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Abstract 1 

The forest products industry has faced numerous challenges in remaining innovative: outside 2 

forces such as industry culture and policy provide few incentives while poor communication 3 

among industry actors impedes creative growth from within. This article outlines results gathered 4 

from personal interviews with industry professionals and an industry survey on key policies, 5 

incentives, organizations, and the condition of Oregon’s forest sector innovation system. We 6 

conducted this research in order to provide recommendations for an improved forest sector 7 

innovation system that can, in turn, increase competitiveness and synergies among forest sector 8 

companies, higher education, and other businesses in Oregon.  9 

 10 

Introduction   11 

Innovation is generally defined as the method of creating and/or adopting a product, process, or 12 

business system that is perceived as new to an individual (Rogers 1995, Fagerberg 2005). It is 13 

commonly used as a means of gaining a competitive advantage, and is therefore recognized as a 14 

critical component in the long-term success of an organization (Metcalfe 1998, O’Shea and 15 

McBain 1999, Johne 1999). Now more than ever, the industrial US is recognizing the need to 16 

innovate (Bullard and West 2002, Andrew et al. 2007). However, being innovative is seldom an 17 

easy task. Successful development and commercialization of any innovation can heavily rely on 18 

the functionality of the current innovation system in a given region or industry (Edquist 2001). 19 

An innovation system (IS) is composed of policies, companies, individuals, other major actors 20 

and their interactions that may have an effect on the development and diffusion of an innovation 21 
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into the marketplace (Edquist 1997). While innovation systems have been a major topic of 22 

interest in academia, literature on innovation systems specific to the US forest sector is rather 23 

scant (Knowles et al. 2008, Rametsteiner and Weiss 2006).   24 

 25 

Innovation systems studies from Europe suggest that the existing innovation system in the forest 26 

products industry lacks sufficient support to promote innovation; outside forces provide few 27 

incentives or favorable policies and poor communication among industry actors impedes creative 28 

growth from within (Kubeczko et al. 2006, Rametsteiner and Weiss 2006). Recently, upper 29 

managers have acknowledged a shift in the industry (Hansen et al. 2007) where future success is 30 

contingent upon new products, processes, and the use of new raw materials (Blackman 1998).  31 

Thus, some modifications and growth are necessary for the forest products industry to further 32 

develop competitiveness (Hansen et al. 2007, Blackman 1998). 33 

 34 

Objectives 35 

This study presents a description of the current IS being employed in Oregon’s forest sector and 36 

provides recommendations for improvement upon this system. 37 

Specific objectives of this study are: 38 

1.) Identify major state and federal innovation resources that are available to Oregon’s 39 

forest sector manufacturers. 40 

2.) Identify prime opportunities and barriers to increasing innovation in the 41 

manufacturing sector, and develop recommendations for overcoming these barriers. 42 
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 43 

Theoretical Background 44 

I.) Innovation and Innovativeness 45 

Making the distinction between innovation and innovativeness is necessary as they are quite 46 

different. Innovation can be defined as the new combination of resources to create an idea, 47 

practice, or object that is perceived as new to an individual (Rogers 1995, Fagerberg 2005, 48 

Damanpour 1996, O’Shea and McBain 1999, Johne 1999, Hult et al. 2004). Innovativeness is an 49 

inclination to engage in innovation (Wolfe 1994, Hult et al. 2004, Hovgaard and Hansen 2004).  50 

So, an innovation can be thought of as the output of innovativeness; innovation is the end result, 51 

and innovativeness is the propensity to innovate. Further, innovativeness can be a result of 52 

organizational culture, and culture therefore can play a large part in a firm’s ability to innovate.   53 

