between management and the labor force 
was identified as a key need. The manufacturing area was 
identified as the most important area, overall, for invest- 
ment of resources (and by inference, investment in 
research) to improve business performance. Development 
and adoption of appropriate technology was viewed as the 
most important manufacturing enhancement for the wood 
industry and its research infrastructure. The most impor- 
tant concerns related to markets and marketing and the 
wood industry's supply chain are related to the dramatic 
changes in the competitive environment. 

BACKGROUND 
The hardwood industry has evolved into a highly frag- 

mented supply chain with many interrelated but distinct 
industry segments: timber harvesting, sawmilling, second- 
ary manufacturing, distributors, and retailers. Each industry 
segment has pursued a strategy to  become more efficient at 
managing the costs of producing and distributing a variety of 
hardwood products. The supply of raw material to these 
producers depends heavily upon land accessibility, weather 
conditions, and the geographic location of the sawmill facil- 
ity. On the consumer side, a growing variety of hardwood 
products in a growing range of sales and distribution chan- 
nels have increased the complexity of the supply chain logis- 
tics. With the current ease of global outsourcing, the supply 
chain is being transformed into an even more sophisticated 
network to process, move, and distribute hardwood prod- 
ucts. With such fundamental hardwood industry changes, it 
is no longer sufficient for a business to be efficient; now it 
must also develop effective business functions that are 
quick at innovating and adapting to  change. 

In the past 35 years, research priorities in the hard- 
wood industry have been assessed by the Hardwood 
Research CounciI on four occasions, with the most recent 
findings being published in 1996 (NHLA 1996)'. Findings 
from previous reports were organized into three research 
areas: Hardwood management, hardwood utilization, and 
education. Hardwood management examined issues asso- 
ciated with ecological research, stand management, 
growth and yield models,, and log and tree transport. 
Hardwood utilization examined research needs associated 

I National Hardwood Lumber Association (NHLA). Research 
priorities for North American hardwoods, 1996. D. Meyer, ed. 
National Hardwood Lumber Research Council. NHLAl 
TN. 29 pp. 
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with wood properties, structural lun~ber, drying, autoniat- 
ic defect detection, reconstituted panel products, and 
hardwood markets and marketing systems. Hardwood 
educalion examined issues associated with ellective tech- 
nology transfer to industry and public awareness of lorest 
managenlent (NHLA 1996). 

In the 1996 study of research l~riorities, data were col- 
lected from ten focus groups, with a total of 65 locus group 
participants. These groups were aslted to generate 
researcliable problems and to rate these research prob- 
lems on a 10-point i~nportance scale. These focus group 
cliscussions identified 322 research needs, with 4 1  topics 
deemed as "high priority" 

For hardwood utilization, high-l~riority items included 
the need to identify new markets fol- low-grade lumber, 
decrease sticker shadow in kiln-drying, and explore new 
cutting technologies. For ha]-clwood management and silvi- 
culture, high-priority research needs included further 
understanding of the effects of legislation on the industry, 
genetic engineering, and modifying hardwoods. 
Educational ancl other general research priorities included 
the development of technology transfer processes and the 
need to reprioritize university forestry curricula. 

The size and restricted nature of the sample used in 
developing the 1996 research priorities document has sev- 
eral limitations that constrain the usefulness of the infor- 
mation. The report relies on data from only industry exec- 
utives, managers, and foresters, and excluded USD.4 Forest 
Service research scientists, academic wood science and 
forestry researchers, and utilization and marketing profes- 
sionals. The reason for limiting the sample was to focus a 
research agenda on more immediate industry concerns. 
As such, the resulting research agenda was biased more 
towards short-term efficiency improvements instead of 
effective, steady, and long-term investment in continuous 
business innovation. 

The single methodology used in the 1996 report also 
restricts its generalizability. Focus groups are often used 
to generate ideas and to evaluate new concepts, but in- 
depth interviews provide a richer source of information, 
and a broad-scale survey provides more generalizable 
results. Furthermore, the importance ratings of the 322 
research priorities obtained through the focus group dis- 
cussions does not force the respondent to make trade-offs 
among the research priorities. Thus, a simple importance 
rating can result in all research priorities being viewed as 
important rather than the relative ratings that occur when 
resource allocations are constrained to only the most 
important research priorities. 

We have expanded the research efforts of the 1987 
and 1996 reports to include private landowners, loggers, 
primary manufacturers, secondary manufacturers, 
research scientists from the USDA Forest Service, and aca- 
demics in forestry and wood science to assess the views of 
all key stakeholders in the industry. The approach used in 
the current report is designed to be more inclusive and to 
determine, empirically, whether differences exist among 
the key stakeholders in the  hardwood industry. We 
focused our analyses on four key stakeholder groups: 
industry, research scientists, academic researchers, and 
utilization and marketing professionals. 

