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This two-part publication about Lean practices by Viriginia’s wood 
products and furniture manufacturing industries reports results           
from researching the awareness, the implementation status, the 
business results, and the need for external implementation support of 
Virginian companies. This second manuscript focuses on business 
results and  the need for external implementation support. Except for 
“sales per employee,” where less than half of respondents reported an 
improvement due to the implementation of Lean in their operation, a 
majority of respondents indicated improved business results for “lead 
time,” “on-time delivery,” “inventory turnover,” and “cost per unit.” With 
respect to the need for external Lean implementation support, only 23 
percent of respondents answered in the affirmative. “Training 
management,” “training shop floor employees,” and “implementing [Lean] 
with extensive employee involvement” were, with 67, 58, and 48 percent 
frequencies, the most often named forms of Lean implementation 
support requested. Results from this study seem to indicate an 
opportunity to support the well-being of Virginia’s wood products and 
furniture manufacturing industries through improved communication of 
the benefits of Lean and offering specific types of training to companies. 
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INTRODUCTION 
 

This is the second manuscript in the two-part series about Lean and Virginia’s 

wood industry reports on findings from a census survey conducted in 2010 covering all 

primary and secondary wood products manufacturers in the Commonwealth of Virginia.  

The first manuscript (Fricke and Buehlmann 2012) reported results related to companies’ 

Lean awareness and Lean implementation. The survey, mailed to 1,193 wood products 

(North American Industry Classification System (NAICS) 321, U.S. Census Bureau 

2010a)) and furniture manufacturing (NAICS 337) companies in Virginia obtained 188 

valid responses for an adjusted response rate of 15.76 percent. 

Findings reported in the first manuscript (Fricke and Buehlmann 2012) include 

that roughly 72 percent of respondents were aware of Lean, or more particularly, knew 

one or more of the following five terms which are widely used to refer to Lean initiatives: 

Lean Manufacturing (known by 56 percent of respondents), Lean Management (51 

percent), Lean Production (44 percent), Lean Thinking (30 percent), or Toyota 

Production System (TPS, 25 percent). Thus, hypothesis one investigated in this research, 

stating that “The majority of wood products and furniture manufacturing companies in 
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the Commonwealth of Virginia are not aware of Lean” was rejected. Using a list of 29 

elements used by Lean practitioners (see Table 1, Fricke and Buehlmann 2012), an 

assessment of the depth of Lean awareness of individual respondents was possible.  

Twenty-three percent of respondents were not aware of any of the 29 elements, while the 

remaining 77 percent of respondents knew at least one element. Some elements, like 

"mission statement,” “just-in-time,” “training shop floor employees,” “employee cross-

training,” or “vision statement” were known by 64, 57, 50, 49, and 43 percent of the 

respondents, respectively. In comparison, other, more Lean-specific elements such as 

"A3-report,” “quick changeover,” “error proofing (Poka Yoke),” “visual management,” 

or “PDCA-cycle” (6, 8, 12, 12, and 13 percent awareness, respectively) were known by 

fewer respondents. Analyzing the results of the survey by industry sub-segment, allowed 

to reject hypothesis two, stating that “There is no difference in Lean awareness between 

different sub-segments of the wood products and furniture manufacturing industries in 

the Commonwealth of Virginia (p = 0.0089, Kruskal-Wallis test, Fricke and Buehlmann 

2012).” Thus, Lean awareness differs between at least two of the eight wood and 

furniture industry sub-segments tested. 

Only 47 percent of respondents indicated that their companies have implemented 

one or more of the 29 Lean elements listed in the questionnaire. In fact, from 188 

responding businesses, more than 100 reported that none of the 29 elements are 

implemented, 35 companies reported that 1 to 5 elements are implemented, 29 companies 

6 to 10 elements, 6 companies 11 to 15 elements, 7 companies 16 to 20 elements, 4 

companies 21 to 25 elements, and 7 companies reported that 26 to 29 elements are 

implemented, respectively. Since 53 percent of repsondents indicated that no Lean 

elements are implemented in their company, hypothesis three stating that “The majority 

of wood products and furniture manufacturing companies in the Commonwealth of 

Virginia have not implemented Lean,” could not be rejected. Thus, based on this 

research, it can be concluded that the majority of the wood products and furniture 

manufacturing industries in the Commonwealth of Virginia have not implemented Lean.  

However, hypothesis four, stating that “There is no difference in Lean awareness between 

different sub-segments of the wood products and furniture manufacturing industries in 

the Commonwealth of Virginia,” produced evidence making it possible to reject the 

hypothesis and to conclude that there are differences in Lean implementation status 

between the wood products and furniture manufacturing industries in the Commonwealth 

of Virginia (p = 0.0096). In fact, large differences in the level of Lean implementation 

between industry sub-segments were observed. While all industry sub-segments contain 

respondents that have not implemented any Lean elements, sub-segments differ in that 

some segments do not have any Lean-implementation leaders (defined as businesses that 

have implemented or plan to implement all Lean elements). Particularly, no respondents 

from the “sawmills” and the “wood container and pallet manufacturing” industry sub-

segment indicated to have implemented or are planning to implement more than 17 and 

13 Lean elements, respectively. Conversely, the "wood kitchen cabinet and countertop 

manufacturing" and the "engineered wood products" industry sub-segments have leaders 

that have implemented or are planning to implement all 29 Lean elements. 