As recognition of the importance of innovation to competitiveness and growth has increased, so 54 

has the recognition that there are many different categories of innovations.  55 

 56 

II.) Product, Process, and Business Systems Innovation 57 

In general, innovations can be categorized into three different groups: product, process, or 58 

business systems (Hovgaard and Hansen 2004, Hansen et al. 2007). In simplest terms, a product 59 

innovation is the development of a good or service that is perceived as new. Product innovation 60 

is often classified into two categories, radical or incremental. A radical product innovation would 61 

be the development of an entirely new product, the first of its kind. The wood I-joist would be an 62 

example of a radical product innovation within the forest products industry. An incremental 63 

product innovation would be an addition to, or improvement upon an existing product (Hart 64 
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1996, Johne 1999, Lundvall 1992, Van Horne et al. 2006). An incremental product innovation 65 

that followed the wood I-joist, for example, would be developing the ‘knock-outs’ for plumbing 66 

and electrical to pass through. Process innovation, as the name suggests, focuses on the process 67 

of manufacturing a product and can also be radical or incremental. Process innovation is utilized 68 

as a means of minimizing production costs, creating a competitive advantage, and achieving 69 

lower prices for the consumer (Johne 1999, Damanpour et al. 1989, Cumming 1998). A scanning 70 

system for log optimization is an example of a process innovation in the forest products industry. 71 

Lastly, business systems innovation is a change or development in organizational structure 72 

(Damanpour 1991, Damanpour 1996, Wolfe 1994, Hansen and Bull 2010, Hovgaard and Hansen 73 

2004). A business systems innovation will most likely consist “of the introduction and 74 

integration of new management systems, marketing methods, administrative processes, or staff 75 

development programs (Crespell et al. 2006).” Some examples include lean manufacturing and 76 

e-business. 77 

 78 

III.) Innovation Systems 79 

A central finding in the innovation literature is that a firm can rarely claim sole innovative 80 

success; more often success is dependent on the extensive interactions within the immediate 81 

business environment (Fagerberg 2005, Edquist 2005). Various concepts have been introduced to 82 

enhance our understanding of this proximity phenomenon (Fagerberg 2005), perhaps most 83 

detailed of which is the concept of the “innovation system”.   84 

 85 
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A.) Innovation System Defined 86 

In simplest terms, an innovation system fosters the development and implementation of an 87 

innovation into the marketplace. These actors or entities can include, but are not limited to, 88 

companies, government policies, research centers, universities, and key individuals (Malerba 89 

2002, Fagerberg 2005, Edquist 2005, Lundvall 1992, Nelson 1993). In more technical terms, an 90 

innovation system is a complex web of interconnected actors whose actions are guided and 91 

restrained by the dominant culture, and whose success is determined both by individual as well 92 

as collective performance (Rametsteiner and Weiss 2006, Edquist 2005). A main descriptor of an 93 

innovation system is that interactions and relations pertaining to innovativeness are maintained 94 

over an extended period of time, not just for one project (Rametsteiner and Weiss 2006).   95 

 96 

B.) Emergence of the Innovation System 97 

Innovation has been described as “inherently human” (Fagerberg 2005) as it is instinctual to 98 

search for new and more efficient products or processes. For this reason, the innovation process 99 

is arguably as old as mankind itself (Edquist 2005, Fagerberg 2005). However, a true academic 100 

curiosity on the subject did not emerge until the mid twentieth century. This shift in interest was 101 

quantitatively identified by the significant increase in the number of publications with the word 102 

“innovation” in the title (Fagerberg 2005). At this time scholars began to critically analyze the 103 

function and importance of innovation, and attempted to identify it by its systemic nature 104 

(Edquist 2005). In fact, the first time the expression “national system of innovation” appeared in 105 

publication form was in Christopher Freeman’s 1987 article Technology Policy and Economic 106 

Performance (Edquist 2005, Liu and White 2001). Therefore, even though the innovation 107 
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process has theoretically always taken place, it wasn’t until more recently that the concept of the 108 

innovation system took shape.   109 

 110 

C.) Innovation System Boundaries 111 

Innovation systems are commonly classified into three categories: Sectoral Innovation System, 112 

Regional Innovation System, and National Innovation System (Freeman 2002, Nelson 1993, 113 

Malerba 2002, Edquist 2005). All three classifications are based on their area of influence. A 114 

Sectoral Innovation System is sector specific, for example the athletic apparel sector. This is one 115 

sector of the apparel industry, and it tends to be more innovative than other sectors simply 116 

because of the nature of the product (Stratton and Warburton 2003). Based on a more territorial 117 

concept, the Regional Innovation System focuses on one area or region, for example the Silicon 118 