METHODS 
We conductecl 15 in-depth interviews with senior 

executives from hardwood-related companies ancl execu- 
tive directors of leading industry associations. These 
organizations were selected to reflect the perspectives of 
landowners, primary manufacturing, and secondary nian- 
ulacturing (including lurniture and cabinets), as well as 
industry associations that represent a diverse range of 
hardwood companies (i.e., the Hardwoocl Federation, the 
Wood Components Manufacturing Association, 
Appalachian Hardwood Association, Harclwoocl, Plywood, 
Veneer Association). Based on the interviews, five areas 
emerged as focal points in  the industry: labor, land, manu- 
factur~ng, markets 6: ma]-keting, and supply chain. 

These interviews informed a broacl-based survey and 
provided an in-depth analysis of the research priorities. 
Potential participants in the broad-based survey were 
obtained from a list provided by the Hardwood Federation, 
consisting of 12 industry assoc~ations, with a membership of 
more than 8,000 members. We contacted academic 
researchers in the top 20 forest and wood science depart- 
ments throughout the country and invited them to participate 
in the survey. We also identified the utilization and marketing 
professionals in each state and invited them to participate. 
Finally, we contacted the USDA Forest Service and invited 
research scientists most involved with hardwood utilization. 

Within each of the five areas, we identified four topics 
based on our indepth interviews with the senior executives in 
the hardwood industries: change, technolog, communica- 
tion, and public policy. Change represents a business decision 
to significantly improve a business model or culture to deal 
with a critical issue. While education and training are often 
associated with change, a business that can effectively lead 
change has the ability to "act:' on what they learn. Technolog 
involves retooling capabilities or adopting business process 
technologies in response to a critical issue. Communication 
involves creating clear pathways for information exchange. 
Expectations, assessment, education, and re-training regard- 
ing a critical issue would be included as part of the communi- 
cation pathways. Finally, policy would define and promote a 
sustainable business climate that is in balance with the gener- 
al needs of society. In general, the information from the in- 
depth interviews recognized that these four topic areas are 
the tools we can use to respond to business. 

The executive committee for the  project identified key 
issues within each topic and area. The three most fre- 
quently mentioned issues were then used to represent 
each topic within each area. 

The questionnaire contained six sections, one for 
each of the five major business/resource areas-labor, 
land, manufacturing, marketslmarketing, and supply 
chain-as well as a section that solicited compa- 
ny/respondent background information. At the end.of each 
of the first five sections, we asked respondents the follow- 
ing question to assess the trade-offs when allocating limit- 
ed resources to the research priorities within each area: 

"Although all these issues may be important, 1 would 
lilre to learn nwre aboili the trade-offs you would 
make among these labor (or /and, nmonufclcturirzg mar- 
keting nrrd supp!y chuin) priorities. Suppose 1 were to 
give yuu $1.000,OTJG to cijvicic arno!?g the followjng 
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issues: your changing workforce, using technolo-gy to 
support your workforce, coinmur~icating with your 
workforce, and government paiicies. 

What percentage of this money would you allocate to 
improve your labor situation in each of these areas? 

Change- Techno10~- Communication- 
Policy (Governrnentj- 

We also asked respondents how they would allocate a 
hypothet~cal million dollars among the five areas- labor, 
land, manufacturing, marketsjmarketing, and supply chain. 

RESULTS 
Sample characteristics 

Table 1 contains a summary of the major business 
functions of respondents who participated in the survey. A 
total of 244 respondents were from industry, 40 respon- 
dents were from academia, 60 respondents were utiliza- 
tion and marketing professionals from state and Federal 
agencies, and 14 respondents were from the USDA Forest 
Service. Nearly 40 percent of the industry respondents 
were owners or presidents of their respective companies. 

Our initial analyses focused on possible differences in 
the  importance assigned to  different factors (topics) 
affecting the key stakeholder groups for each of the five 
business1 resource areas (topics: labor, land, manufactur- 
ing, marketslmarketing, and supply chain) between the 
key stakeholder groups. We conducted a 4 (stakeholder: 
industry, academics, utilizationjmarketing, Forest Service) 
x 4 (topics: change, technology, communication, policy) 
mixed-mode ANOVA, with stakeholder a between-subject 
factor and topics a within-subject factor. 

All measures are listed in the Appendix. The questions 
with stars were combined into a single composite measure 
because their significant correlation(s) suggest the ques- 
tions reflect a similar underlying issue. 

Analysis of iniportance rating of research pdoitfes 
The analyses that we present are a detailed assess- 

ment of areas (i.e., labor, land, manufacturing, markets, 
and supply chain). Our general analytic strategy was to  
use a 4 (stakeholder) x 4 (topics: change, communication, 
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technology, and public policy) ANOVA with a Bonferroni 
post-hoc analysis to determine differences among t h e  
stakeholders and topic areas. In the summary and concfu- 
sions section, we integrate the findings and derive specif- 
ic recommendations from those findings. 

Labor. Table 2 contains a summary of the  means for 
the 4 x 4 ANOVA related to labor issues. We found a signif- 
icant main effect for topics (F = 12.57; df = 3,750; p c .001) 
and stakeholder (F = 4.35; df = 3,260; p c .05) as  well as a 
significant interaction between stakeholder and topics (F = 
1.95; df = 3, 780; p c .05). 