Survey results also allowed the rejection of Hypothesis five stating that “Wood 

products and furniture manufacturing companies in the Commonwealth of Virginia 

employing a Lean change agent are no different in respect to Lean implementation status 

as compared to companies without a Lean change agent (p<0.0001).”  Thus, according to 

the data from this survey, companies employing a full or part-time Lean change agent, 
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worked with more Lean elements (on average, with 19.80) as opposed to companies 

without a Lean change agent, who worked with 3.59 Lean elements, on average. 

This second manuscript in this two-part series answers questions relating to 

business results from pursuing Lean implementation and the need for external Lean 

support. The question pertaining to business results of Lean implementation is of funda-

mental importance, as businesses strive to undertake only efforts that result in a positive 

payback, unless other legal, moral, or personal reasons exist. As a substantial number of 

organizations involved in manufacturing, service, and the public sector have made a 

commitment to implementing Lean, empirical evidence exists that becoming Lean is a 

worthy effort for organizations. Womack et al. (1990) were early proponents of the 

benefits of Lean, as their studies on the Japanese automotive industry showed that 

factories applying Lean principles are more effective and efficient because they require 

less human effort and time to assemble a vehicle, less assembly space per vehicle, and 

less average inventory of parts to produce a “…greater and ever growing variety of 

products… (Womack et al.1990, p.13),” with fewer defects than typical mass-production 

factories. Such results are consistent with Lean principles, as Taiichi Ohno, who is 

considered to have “…pioneered the concept of Lean production (Womack et al.1990, 

p.11)" described the goals of Lean as: “All that we are doing is looking at the time line 

from the moment the customer gives us an order to the point when we collect the cash.  

And we are reducing that time line by removing the non-value-added waste (Ohno 1988, 

p. ix).”  Today all major car manufacturers have developed their own production systems 

based on Lean, such as, for example, Volkswagen’s “…self-learning organization 

(Volkswagen AG 2009)” or the Renault Production System (RPS), which borrows 

elements “…extensively from the Nissan Production Way (Renault 2009).”  However, 

while the automotive industry is among the industries with the highest Lean penetration, 

Lean has been adopted by companies involved in other types of activities. Examples of 

successful Lean implementations include Lockheed Martin Aeronautics Sector (Kandebo 

1999), or British Aerospace (Cook 1999) in manufacturing, the Virginia Mason Medical 

Center (Virginia Mason Medical Center 2008) or Flinders Medical Centre (Ben-Tovim et 

al. 2007) in health care, the Starbucks Corporation (Starbucks 2010, Jargon 2009) in the 

refreshment industry, or public institutions such as, for example, the City of Grand 

Rapids, MI (Scorsone 2008; Bhatia and Drew 2006). Lean also is practiced by leading 

companies in the wood products and furniture industry, such as Steelcase (Steelcase 

2006), HON (HON 2010), or Merillat (Merillat-Masco Builder Cabinet Group 2009).  

However, implementing and sustaining Lean is not easy. Companies have struggled with 

the concept, and numerous companies have failed. Difficulties and obstacles come from a 

wide range of sources and only the determination of the organizations' leaders allows 

them to be overcome and reap the rewards of successful Lean implementations. 
As most organizations in the wood products and furniture industry are too small 

to build all the required resources internally, external Lean implementation support may 

be a critical element determining the success of Lean for companies. Such support from 

third-party organizations has been shown to increase the chance of successful Lean 

implementations (Greenwood et al. 2002). However, research conducted has shown that 

smaller companies typically are more reluctant to implement structured forms of training 

and improvement programs such as, for example, Lean (Kotey and Folker 2007; White et 

al. 1999). Reasons can be found, among other things, in the lack of resources available in 

small organizations (Curran et al. 1997) and a short-term planning horizon versus the 

more long-term realization of benefits from training programs (Westhead and Storey 
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1996). To investigate the potential need of external Lean implementation support, the 

survey inquired about companies’ need for external Lean support. 

 

 

HYPOTHESES 
 

This second manuscript about Lean and Virginia’s wood industry reports on 

findings from a census survey conducted in 2010 covering all primary and secondary 

wood products manufacturers in the Commonwealth of Virginia.  The first part (Fricke 

and Buehlmann 2012) tested hypotheses related to companies’ Lean awareness and Lean 

implementation. Also, one of the hypotheses tested pertained to the impact of the 

presence of a Lean change agent in companies. In this manuscript about Lean and 

Virginia’s wood products (NAICS 321) and furniture manufacturing (NAICS 337) 

industries, the following hypotheses were tested: 

 

Business Results 
Companies, to be able to justify the considerable investment in Lean implemen-

tation, need to generate positive returns from their efforts. Therefore, hypothesis six and 

seven were tested: 

H60: “The majority of the wood products (NAICS 321) and furniture manufac-

turing (NAICS 337) companies in the Commonwealth of Virginia implementing Lean 

does not benefit from improved business performance.” 