Valley. This region is known for its high-tech innovation and development in general, not 119 

necessarily specific to one industry or sector.  Lastly, a National Innovation System focuses on 120 

the system across an entire country (Breschi and Malerba 1997, Kubeczko et al. 2006, Edquist 121 

2005, Lundvall 1992, Nelson 1993). The United States during the industrial revolution was 122 

known for being innovative and cutting edge and would therefore be an example of a National 123 

Innovation System.  124 

 125 

D.) Functions of the Innovation System 126 

At the most basic level, the purpose of an innovation system is to foster the creation, 127 

implementation, and diffusion of  innovations (Edquist 2005, Johnson and Jacobsson 2003, 128 

Brege et al. 2005, Kubeczko et al. 2006). Kubeczko et al. (2006) provide a graphical 129 
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representation of these three basic functions within an innovation system (Figure 1). In this 130 

depiction, Kubeczko et. al (2006) refer to the creation function as the ‘Provision of Resources’, 131 

the implementation as ‘Management of Complexity’, and diffusion as ‘Promotion of Use’.  132 

Outside forces, such as industry culture and policy, can be just as influential as internal forces on 133 

the performance of this system. Further, while being innovative is systemic in nature, these 134 

functions of an innovation system can be thought of as a progression. For example, an 135 

organization wouldn’t implement an innovation until it has been created, and an organization 136 

wouldn’t diffuse an innovation into the marketplace until it has first been created and 137 

implemented. So, these three functions can be labeled as: first – create, second – implement, and 138 

third – diffuse.   139 

Function 1: Creation 140 

Creating an innovation is the first step to kick starting this system, and in order to create 141 

there are three required inputs. The three necessary inputs are financial, human and 142 

knowledge resources (Kubeczko et al. 2006). The required financial resources can be 143 

found from within an organization initially, and if internal resources fall short can also be 144 

found in the form of loans, government incentives, grants, etc. The human resource input 145 

refers to having or acquiring skilled personnel. An organization may already have the 146 

skilled personnel needed to deal with the innovative product or process, but there is also a 147 

high probability that new employees with different skill sets or simply more employees to 148 

help tackle an increased workload are needed.  The last required input is the knowledge 149 

resource. An internal knowledge resource could be something as simple as having an 150 

educated staff, or as advanced as having a research and development team. When more 151 



 

9 

knowledge/information is needed, an organization can look to IS actors such as academia, 152 

research centers, or online for example to acquire the necessary intellectual property. 153 

Once these three inputs are sufficiently provided, innovative creation and development is 154 

easier to achieve.  155 

Function 2: Implementation 156 

After creation, it is the primary job of upper management to handle the complexities of 157 

transitioning the innovation into daily work routines. In practice this means dealing with 158 

any conflicts that may arise. If the implementation is limited to a single firm, 159 

management may make institutional changes to rules and regulations to better suit the 160 

new work environment. If the implementation involves multiple organizations such as via 161 

the formation of joint ventures, the potential complexity and conflicts can significantly 162 

increase. Further, interfirm implementation may require more than institutional changes 163 

for example, interfirm strategic planning and cooperation (Kubeczko et al. 2006).  164 

Function 3: Diffusion  165 

Once an organization has successfully created and fully implemented the innovation into 166 

the organization it can move on to diffusing that innovation into the marketplace. If the 167 

type of innovation was an improved manufacturing process, then it will probably not try 168 

to sell that technology to an individual consumer, but will either keep that technology 169 

within the firm or perhaps spread that technology throughout the industry. If, however, 170 

the innovation type was a product or service, then the marketing strategies and even laws 171 

and regulations will have a significant influence on the overall success of that innovation 172 

in the marketplace.   173 
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Outside Forces: Culture and Policy 174 

While these three organizational functions clearly have a role in the overall success of an 175 

innovation system, there are overarching forces that are equally important. The most 176 

influential outside forces have been identified as industry culture and policy (Edquist 177 