We conducted a Bonferroni' post-hoc analysis t o  
determine the locus of the differences among the topics 
and found communication was significantly more impor- 
tant across all stakeholders than any of the other topics 
( Z = 4.1, 3.8, 3.66, 3.59 for communication, change, tech- 
nology, and policy respectively):'. None of the  other topics 
were significantly different from each other. 

The significant interaction indicates that  different 
stakeholder groups assessed the different topics to be of 
varying importance a s  factors impacting labor. 

Table 2 contains a summary of this interaction. We 
conducted a one-way ANOVA treating the  stakeholder 
group as the independent variable and each topic as the  
outcome variable. Based on a Bonferroni post-hoc analy- 
sis, mean values that do  not share a superscript within a 
row are significantly different. 

Industry respondents viewed the changing labor force 
as significantly less important than academics (faculty) 

' The Bonferroni procedure adjusts the a level based on the 
number of comparisons to reduce the likelihood 01 a Type I error. 

'' We defined communication as the flow of information within a 
company and with potential employees and we asked questions 
regarding regular meetings to discuss manufacturing or 
processing issues and employee teamwork. 
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and utilization/nla~-keting prolessiol~als. Industry ratings . . 
01 t h e  importance of tecill~0logy1 among labor issues were Table 4. - Analysis of manufacturing for  each s takeholder  
sig~lilicanlly lower than t h e  ratings assigned by the utiliza- group'- 

tion/marlceling responclents. Impel-lance ralings of con]- 
municatioll and policy concerns were not significantly dil- 

Marketing . . -mice ferent among the  sanlple gl-oups. 
4.06 4.13 4.11 : ' 3.79 Lond. Table 3 contains a summar-y ol the means lor 'Change 

Technology  4.05 t h e  4 x 4 ANOVA related t o  lancl issues. As was the case lor 
'Communication 4.05 labor, there was a significant nlaill ellect lor both lopics (F 

= 20.77; cll = 3,252; p < .001) and stakeholder ( F  = 3.91; d l  = 

3, 254; IJ c . ()I) ,  as  well a s  a signilicant interaction between 'Meal,v&es that do not shareasuperscrlpt withfn a row are 
topics and slakeholder (F = 2.46, tlf = 9, 762; 13 : .01.) significantly different. 

Based on a post-hoc analysis uslng a Gonlerrollr 
adjustment lor exl,eriment-wise error, policy was signifi- 
cantly more important across all stakeholclers. Policy 
questions locusecl on t h e  inlpact 01 gover11ment regula. Table 5. - ~ n a l y s i s  of marketing for  each stakeholder 
tions on the  value and use of lancl". Across the lour Sam- group', 

pies, policy issues associated with lancl were more impor- 
Topic [&~stv Academics Utiil:rationl Foresi  tan1 than technology, change, and communication respec- ~~zrket i i - tg  Sexice 

tively ( E = 4.13, 3.54, 3.50, 3.42). None of the other tol~ics  . ' 

were significantly different from each other. 
Technology  3.84 Industry respondents viewed changes associated with 

land as  significantly more important than did academic Communication 3.96 

respondents, although t h e  perspectives of industry did not 
differ from those of utilization/ma~-keting and USDA Forest >Mean values that do not share a superscript within a row are 
Service respondents. Industry respondents viewed technol- .&ign~ficantly dfierent. 
o,V as  more important for land issues than academics and 
utilizationlmarketing respondents. Communication and pol- 
icy issues were not significantly different among the  groups. 

M~nufacturjn,o, Table 4 contains a summary of the Table 6. -Analysis of supply chain for each5takeho'der 

means for  the 4 x 4 ANOVA related t o  manufacturing group'. 

issues. There was a significant main effect of topics (F = - 
7.40; d f  = 3 ,  762: p < .001): but not for sample. There was n o  Industry Academics UtilizzEon! Fdrest 

significant interaction between topics and sample. !14 arketing SeF+e 

all stakeholders than policy ( P = 4.15, 4.02, 3.95: 3.79 for 3.35 " 
G.omrnunication 3.63 technology, change, communication, and policy respective- 

ly; p < .05). No other  contrasts were significantly different. ,: 

Markets and Marketing. Table 5 contains a summary of ,,aues that do "01 s h a r e  a superscript within a row are 
the  means for the 4 x 4 ANOVA for the  marketslmarketing ;&gn$cantly different. 
area. There was a significant main effect of topics (F = 14.49; ':::' 

df  = 3,262; p < .001): but n o  significant differences among the significantly more impol.tant across all stakeholders than 
four types of respondents. There was a significant interaction was technology, communication, o r  policy-related market 
between topics and stakeholder (T = 2.14; df  = 9,792; p < .05). factors  ( S = 4.39, 3.88, 3.84, 3.82 respectively; p < .05). 