H70: “There is no difference in business results from Lean implementation 

between sub-segments of the wood products (NAICS 321) and furniture manufacturing 

(NAICS 337) industries of the Commonwealth of Virginia.” 

 

Need for Support 
To judge the industry’s need for support with Lean transformations, the survey 

inquired about industry practices in implementing Lean and, in particular, about the 

industry’s need for implementation support.  Hypotheses eight and nine, thus, tested: 

H80: “The majority of the wood products (NAICS 321) and furniture manufac-

turing (NAICS 337) companies in the Commonwealth of Virginia does not need support 

for their Lean implementation efforts.” 

H90: “There is no difference in need for exernal support for Lean implementation 

between sub-segments of the wood products (NAICS 321) and furniture manufacturing 

(NAICS 337) industries of the Commonwealth of Virginia.” 

 

 

METHODOLOGY 
 

In the Summer of 2010, a census survey was conducted among the wood products 

(NAICS 321, U.S. Census Bureau 2010b) and furniture manufacturing (NAICS 337, U.S. 

Census Bureau 2010c) industries located in the Commonwealth of Virginia.  A mailing 

list of 1,193 companies was compiled from Manta’s online business listings (Manta 

2010), the 2009 Virginia industrial directory (DandB 2009), the manufacturer index of 

the Wood Products Manufacturers Association (WPMA 2010), and the membership list 

of the Architectural Woodwork Institute (AWI 2010). A mail survey following Dillman’s 

(2006) total design method asking categorical and open-ended questions (Fink 2003; Rea 
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and Parker 2005) about basic demographic company information; questions regarding 

companies’ Lean practices (e.g., Lean awareness, Lean implementation, business results, 

and need for external support); and product and market-related questions. After 10 weeks 

with 188 usable answers (response rate 15.76 percent), the survey was closed and non-

response bias was tested by comparing survey responses to 30 responses obtained from 

randonly-selected non-respondents who were asked four questions from the questionnaire 

after closure of the survey. For three of these questions, no significant (α = 0.05) 

differences between the respondents and non-respondents were found (p = 0.90, 0.19, and 

0.67, respectively, Fisher's exact test). However, the fourth test comparing the industry 

sub-segment distribution of respondents showed a significant difference (p = 0.01016, 

Fisher’s exact test). In particular, companies from “other wood product manufacturing 

(NAICS 3219)” including “millwork (NAICS 32191),” “wood container and pallet 

manufacturing (NAICS 32192),” and “manufactured home (mobile home) manufacturing 

(NAICS 32199)” were over-represented, while companies from “office furniture 

(including fixtures) manufacturing (NAICS 3372)” were under-represented. Therefore, 

results presented in these two manuscripts have to be read with caution. A more detailed 

discussion of the survey methods, address collection, non-response bias, and study 

limitations can be found in Fricke and Buehlmann (2012). 

 

 

RESULTS AND DISCUSSIONS 
 

To evaluate actual business results obtained in Virginian companies implementing 

or planning to implement Lean elements, survey respondents were asked to provide 

information about the performance indicators implemented and to specify improvements 

observed. Also, questions pertaining to the companies’ need for external Lean imple-

mentation support were asked. 

 

Business Results from Lean Implementation 
To answer hypothesis 6 that “The majority of the wood products (NAICS 321) 

and furniture manufacturing (NAICS 337) companies in the Commonwealth of Virginia 

implementing Lean does not benefit from improved business performance” and 

hypothesis 7 that “There is no difference in business results from Lean implementation 

between sub-segments of the wood products (NAICS 321) and furniture manufacturing 

(NAICS 337) industries of the Commonwealth of Virginia,” the mail questionnaire asked 

survey participants a list of questions about Lean key performance indicators (KPI, 

Parmenter 2009). These KPIs consisted of “lead time,” “on-time delivery,” “inventory 

turnover,” “cost per unit,” and “sales per employee (Emiliani 2007).” Twenty-three 

percent of all survey respondents (N = 44) answered the question pertaining to the use of 

KPIs and improvements achieved due to the use of Lean. 

Twenty percent of all survey respondents (N=37) indicated that in their company, 

the KPI “on-time delivery” was implemented, followed by “lead time (18 percent,          

N = 33),” “cost per unit (17 percent, N = 32),” “inventory turnover (17 percent, N = 31),” 

and “sales per unit (13 percent, N = 25).” Unfortunately, the survey data did not make it 

possible to assess whether the non-respondents to the questions pertaining to the use of 

KPIs simply refused to answer these questions while using KPIs in their companies, or if 

they refused to answer because they had no KPIs. Most likely, both situations do exist as 

companies committed to Lean use KPIs for performance measurement. 
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Of the respondents to the question about results from Lean implementation in 

their companies, 70, 78, 58, and 56 percent indicated that improvements regarding “lead 

time,” “on-time delivery,” “inventory turnover,” and “cost per unit,” have been achieved.  