2005, Johnson and Jacobsson 2003, Brege et al. 2005, Kubeczko et al. 2006). Both 178 

culture and policy can influence all three of the above functions. For example, policy can 179 

have a direct hand in providing monetary resources in the form of loan programs, grants 180 

and other incentives to help firms meet their financial needs. Further, policy can restrict 181 

use of specified materials, for example the use of  formaldehyde in adhesives within the 182 

wood products industry. Firm, as well as national culture, on the other hand, can 183 

influence the entire business environment. An industry culture can have a major effect on 184 

the management style, level of cooperation and communication between firms, 185 

willingness to take risk, adaptability, and acceptance of a new product or technology.   186 
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 187 
Figure 1: Conceptual Model of an Innovation System (adopted from Kubeczko et al. 2006) 188 

IV.) Forest Sector Innovation System 189 

The forest sector has, to a large extent, maintained the same organizational structure since the 190 

nineteenth century (Brege at al. 2005) and because of this has also retained a dominant 191 

production orientation (a business orientation to produce as much as possible) and a focus on 192 

process innovations (Kubeczko et al. 2006). Further, the change-resistant culture poses several 193 

impeding factors for the construction of a more successful innovation system (Hansen et al. 194 

2007). Limited information suggests that the main factors prohibiting development of the 195 

forestry innovation system include: a lack of vertical cooperation and communication within the 196 

industry, the cost and risk involved with innovative practices, and employee attitudes and 197 

qualifications when faced with new ideas or practices (Rametsteiner and Weiss 2006). 198 
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1. Cooperation and Communication 199 

The first step to increasing cooperation and communication within the industry is to 200 

identify all its major players. Identification and a better understanding of all the major 201 

players in an innovation system will help to increase awareness, even amongst 202 

themselves. It is unclear who the major players of Oregon’s forest sector innovation 203 

system are, and many of these major players may be unaware of each other. Awareness, 204 

or lack of awareness, can be a key impeding element as it hinders the distribution of 205 

information on current innovative activities between companies, research centers, and 206 

universities (Rametsteiner and Weiss 2006).  207 

2. Cost and Risk 208 

As resources in time, capital, technology, and personnel are often limited, taking on 209 

innovative practices can pose an extreme financial risk. Adequate resources are an 210 

essential success factor (Cooper 1996) in reshaping Oregon’s forest sector innovation 211 

system. Up-front research and development is one way to better utilize resources.  212 

According to Cooper (1996), “up-front homework and sharp early product definition . . . 213 

results in higher success rates and profitability.” Ironically, this crucial first step is often 214 

overlooked and underfunded; more often the majority of time and capital is dedicated to 215 

the end stages of development. This lack of initial focus and project evaluation often 216 

results in poor new product performance (Boer and During 2001, Carlsson et al. 2002).   217 

3. Adaptive Abilities and Company Culture 218 

Lastly, a company’s adaptive abilities can play an important role in the level of 219 

innovativeness that they are able to achieve (Cooper 1996, Bull and Ferguson 2006, 220 
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Hansen et al. 2007, Boer and During 2001). Learning orientation, knowledge, and 221 

company culture are three interrelated factors that help to determine adaptive ability.  222 

Learning orientation has to do with the development and use of new knowledge and can 223 

be described as a business’s degree of open mindedness (Bull and Ferguson 2006, Hult et 224 

al. 2004, Calantone et al. 2002). As previously stated, the culture of the forest products 225 

industry is generally change resistant, which can mean a more narrow minded outlook, 226 

poor knowledge transfer, and an overall low adaptive ability.   227 

These impeding factors are recognized within the industry, and as a result several organizations, 228 

as outlined below, have made strides towards altering the traditional environment that has for so 229 

long perpetuated non-innovative behavior. These organizations provide Oregon’s forest sector 230 

with the strong leadership needed to implement lasting change.   231 

 232 

The Oregon Department of Forestry (ODF) and Oregon Forest Resources Institute (OFRI) have 233 

both released reports on the state of Oregon’s forest products industry that provide 234 

recommendations for enhancing the sector. ODF’s “Oregon Forest Cluster Economic 235 