Based on  a post-hoc analysis, changen in markets was Moreover, industry representatives viewed change as  
more important than utilization/marketing representa- " We measured technology by asking questions regarding using 

technology (such as distance learning) to t r a i n  your labor force 
tives. Technology considerations related to  markets were 

and providing on-going technical training, judged t o  be  more important by respondents from acade- 
mia than from industry. 

We asked questions regarding regulations and legislation on Supply Chain. Table 6 summarizes the  means of the  4 
timber availability, forest management, and land use decisions: for the supply area, ~h~~~ was a signifi- 
and environmental protections laws. 

cant main effect of topics (F = 3.847; df = 3,239; p < .001), 
w e  measured technolog by asking about advances in genetjcslly but n o  significant differences among t h e  four respondent 

improved growth and quality of hardwoods and treatment of groups. There was also a significant interaction between 
invasive species. topics and stakeholder (F = 3.09; df = 9,723; p < .01). 

Change was significantly more important across all We asked questions about the ability to customize manufacturing 
processes to consumer orders rather than forecasted consumer stakeholders than were the  other  topics ( ~ i  = 4.24,3.8,3.78, 
demand, and flexible manufacturing processes (i.e. an effective 3.65 for change, policy, communication, and technology 
and efficient method to reconfigure equipment) respectively; p < .05). The interaction between topics and 

stakeholders reflected differences in the  importance of We asked about the importance of changes in the domestic 
hardwood market. technology and change for t h e  four groups. Academics 
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j viewed technology and communicationg as more impor- technology as a more important manufacturing issue than 
': tant than industry representatives. did industry 

Markets and Marketing. Table 10 contains a summary ? r Analysis of trade-offs anlong the research priorities of the  mean percent allocation of resources for research 
1 An important element when assessing the importance related to markets/marketing issue based on a 4 x 4 NVOV*. 

of t h e  research priorities is t o  evaluate the trade-offs i 
; respondents will make among the topics within each of the 
1 
? five business/resource areas (labor, land, manufacturing, 

marketslmarketing, supply chain). We will also assess the 
trade-offs that respondents made across the five areas. 

! This information is valuable because we will be able to 
i determine the relative importance of these factors and the 
! priorities that should be assigned when allocating scarce 
1 resources among areas. In the areas where all groups con- 
! cur, there is a clear need for research. In the areas where 
: groups differ, an opportunity exists for discussions among 

stakeholders to lead to a better understanding of the  
I issues and opportunities (both those that already exist 

and those that need t o  be developed). 
Labor. Table 7 contains a summary of percentage allo- 

cation of resources across the five topics when consider- 
ing labor optimization (each column sums to  100%). We 
found a significant main effect for topics (F = 20.21; df = 
3,311; p < .001), but no  stakeholder effect. There was no 
significant interaction between stakeholders and topics. 

We conducted a Bonferroni post-hoc analysis to deter- 
mine the locus of the differences among the  topics. 
Technology was significantly more important across all 
stakeholders than any of the other topics (? = 37.53,25.11, 
22.33, 15.04 for technology, communication, change, and 
policy respectively; p c .05). Technological issues such as 
distance learning were viewed as areas in which all stake- 
holders believed investments were essential to address 
the  challenges 

Land. Table 8 contains a summary of the mean per- 
centage allocation of resources within the land issues 
arena based on a 4 x 4 ANOVA. We found a significant main 
effect for stakeholders (F = 1.95; df = 9,957; p c ,053 but no 
effect for topics. Industry and utilization/marketing rated 
change as significantly more important than academics for 
land-based issues. 

Manufacturing. Table 9 contains a summary of the 
mean percentage allocation of resources within the manu- 
facturing issue area base on analysis using a 4 x 4 ANOVA. 
We found a significant main effect for both topics (F = 

16.53; df = 3,311; p < .001) and stakeholders (F = 2.54; df = 
9,939; p z .01), but no significant interaction. 

Based on a Bonferroni post-hoc analysis, technology 
was significantly more important across all stakeholders 
than any of the other topics ( ?? = 32.44, 28.42, 21.97, 17.1 7 
for technology, change, communication, and policy 
respectively; p c .05). 

Industry rated change as a significantly more impor- 
tant research area in manufacturing issues than academics 
and utilizationlmarket workers. Academics viewed 

' We assessed change by questions regarding increasing energy 
costs and increasing costs of logistics. We asked questions 
regarding integrated/compatible database systems with your 
suppliers; automated quality/defect recognition systems for the 
successful management and distribution of wood raw materials; 
and automated tracking technologies (e.g. bar coding, RFID) to 
measure technology 
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We found a signif~cant main effect lor both topics (F = 7.66; 
df = 3,312; 1, < .()()I) and stakeholders (F = 2.14; dl = 9,942, Table 1 7 .  chain for the trade-offs 
13 < 45) among topics for each stakeholder group'. 