Forty-four percent of the respondents indicated that they also improved “sales per 

employee.” Figure 1 provides an overview of the answers to the question about 

performance improvements associated with Lean implementation efforts. Respondents 

were offered four choices for each KPI, e.g., “improved,” “not improved,” “don’t know,” 

and “KPI implemented but results not quantified.” 

 

 
 

Fig. 1. Answers from survey respondents regarding improvements in business results made 
through Lean implementation efforts 

 

Thus, the majority of respondents of the question pertaining to performance 

indicators and improvements have achieved considerable improvements, and hypothesis 

6 was rejected. Lean was least successful in improving “sales per employee,” with no 

improvement achieved reported by 40 percent of the respondents. The lack of improving 

“sales per employee” may be a function of the current economic slowdown that the wood 

and furniture manufacturing industries are experiencing (Buehlmann et al. 2010 and 

2009) following the global recession that started in 2008 (Reinhart and Rogoff 2008; 

Kitching et al. 2009). The lack of improvement of “sales per employee” is followed by a 

lack of improvement in “inventory turnover,” “cost per unit,” “lead time,” and “on-time 

delivery,” with 32, 28, 15, and 14 percent of respondents indicating a lack of improve-

ment, respectively.  Interestingly, 9, 3, 3, 9, and 8 percent of respondents did not know if 

the KPIs “lead time,” “on-time delivery,” “inventory turnover,” “cost per unit,” and 

“sales per employee,” were implemented and/or if these KPIs improved due to the use of 

Lean (Fig. 1). 

Respondents indicating improvements (Fig. 1) were then asked about the size of 

improvements achieved for the five KPIs inquired about in the questionnaire (e.g., “lead 

time,” “on-time delivery,” “inventory turnover,” “cost per unit,” and “sales per 

employee”). Average responses of all respondents were 31, 31, 27, 23, and 22 percent, 
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respectively, for “lead time,” “on-time delivery,” “inventory turnover,” “cost per unit,” 

and “sales per employee,” as shown in Fig. 2. 

 

 
Fig. 2. Average improvement (in percent) reported by respondents for the five KPIs inquired 
about in the survey 

 

As a follow-up question, survey participants were asked whether the 

improvements gained through their Lean efforts met their expectations (response rate 32 

percent, N = 60). The majority of these respondents (N = 35, 58 percent) were satisfied 

with the improvements achieved through the implementation and use of Lean. However, 

almost one-third (N = 19, 32 percent) replied that their Lean implementation did not yield 

the expected results while ten percent reported mixed experiences. 

Furthermore, survey participants were asked “…why certain improvements did 

not meet expectations.” Few survey participants (response rate 13 percent, N = 24) 

explained the reasons for their dissatisfaction. As shown in Fig. 3, the answers given 

most frequently, in decreasing order of frequency, were “employees not trained enough,” 

“lack of leadership,” “time frame for transformation not appropriate,” “lack of 

communication within the company,” “management not trained enough,” and “other” 

(25, 21, 17, 17, 17, and 50 percent response frequency, respectively).   

 

 
Fig. 3. Reasons for dissatisfaction with results of Lean implementation 
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“Other” included, among others, “low sales volume due to the current economic 

downturn,” “hard to measure results,” “more control needed at mid-management to 

sustain,” “lack of structured approach,” “changing the culture is challenging and takes 

time,” and “implementation did not penetrate entire company.” 

Also, no significant differences (p = 0.6857, Wilcoxon rank sum test) in business 

results from implementing Lean achieved could be detected between the wood products 

(NAICS 321) and the furniture manufacturing (NAICS 337) industries of the 

Commonwealth of Virginia.  Thus, hypothesis 7, that “There is no difference in business 

results from Lean implementation between sub-segments of the wood products (NAICS 

321) and furniture manufacturing (NAICS 337) industries of the Commonwealth of 

Virginia,” could not be rejected.  Thus, no differences exist between the wood products 

(NAICS 321) and furniture manufacturing (NAICS 337) industries of the Commonwealth 

of Virginia in terms of business results from Lean implementation. 

When testing for differences between the wood products (NAICS 321) and 

furniture manufacturing (NAICS 337) industries of the Commonwealth of Virginia by 

individual KPI (“lead time,” “on-time delivery,” “inventory turnover,” “cost per unit,” 

and “sales per employee”), none of the tests were found to be significant ( = 0.05).  In 

particular, results for the invidual categories were p = 0.2367 for “lead time,” p = 0.3219 

for “on-time delivery,” p = 4734 for “inventory turnover,” p = 0.2183 for “cost per unit,” 

and p = 0.5360 for “sales per employee (Wilcoxon rank sum tests).”   

Figure 4 shows the answers about the business results from Lean implementation 

by industry (wood products (NAICS 321) and furniture manufacturing (NAICS 337)) for 

all five KPIs asked. 

 
 
Fig. 4. Answers from survey respondents regarding improvements in business results made 
through Lean implementation efforts by industry segment (NAICS 321 and NAICS 337) 
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Need for External Lean Implementation Support 
Only 23 percent of all respondents responded affirmatively to the question “Do 

you have a need for external support in order to improve your organization’s perfor-

mance?” affirmative. Thus, hypothesis eight, “The majority of the wood products and 

furniture manufacturing companies in the Commonwealth of Virginia do not need 

support for their Lean implementation,” could not be rejected. The survey produced 

insufficient evidence to reject hypothesis nine that “There is no difference in need for 

external support for Lean implementation between the sub-segments of the wood 

products and furniture manufacturing industries of the Commonwealth of Virginia         

(p = 0.0509, Fisher’s exact test).” 

Interestingly, the “need for external support” is influenced by the level of Lean 

awareness of respondents. Eighty-five percent of respondents indicating a “need for 

external support” were aware of Lean, while only 15 percent were not aware of Lean.  

For respondents indicating “no need for external support,” 70 percent were aware and 30 

percent were not aware of Lean. Thus, it appears that companies that have investigated 

Lean, are implementing Lean, or are using Lean have realized the challenges of being 

Lean and have realized that expert input may be beneficial to their organization. 

Survey participants were also asked as to “How should external support look 

like?” The questionnaire offered respondents nine choices ("training shop floor 

employees," "training administrative employees," "training management," "training 

executives," "implementing certain elements with no company employee involvement," 

"imple-menting certain elements with little company employee involvement," 

"implementing certain elements with extensive company employee involvement," 

"audits," and "Lean certification program for employees." Additionally, respondents 

could mark "other (please specify)" and "I don't know, I need more information." Figure 

5 shows the results to the question about the kind of external support desired. 
 

 
 

Fig. 5. Response frequency regarding survey respondents’ need for external support regarding 
training, implementation, and certification of Lean 
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Eighteen percent (N = 33) of all survey participants answered the question “How 

should external support look like?” and all of them indicated to have a need for external 

Lean implementation support. Forty-eight percent of respondents indicated that they "... 

don't know" what form of support they want or need. This is a surprising result, as it 

expresses confusion among respondents. Possibly, respondents were unable to envision 

the best way to help their company improve results from Lean implementation and use.  

Or respondents already had experience with some of the different forms of support 

suggested in the questionnaire and found it unhelpful, thereby casting a negative cast over 

other ways of support. Of the respondents who indicated a form of support they would 

prefer, "training" was the most important area for support. Two-third of the respondents 

(67 percent) indicated that "training management" is important and needs external 

support, a finding consistent with Kandebo's (1999) claim that active management 

involvement is crucial for successful Lean implementation. "Training shop floor 

employees" was listed as needed by 58 percent of all respondents to this question, 

followed by "training administrative employees (39 percent)," and "training executives” 

(33 percent). 

Support for "implementation" ranked highly on the perceived list of needs of 

respondents, too. Almost half of all respondents (48 percent) indicated a need for external 

support for "implementing (Lean) with extensive employee involvement." This 

preference of respondents for support for Lean implementation "...with extensive 

employee involvement" indicates a basic understanding of respondents that employee 

involvement is a fundamental requirement of Lean (Liker 2003; Liker and Meier 2005).  

Solutions that offered little or no employee involvement received fewer positive answers, 

with both, "implementing (Lean) with no employee involvement" and "implementing 

(Lean) with little employee involvement" being selected by only six percent of all 

respondents to this question. 

"Certification" and "audits" were of interest to 33 and 21 percent of respondents, 

respectively. Certifications, in general, confirm that an individual is capable of 

competently completing tasks. Confirmation is usually obtained by passing an 

examination (Wikipedia 2010), while audits are frequently used to establish a Lean 

culture and to certify a certain level of “Leanness” of the company (Hamel 2010). The 

results from this survey seem to indicate that respondents have a need for external 

support of Lean implementation as over half of the respondents indicated a need for 

“training management” and almost half indicated a need for external support in 

"Implementing (Lean) with extensive employee involvement (Fig. 5)." However, a 

majority of respondents did not think that "certification" and "audits" would benefit their 

company’s Lean efforts. 

 

The Case for Lean 
Lean has been shown to have a positive influence on the success of businesses 

(Womack and Jones 2003; Liker and Meier 2005). This survey showed that there are 

companies in the wood products and furniture manufacturing industries in the 

Commonwealth of Virginia who actively pursue and benefit from Lean. However, 

despite the fact that 72 percent of the respondents have heard of at least one of five Lean 

terms (Lean Management, Lean Manufacturing, Lean Production, Lean Thinking, or 

Toyota Production System (TPS)), only 44 percent of the survey respondents have 

implemented at least one of the 29 Lean elements (see Table 1, Fricke and Buehlmann 

2012) used as proxies for Lean implementation in this survey.   
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A more detailed look on the Lean elements implemented per respondent revealed 

that only 13 percent of the respondents have implemented more than 10 Lean elements.  

Also, Lean elements implemented most frequently, such as, for example, “training shop 

floor employees,” “employee cross-training,” and “mission statement” (46, 40 and 38 

percent implementation frequencies, respectively; see Fig. 6 of Fricke and Buehlmann 

2012), are in fact concepts practiced by many businesses independent of any Lean effort 

taking place or not taking place.   