We conducted a Bonfel-roni post-hoc analysis and found 
change was significantly more imljortant across all stake- 
holders than any ol the other topics ( 2 = 28.72, 26.99, 25.96, 
16.31 for change, techriolo~y, colnmunicatio11, ancl policy 
respectively; p c Us). Acaclemics and utilization/niarket 
rated communicat~on as a higher ~,riorily than did industry 
with regard to optimization of markets ancl marketing. 

Supply Chain. Table 11 c o n t a i ~ ~ s  a summary of the 
mean percent allocation of resources for research related 
to the woocl supply chain basecl on a for the I x 4 ANOVA. 
We found a signikant main effect for both topics (I' = 6.54; 
df = 3,313; p < .001) and stakeholclers (F = 2.14; cil = 9,945; 
13 < .001). 

Technology was significantly more important across 
all stakeholders than any of the other topics (F = 29.48, 
26.93,25.08, 18.51 for technology, change, con~nlunication, 
and policy respectively; p < .05). Academics ancl utiliza- 
tionjmarket rated technology as a high priority in supply 
chain issues; this differed significantly from industry 
respondents. Utilizationfmarketing representatives rated 
communication significantly higher than industry, while 
industry rated policy as significantly higher than did uti- 
lization/marketing respondents. 

Final Question. Table I 2  contains a summary of the 
means for the  4 x 5 ANOVA used to address the responses 
given to the question concerning trade-offs among the five 
areas: labor, land, manufacturing, marketsfmarketing, and 
supply chain. We found a significant main effect for both 
topics (F = 10.87; df = 4:302; p < .001) and stakeholders (F 
= 2.46; df = 12,912; p c .01). 

Manufacturing was significantly more important 
across all stakeholders than any of the other topics ( Z = 
25.60, 22.93, 20.59, 16.03, 14.85 for manufacturing, markets 
and marketing, labor, supply chain, and land respectively; 
p < .05). 

Industry viewed labor issues to be significantly more 
important than did academics and utilizationfmarketing 
representatives. Academics and utiiization/marketing rep- 
resentatives rated markets and marketing issues signifi- 
cantly higher than industry. 

SUMMARY AND CONCLUSIONS 
The importance of each topic (change, technology, 

communication, and public policy) varied across the five 
areas (i.e., labor, land, manufacturing, markets and market- 
ing, and supply chain). Interestingly, each topic was signif- 
icantly more important than the other three in at least one 
of the five areas. 

Communication with labor (i.e., regular meetings and 
employee teamwork) was significantly more important 
across all the stakeholder groups than change, technology, 
or public policy issues. 

Public policy regarding land (i.e., regulations and 
legislation on timber availability and environmental 
protection laws) was significantly more important 
across all stakeholder groups than the other topics. 

Topic Industry 

Change 31 18 
Technology 23 45 
Commun~cat~on 21.22 A 

Policy 24 16' 

Academics Forest 
Service 
27.08 
30 42 XY 

24.58 A' 

1792= 

'Mean values that do not share a superscript within a row are 

significantly different. 

Table 12 - Analysrs of trade-offs among topics for each 
stakeholder group'. 

- 
t oprc Industry Academ~cs Uti!izat!on/ F0r-e~: 

Marketing Service 
Labor 2752' 1545"  1885E  2054M 
Land 16 23 12.94 15 60 14.62 
Manufacturing 20 55 26.45 25 42 3000 
Markets 1896'  2710' 24 13 " 30.71 FG 

Supply Chain 16 74 1806 16 00 13.31 

'Mean values that do not share a superscript withln a row are 

slgnlficantly different 

Technology issues in manufacturing (i.e., customized 
manufacturing processes and flexible manufacturing 
processes) were significantly more important across all 
the stakeholder groups than the other topics. 

Change in markets and marketing (i.e., changes in the 
domestic market) was significantly more important 
across the stakeholder groups than the other topics. 

Change in the supply chain (i.e.: increasing energy costs 
and the increasing costs of logistics) was significantly 
more important across all stakeholder groups than 
were the other topic areas. 

For the analysis of the trade-offs among the topic 
areas, technology is perceived to be more important 
related to labor, manufacturing, and supply chain, 
whereas change is more important for markets and 
marketing. Overall, manufacturing issues were viewed 
as more important than the other four areas. Trade-off 
analysis did not detect a dominant topic area related to 
land issues. 

We also find more nuanced differences among the 
stakeholder groups in their evaluation of each topic with- 
in the five areas and their trade-offs in the allocation of 
resources. These differences highiight the need for the 
stakeholder groups to communicate with each other to 
understand their priority differences. For example, sepa- 
rate task forces might be convened to  address differences 
in stakeholder perceptions of the importance of: 

Change as it relates to issues surrounding labor in the 
wood industry 
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Technology as it relates to land and land-based 
resource issues 
Changes related to manufacturing processes given 
significant differences in the trade-offs among the 
stakeholder groups 
Commu~lication surrounding markets and marketing 
(i.e., benchmarking and consumer education about 
products) given significant differences in the trade-offs 
among the stakeholder groups 
The importance of communication in addressing 
supply chain issues and opportunities 

Collectively, these findings highlight the importance 
of targeted investments in research over the next ten 
years. Rather than focus on a single area (such as technol- 
ogy), the results support the notion that investments in 
research should focus on different topics within each of 
the five areas. 

We will ask you questions about issues dealing 
with labor, lancl, manufactu:-ing, markets and 
marketing, ancl supply chai1-i. 

Ve will use the following scale for many of the questions: 

= not at all important; 
= slightly important; 
= moderately important; 
= quite important; 
= extremely important; 
= not applicable 

First, we will s t a r t  out with questions about labor. 

As you know, there have been many changes in the work- 
force for the hardwood industry during the past 10 years. 
How important are the following priorities to help your 
company manage the changing nature of your workforce? 

Educational programs such as short courses: 
0 1 2 3 4 9  

Hiring from a local or regional workforce rather than tran- 
sient labor: 

0 1 2 3 4 9  

Recruiting and continuing human resource development: 
0 1 2 3 4 9  

The next few questions look at the impact of technology 
on your workforce. How important are the following tech- 
nolbgy priorities to help company manage the chang- 
ing nature of your workforce? 

Adopting new manufacturing technology or manufacturing 
processes to reduce your labor costs: 

0 1 2 3 4 9  

* Using technology (such as distance learning) to  
train your labor force: 

0 1 2 3 4 9  

* Providing on-going technical training: 
0 1 2 3 4 9  

The next few questions look at the flow of information 
within your company and with potential employees. How 
important are the following priorities to help your compa- 
ny manage the changing nature of your workforce? 

Employee empowerment (giving employees tools to gather 
appropriate information and autonomy to make decisions): 

0 1 2 3 4 9  

* Regular meetings to discuss manufacturing or 
processing issues: 

0 1 2 3 4 9  

* Employee teamwork: 
0 1 2 3 4 9  

Government policies have an impact on the changing 
workforce. How important are the following policies to the 
success of your company? 

Immigration laws: 
0 1 2 3 4 9  

Regulated/mandated health and retirement employee benefits: 
0 1 2 3 4 9  

An increase in mandatory minimum wages: 
0 1 2 3 4 9  
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Altllough all these issues may be IIII~OI-tant ,  1 would like to Government policies have an impact on the value and use 
learn more about the trade-offs you would make among of land. How i~nportant are the lollowing policies or 
these labor priorities. Sul~pose 1 were to give you actions to the success of your cornl~any? 
$1,()00,000 to divicle among the followil1g issues: your 
changing worklorce, using technology to sul)porl your * Regulations ancl leg~slat~on on timber ava~iabilily, forest 
workfoi-ce, communicati~~g with your workfol-ce, and gov- management, ancl lancl use clecisions. 
ernmen! i>olicies. 0 1 2 3 1  9 

What 1x1-centage of this money woulcl you allocate to * Environmental protection laws: 
irnllrove your labor situation in each ol these areas'! 0 1 2 3 4 9  

- 7 Change - I ethnology - Corn~nunication - Governme111 programs that provide incentives 
Government - to nlainta~n land as working forests: 

O l E 3 4 9  

Although all ol these issues may be irnl~orhnt, 1 would like 
to learn more about the tracle-olls you would make a1110ng 

There have been many changes in land ownership, land these land suppose I were to give you $1,000,000 
management and land utilization in the past 10 Years. How to divide among the following issues: changes in lancl man- 
important are the following priorities to the success of ayenle,~ and the role oi technolo,oy in land 
your con~pany? ~nanagement and utilization, co~umunication or informa- 

tion flow, and government policies and land management 
Knowledge ancl use of best land management and Iorest and ut i l , za t ion .  practices: 

0 1 2 3 4 9  What percentage of this money would you allocate to 
improve your land situation in each of these areas? Forest certification: 

0 1 2 3 4 9  Change - Technology - Conln~unication - 
Government - Maintaining commercial access to government-owned 

timberlands (nat~onal and state forests): 
0 1 2 3 4 9  Our next set of questioss exarnine mannfastu~-ing 

issues related lo research priorities The next few questions examine the role of technology on 
land issues. How important are the following pr~orities to 

Managing change is an important component of the manu- the success of your company? 
facturing process. How important are the following priori- 

* Advances in genetically improved growth and quality ties to the success of your company? 

of hardwoods: 
0 1 2 3 4 9  AppIying continuous improvement strategies: 

0 1 2 3 4 9  

* Treatment of invasive species: 
0 1 2 3 4 9  Adopting manufacturing processes to accommodate 

increasing e n e r a  costs: 

Increasing the energy efficiency of your equipment 0 1 2 3 4 9  
and transportation-related technology: 

0 1 2 3 4 9  Designating a personJdepartment to  address 
and manage technology advances: 

Communication or information flow is a part of land 0 1 2 3 4 9  
issues. How important are the following priorities to the 
Success of your company? The next few questions examine the role of technology in 

manufacturing. How important are the following priorities 
The application of web-based technologies to support to the success of Your company? 
land cooperatives: 

0 1 2 3 4 9  * Your ability to customize manufacturing processes to 
specific consumer orders rather than forecasted 

Easy access to best management and forest practices consumer demand: 
through electronic media 0 1 2 3 4 9  
such as the  internet: 

0 1 2 3 4 9  " Flexible manufacturing processes (i.e. an effective and 
efficient method to reconfigure equipment) 

Creating a partnership between land owners, local, state, 0 1 2 3 4 9  
and federal governments, 
and businesses (such as  Landcare): Automated, robotic processes: 

0 1 2 3 4 9  0 1 2 3 4 9  
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Communication or information flow is a part of manufac- 
turing processes. How important are the following priori- 
ties t o  the success of your company? 