Lean elements that are more uniquely associated with Lean (Fig. 6 of Fricke and 

Buehlmann 2012), such as, for example, "A3-report," "quick changeover (SMED)," "one-

piece-flow," "supermarket system," "error proofing (Poka Yoke)," "takt time," "Kanban 

system," or "PDCA-cycle," have been implemented relatively infrequently (4, 5, 7, 7, 8, 

9, 9, and 9 percent, respectively; Fig. 6 of Fricke and Buehlmann 2012).  However, even 

though less than half of the respondents of this survey active in the wood products and 

furniture manufacturing industries in the Commonwealth of Virginia have implemented 

Lean, only 23 percent of them indicated having a need for external support to improve 

their organization’s performance. 

Thus, this research indicates that future efforts should focus on the dissemination 

of potential benefits of implementing Lean for the wood products and furniture 

manufacturing industries. Also, the creation of case studies outlining and quantifying the 

benefits of Lean for companies of the wood products and furniture manufacturing 

industries may help convince additional industry participants of the benefits of 

undertaking the admittingly challenging and expensive Lean journey. Future research 

should also investigate Lean awareness and implementation status of other industries to 

establish the relative status of the wood products and furniture manufacturing industries.  

By being able to assess the relative Lean status of the wood products and furniture 

manufacturing industries compared to other industries, helpful lessons could be learned 

from industries with a broader acceptance of Lean and insights into other, potentially 

beneficial management practices could be gained. 

This study focused on companies of the wood products and furniture 

manufacturing industries in the Commonwealth of Virginia. Empirical observations exist 

that findings from the industry in the Commonwealth of Virginia are similar or 

equivalent with the status of the wood products and furniture manufacturing industries in 

other states, possibly even similar to the status of the industries throughout the United 

States.  Research is currently underway to obtain indications as to the similarities of the 

findings from the Commonwealth of Virginia with five additional Eastern U.S. states. 

As the ultimate measure of business success is survival and growth, Lean might 

be a way to improve the U.S. wood products and furniture manufacturing industries' 

success in the future (Buehlmann and Schuler 2002 and 2009; Schuler and Buehlmann 

2003).   

In any case, the past performance of the wood products and furniture industries in 

Virginia dominated by plant closures, lay-offs, and unsatisfactory profitability over the 

past decade or two makes clear that doing nothing is not an option to improve the 

industry’s fortunes. It might, thus, just be the time to give proven management systems 

like Lean a serious try. 
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SUMMARY AND CONCLUSIONS 
 

The past decades have proven challenging for large parts of the U.S. wood 

products (NAICS 321) and furniture manufacturing (NAICS 337) industries due to 

economic cycles, rising production and transportation costs, changing buyer habits, and 

increasing global competition, among other things. Not surprisingly, ideas as to how to 

make the domestic industry more competitive have been pondered by numerous 

individuals involved. Making the industry more effective and efficient through the 

implementation of management practices, such as Lean, is one idea that has been brought 

forward repeatedly. Lean, originating in the automotive industry in Japan after WWII, 

has proven successful in improving the effectiveness and efficiency of companies and 

industries. Thus, this research wanted to know if Virginia’s wood products and furniture 

manufacturing industries are aware of Lean, make use of Lean, achieve positive business 

results from practicing Lean, and have a need for external support for implementing 

Lean. Findings pertaining to Lean awareness and implementation have been presented in 

a first manuscript (“Lean and Virginia’s wood industry – Part I: Awareness and 

implementation,” Fricke and Buehlmann 2012), while this second manuscript focuses on 

business results and the need for external Lean implementation support. Based on the 

analysis presented in the present article, it can be concluded that: 

 

1. With the exception of “sales per employee,” a majority of respondents indicated 

improved business results for “lead time (70 percent of respondents reported 

improvements),” “on-time delivery (78 percent),” “inventory turnover (58 percent),” 

and “cost per unit (56 percent).”  Improvements reported ranged from 31, 31, 27, and 

23, respectively, for “lead time,” “on-time delivery,” “inventory turnover,” and “cost 

per unit.”   Respondents indicating an improvement for “sales per employee," 

indicated, on average, a 22 percent improvement. 

2. No differences between the two industry sectors (wood products (NAICS 321) and 

furniture manufacturing (NAICS 337)) with respect to the business results through 

Lean implementation could be found.  “On-time delivery” scored best for both sectors 

with 73 percent and 87 percent for the wood products and furniture manufacturing, 

respectively, responses indicating that improvements were achieved by the 

implementation of Lean practices in the company. 

3. Only 23 percent of respondents claimed to have a need for external Lean 

implementation support. The respondents indicated a need for external support with 

the training of management and shop floor employees, as well as implementation 

support with extensive employee involvement (67 percent, 58 percent, 48 percent 

positive response rates, respectively). However, forty-eight percent of respondents 

indicated that they "... don't know" what form of support they want or need. 

4. The outcome of this study (part I and II) shows that Virginia’s wood products and 

furniture manufacturing industries are slow in adapting and implementing Lean 

elements, a finding supported by other researchers. Only a few industry sub-

segments, such as, for example, “kitchen cabinets” and “engineered wood products,” 

have "Lean leaders," who have implemented all 29 Lean elements investigated in this 

study. Also, the low number of respondents indicating a need for external Lean 

implementation support (23 percent) suggests that companies may not be aware of the 

potential benefits of Lean. 
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IMPLICATIONS 
 

For companies of the U.S. Wood Products (NAICS 321) and Furniture 

Manufacturing (NAICS 337) industries to survive and thrive in today’s highly 

competitive, global markets subject to economic uncertainty, effective and efficient 

operations are a must. Lean, a proven management practice focusing on creating value 

for customers while minimizing waste, can be a powerful tool to help the industry 

improve its competitive position and thus its profitability and rate of survival. To promote 

higher adaptation rates of Lean among industry participants and to encourage participants 

already practicing a limited number of Lean elements to increase their level of Lean 

implementation, increased efforts need to be made to improve the industries’ knowledge 

of the benefits of Lean implementation for their company. Additionally, more efforts 

have to be made to help industry participants to understand the kind of support they can 

take advantage of from external sources, thereby improving the quantity and quality of 

Lean implementation. 

 

 

AKNOWLEDGEMENTS 
 

The work upon which this research is based was funded, in part, through a grant 

awarded by the Wood Education and Resource Center, Northeastern Area State and 

Private Forestry, U.S. Forest Service, Virginia Cooperative Extension, and Virginia Tech.  

The authors would also like to thank two anonymous reviewers for their valuable input. 

 

 

REFERENCES CITED 
 

AWI (2010). “Find a member,” Architectural Woodwork Institute, 

(http://www.awinet.org/FindaMember/tabid/167/Default.aspx). 

Ben-Tovim, D.I., Bassham, J.E., and Bolch, D. (2007). “Lean thinking across a hospital: 

Redesigning care at the Flinders Medical Centre,” Australian Health Review 31(1), 

10-15.  

Bhatia, N., and Drew, J. (2006). “Applying lean production to the public sector,” 

McKinsey Quarterly. 

(https://www.mckinseyquarterly.com/Applying_lean_production_to_the_public_sect

or_1806). 

Buehlmann, U., and Schuler, A. (2002). “Benchmarking the wood household furniture 

industry in a global market,” Wood Digest, November, 52-57. 

Buehlmann, U., and Schuler, A. (2009). “The US household furniture industry: Status 

and opportunities,” Forest Products Journal 59(9), 20-28. 

Buehlmann, U., Bumgardner, M., Schuler, A., and Crissey, J. (2009). “Surviving the 

deepening downturn,” Modern Woodworking April 2000, 20-25. 

Buehlmann, U., Bumgardner, M., Schuler, A., and Koenig, K. (2010). “Housing market’s 

impact on the secondary wood industry,”  Wood & Wood Products July 2010, 21-29. 

Cook, N. (1999). “The race is on in lean production,” Interavia Business and Technology.         

(http://findarticles.com/p/articles/mi_hb3126/is_634_54/ai_n28739441/). 



 

PEER-REVIEWED ARTICLE  bioresources.com 

 

 

Fricke & Buehlmann (2012). “Lean practices. Part II.” BioResources 7(4), 5094-5108.  5107 

Curran, J., Blackburn, R., Kitching, J., and North, J. (1997). Small Firms and Workforce 

Training: Some Results, Analysis and Policy Implications from a National Survey, 

Paul Chapman Publishing Ltd., London. 

DandB, (2009). Virginia Industrial Directory, Dun and Bradstreet, Twinsburg. 

Dillman, D. A. (2006). Mail and Internet Surveys: The Tailored Design Method, 2nd Ed., 

Wiley and Sons, Inc., Hoboken. 

Emiliani, B. (2007). Better Thinking, Better Results, 2nd Ed., The Center for Lean 

Business Management, LLC, Wetherfield. 

Fink, A. (2003). How to Ask Survey Questions, 2nd Ed., Sage Publications, Thousand 

Oaks. 

Fricke, C., and Buehlmann, U. (2012). “Lean and Virginia’s wood industry – Part I: 

Awareness and implementation,” Bioresources, 7(4), 5074-5093. 

Greenwood, T., Bradford, M., and Greene, B. (2002). “Becoming a lean enterprise: A tale 

of two firms.” Strategic Finance 84(5), 32. 

Hamel, M.R. (2010). How to Audit a Lean Managment System. Gemba Tales, 

Kaizenfieldbook, (http://kaizenfieldbook.com/marksblog/archives/1063). 

HON (2010). News and Media Center, HON Company, (http://www.hon.com/About-

HON/Press---Media/Press-Releases/The-HON-Company-Backgrounder.aspx). 

Jargon, J. (2009). “Latest Starbucks buzzword: 'Lean' Japanese techniques,” The Wall 

Street Journal, August 4, p. 1. 

Kandebo, S. (1999). “Lean thinking spurs culture shift at LMAS,” Aviation Week and 

Space Technology 151(2), 56-63. 