Customer-specified product/rnaterial/quality requirements 
to  your manufacturing processes: 

0 1 2 3 4 9  
Coordinating and sharing information with your suppliers 
and consumers to support your manufacturing processes: 

0 1 2 3 4 9  

Real-time visual display of process information with your 
employees to help manage and control your manufactur- 
ing processes: 

0 1 2 3 4 9  

Government policies have an impact on the effectiveness 
of manufacturing processes. How important are the follow- 
ing policies to the success of your company? 

Tax incentives to support capital investment in new man- 
ufacturing equipment: 

0 1 2 3 4 9  

Government support for technology transfer of manufac- 
turing innovations: 

0 1 2 3 4 9  

Government support for manufacturing innovations: 
0 1 2 3 4 9  

Although all these issues may be important, I would like to 
learn more about the trade-offs you would make among 
these manufacturing priorities. Suppose I were to give you 
$1,000,000 to divide among the following issues: changes 
in manufacturing processes, the role of technology in rnan- 
ufacturing, information flow, and government policies? 

What percentage of 'this money would you allocate to 
improve your manufacturing/processing capability in each 
of these areas? 

Change - Technology - Communication - 
Government - 

Our next set of que-stions deal with markets and 
maiteting 

Domestic and global markets are rapidly changing. How 
important are each of the following markets to the success 
of your company? 

* The domestic hardwood market: 
0 1 2 3 4 9  

The global hardwood markets: 
0 1 2 3 4 9  

Niche markets: 
0 1 2 3 4 9  

The next few questions examine the role of technology on 
your markets and marketing. How important are these 
technology issues to the success of your company? 

Customer relationship management systems: 
0 1 2 3 4 9  

The development and implementation of a company 
website for information and sales: 

0 1 2 3 4 9  

Marketing research and research about your markets: 
0 1 2 3 4 9  

Communication or information flow is a part of markets 
and marketing. How important is information flow to the 
success of your company? 

Customer-specified product/rnaterial/quality requirements 
to  your marketing efforts: 

0 1 2 3 4 9  

Bench-marking information that allows your company to 
compare yourself with your competition: 

0 1 2 3 4 9  

Consumer education about your products and their various 
configurations: 

0 1 2 3 4 9  

General promotion of hardwoods, both domestically and 
internationally: 

0 1 2 3 4 9  

Government policies have an impact on the effectiveness 
of your company to  reach your markets and your market- 
ing efforts. How important are each of these policies to the 
success of your company? 

Proper classification of imports by customs officers: 
0 1 2 3 4 9  

Elimination of trade barriers imposed by foreign governments: 
0 1 2 3 4 9  

Green building standards: 
0 1 2 3 4 9  

Although all these issues may be important, I would like to 
learn more about the trade-offs you would make among 
these marketing and market priorities. Suppose I were to 
give you $1,000,000 to divide among the following issues: 
changes in markets and marketing, the role of technology 
in markets and marketins, communication or information 
flow, and government policies. 

What percentage of this money would you allocate to 
improve your marketing position in each of these areas? 

Change - Technology - Communication - 
Government - 

The final set of cjuestions l o o k  at  sirpply-chairz 
rncanagenlen t 

Supply chain in the hardwood industry is changing rapidly. 
How important are the following issues to managing changes 
in your supply chain to the success of your company? 

The ability to adjust your manufacturing processes to 
different wood species: 

0 1 2 3 4 9  
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The ability to adjust your manulacturing processes to 
changing and more diverse customer recluiremenis: 

0 1 2 3 4 9  

* Increasing energy costs: 
0 1 2 3 4 9  

* Increasing costs ol logistics. 
0 1 2 3 4 9  

The next few cluest~ons exaniine the  role of technology i n  
supply-cha~n management. I-low important are these tech- 
nology issues to the success ol you)- company'? 

* 11iteg1-atecl/compatible database systems with youl- suppliers: 
0 1 2 3 4 9  

* Automated cluality/defect recognition systems lo]- the 
successful management and distribution or wood 
raw materials: 

0 1 2 3 4 9  

* Automated tracking technologies (e.g. bar coding, RFID): 
0 1 2 3 4 9  

Conlmunicat~on or information flow is a part of supply- 
chain management. How important are each of the follow- 
ing priorities to the success of your company? 