Kitching, J., Smallbone, D., and Xheneti, M. (2009). Have Small Businesses Beaten the 

Recession? Kingston University, London. 

Kotey, B., and Folker, C. (2007). “Employee training in SMEs: Effect of size and firm 

type - family and nonfamily.” Journal of Small Business Management 45(2), 214-

238. 

Liker, J. K. (2003). The Toyota Way, 1st Ed., McGraw-Hill, New York. 

Liker, J. K., and Meier, D. (2005). The Toyota Way Fieldbook, 1st Ed., McGraw-Hill, 

New York. 

Manta (2010). Company Profiles and Company Information, Manta, 

(http://www.manta.com/). 

Merillat-Masco Builder Cabinet Group (2009). “About Merillat,” Merillat, 

(http://www.merillat.com/company/index.aspx). 

Ohno, T. (1988). Toyota Production System: Beyond Large-Scale Production, 1st Ed., 

Productivity Press, Cambridge. 

Parmenter, D. (2009). Key Performance Indicators: Developing, Implementing, and 

Using Winning KPIs, Wiley and Sons, Inc., Hoboken. 

Rea, L., and Parker, R. A. (2005). Designing and Conducting Survey Research: A 

Comprehensive Guide, 3rd Ed., Jossey-Bass, San Francisco. 

Reinhart, C. M., and Rogoff, K. S. (2008). “Is the 2007 US sub-prime financial crisis so 

different? An international historical comparison,” American Economic Review  

98(2), 339-344. 

Renault. (2009). Annual Report 2008, Renault Group, 

(http://www.renault.com/en/Lists/ArchivesDocuments/Renault%20-

%202008%20Annual%20Report.pdf). 

Schuler, A., and Buehlmann, U. (2003). Identifying Future Competitive Business 

Strategies for the U.S. Residential Wood Furniture Industry: Benchmarking and 



 

PEER-REVIEWED ARTICLE  bioresources.com 

 

 

Fricke & Buehlmann (2012). “Lean practices. Part II.” BioResources 7(4), 5094-5108.  5108 

Paradigm Shifts, USDA Forest Service, (http://www.fs.fed.us/ne/newtown_square/-

publications/technical_reports/pdfs/2003/gtrne304.pdf ). 

Scorsone, E. A. (2008). “New development: What are the challenges in transferring Lean 

thinking to government?” Public Money and Management 28(1), 61-64. 

Starbucks (2010). Company Overview, Starbucks Coffee Company, 

(http://www.starbucks.com/aboutus/overview.asp). 

Steelcase (2006). Steelcase Receives Shingo Prize for Manufacturing Excellence, 

Steelcase, (http://ir.steelcase.com/releasedetail.cfm?releaseid=371341). 

U.S. Census Bureau (2010a). Detailed Statistics - All sectors, U.S. Census Bureau, 

(http://factfinder.census.gov/servlet/IBQTable?_bm=yand-

ds_name=EC0700CADV1and-NAICS2007=31-33and-ib_type=NAICS2007and-

geo_id=and-_industry=31-33and-_lang=enand-fds_name=EC0700A1). 

U.S. Census Bureau (2010b). Industry Statistics Sampler - NAICS 321, U.S. Census 

Bureau, (http://www.census.gov/cgi-bin/naics/index.cgi). 

U.S. Census Bureau (2010c). Industry Statistics Sampler - NAICS 337, U.S. Census 

Bureau, (http://www.census.gov/cgi-bin/naics/index.cgi). 
Virginia Mason Medical Center, 2008. 2009 VMPS Facts. Virginia Mason, 

(https://www.virginiamason.org/home/workfiles/pdfdocs/press/vmps_fastfacts.pdf). 

Volkswagen AG (2009). Annual Report 2008 - Production, Volkswagen AG, 

(http://annualreport2008.volkswagenag.com/managementreport/value-

enhancingfactors/production.html). 
Westhead, P., and Storey, D. (1996). “Management training and small firm performance: 

Why is the link so weak?” International Small Business Journal 14(4), 13 -24. 

White, R. E., Pearson, J. N., and Wilson, J. R. (1999). “JIT Manufacturing: A survey of 

implementations in small and large U.S. manufacturers,” Management Science 45(1), 

1-15. 

Wikipedia (2010). “Certification,” Wikipedia, the free encyclopedia, 

(http://en.wikipedia.org/wiki/Certification). 

Womack, J. P., and Jones, D. T. (2003). Lean Thinking: Banish Waste and Create Wealth 

in Your Corporation, 1st Ed., Free Press, New York. 

Womack, J. P., Jones, D. T., and Roos, D. (1990). The Machine that Changed the World: 

Based on the Massachusetts Institute of Technology 5-Million Dollar 5-Year Study on 

the Future of the Automobile, Rawson Associates, New York. 

WPMA (2010). Manufacturer Index of WPMA Members, Wood Products Manufacturers 

Association, (http://www.wpma.org/member_links.asp). 

 

Article submitted: June 1, 2012; Peer review completed: July 15, 2012; Revised version 

received and accepted: August 29, 2012; Published: August 31, 2012. 