The ability to track raw material or comDonent Dart SUD- * ~, 
plies in your supply chain in "real-time": ' 

0 1 2 3 4 9  

The ability to track the trans~ortation of vour finished 
product to your customer in "real-time": 

- 
0 1 2 3 4 9  

Integrated and synchronized communication across all 
parts of your supply chain (i.e. from your suppliers to the 
final end consumer): 

0 1 2 3 4 9  

Government policies have an impact on the effectiveness 
of your company's supply-chain management. How impor- 
tant are each of these priorities to the success of your 
company? 

Transportation regulations: 
0 1 2 3 4 9  

Government policies to support international trade: 
0 1 2 3 4 9  

Government policies to protect domestic hardwood 
companies from global competition: 

0 1 2 3 4 9  

Although all of these issues may be important, I would like 
to learn more about the  trade-offs you would make among 
these supply chain priorities. Suppose I were to give you 
$1,000,000 to divide among the following issues: changes 
in supply chain management, the role of technology i n  
supply chain management, information flow and govern- 
ment policies? 

What percentage ol this money would you allocate to 
improve your supply chain effectiveness in each of these 
areas'? 

Change - 'fechnology - Comn~unicaiion - 
Government - 

I'inally. now sul~pose I gave you $1,000,000 again. WhaL 
percentage of the money would you allocate to labor, land, 
111anulactu1-ing, markets and markeling, ancl supply chain 
issues to improve your business's overall eflectiveness'? 

Labor - Lancl - Manufacturing -- 
Markets & Market~ng - Sul~ply Chain - 

Company Enterprise(s): Select all that apply 

Forest Land Owner - Forester - Logger - Primary 
Manufactur~ng - Kiln Operator - 

Secondary 
Furniture Cabinetry - Flooring - Pallet - 
Lumber Broker 
Retailer 

Number of employees: 

Please rate the relative importance in the future of your 
company the following issues. Use this importance scale: 
0 = not at all important 
1 = slightly important 
2 = moderately important 
3 = quite important 
4 = extremely important 

Trainedlmotivated workforce: 
0 1 2 3 4  

New technologies: 
0 1 2 3 4  

Forest/logs/lumber inventories: 
0 1 2 3 4  

Strength of supply chain: 
0 1 2 3 4  

Please rate your company's key barriers for greater suc- 
cess. Use the 0-4 importance scale again. 
Incompatible labor supply: 

0 1 2 3 4  

Raw material costs: 
0 1 2 3 4  

Overseas competition offering the same product for less: 
0 1 2 3 4  

Final customers' needs changing: 
0 1 2 3 4  

Government policy: 
0 1 2 3 4  
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Name: 

Position: 

Company: 

Years in Position: 

Years at Company: 

Years in Wood industry: 

What is your highest level of education? 

1 O Some high school, no degree 

O High school graduate 

O Some college, no degree 

1 0 Associate degree, occupational 

O Associate degree, academic 

O Bachelor's degree 

0 Master's degree 

O Professional degree 

O Doctorate degree 

Please tell us the names of the professional associations 
do you belong to? 

O AF&PA (American Forest & Paper Association) 

O AHEC (American Hardwood Export Council) 
I 

O AHMI (Appalachian Hardwood Manufactures, Inc) 

O ALC (Appalachian Lumbermen's Club) 

U AWFS (Association of Woodworking and 

Furnishing Suppliers) 

O ESFPA (Empire State Forest Products Association) 

U HDA (Hardwood Distributor's Association) 

[7 HMA (Hardwood Manufacturers Association) 

O HPVA (Hardwood Plywood &Veneer Association) 

O IHLA (Indiana Hardwood Lumbermen's Association) 

O KFIA (Kentucky Forest Industries Association) 

O KCMA 

O LSLA (Lake States Lumber Association) 

O LAHLC (Los Angeles Hardwood Lumbermen's Club) 

O LCM (Lumbermen's Club of Memphis) 

O MFMA (Maple Flooring Manufacturers Association) 

O NHLA (National Hardwood Lumber Association) 

0 NWFA (National Wood Flooring Association) 

C1 NWP&CA (National Wooden Pallet &Container 

Association) 

C l  NOFMA (The Wood Flooring Manufacturers Association) 

O NLA (Northeastern Loggers' Association) 

O PCWHDA (Pacific Coast Wholesale Hardwood 

Distributors Association) 

O PFPA (Pennsylvania Forest Products Association) 

O PYLC (Penn-York Lumbermen's Club) 

O SCMA (Southern Cypress Manufacturers Association) 

O SHMC (Southwestern Hardwood Manufacturers Club) 

C1 SAF 

O TPA of M[ and WI (Timbers Producers Association of 

MI and WI) 

O WCMA 

O WHA (Western Hardwood Association) 

0 WHC (Westside Hardwood Club) 

0 Other: 

This is the end of the survey. Thank you very much for 
your time and information. This information will be very 
useful to us as we create the research priorities report. 
Thank you and have a nice day. 
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