Development Strategy” (oregon.gov/odf 2008) and OFRI’s “Oregon Forest Cluster Analysis” 236 

focus on areas such as market leadership, return on investment via strategic management, 237 

biomass conversion, wood innovation, nanotechnology, green building, and the benefits of 238 

industry clusters as main areas that need improvement in the industry. These reports validated 239 

the significance of the forest products industry for Oregon’s economy and in turn helped to 240 

redirect surrounding policy. In addition, the Oregon Wood Innovation Center (OWIC) at Oregon 241 

State University (OSU) serves as a critical link between academia and industry as it provides 242 
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companies with access to OSU’s mechanical testing equipment, the opportunity to hire student 243 

interns, technical support during new product development, and can provide answers to product 244 

performance issues. Further, OWIC maintains an up-to-date, online industry directory. This 245 

directory helps foster innovation by providing industry professionals with valuable contact 246 

information to each other. Lastly, the Oregon Wood Innovation Center sends out quarterly 247 

newsletters with updates about industry news, student stories, and educational opportunities. 248 

 249 

How It All Relates 250 

A better understanding of the forest sector innovation system is important for two simple 251 

reasons. First and foremost, innovation is as relevant to the forest industry as in any other 252 

industry today that is dealing with an increasing number of international competitors and other 253 

effects of globalization (Weiss 2011). Secondly, the forest sector, in particular, contributes to 254 

sustainable development through the use of renewable materials, carbon sequestration, and 255 

providing a range of ecosystem services (Weiss 2011); all of which are becoming increasingly 256 

important to modern consumers.    257 

 258 

So what does all this mean, and how does it relate to the study objectives? Simply put, 259 

innovation is a critical component to maintaining industry vitality and Oregon’s forest sector 260 

innovation system is not performing to its full potential (oregon.gov/odf 2008). Therefore, in 261 

order to increase innovativeness, we need to understand what is limiting performance. As 262 

described above, there are several interrelated components that may play a role in an innovation 263 

system, and all are equally important. Hence, the objectives of this study cover a wide range of 264 
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innovation system participants including public and private organizations, government, and other 265 

major actors. Further, understanding the roles and responsibilities of these major actors can aid in 266 

articulating prime opportunities and barriers to increasing innovation, and even help to develop 267 

recommendations for overcoming barriers.   268 

 269 

Methods 270 

Data for this study were collected in two phases. Phase one consisted of personal and phone 271 

interviews with select individuals in order to gain an understanding of the elements of Oregon’s 272 

forest sector innovation system. Phase two was mail survey of Oregon’s wood products 273 

manufacturers asking more in-depth questions about the different innovation system elements 274 

discovered in phase I.   275 

 276 

I.) Phase I 277 

A semi-structured interview protocol was utilized to help ensure the same basic questions were 278 

covered in each interview and also to allow the interviewer the freedom to provide clarification 279 

or probe for elaboration beyond a first response (Berg 2009). An example of the types of 280 

questions that were asked would include, “in your opinion, how could Oregon’s forest sector be 281 

more innovative”, or “what are some major constraints to being innovative within the forest 282 

sector”. After finalizing the interview protocol, OSU experts provided recommendations 283 

identifying the initial interviewees. These potential interviewees were then contacted via email 284 

regarding their willingness to participate in the study.   285 

 286 
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Secondary information was gathered to identify what resources are available to Oregon wood 287 

products manufacturers. This information was sought after completing industry interviews as the 288 

interviewees provided leads and resources to learn more about. This information was found 289 

almost entirely through web-searches, and in most cases searching for one specified resource 290 

lead to the discovery of several more. Approximately 90% of the identified resources were found 291 

during secondary research and only about 10% were identified during interviews.   292 

 293 

Interviews began in December 2011, and were completed by February of 2012. Notes were taken 294 

during each interview and all interviews were audio recorded. Data collected during phase I was 295 

analyzed and reviewed solely by the researcher. The written notes were coded by response and 296 

then tallied to identify patterns. Full transcription of the audio recording was deemed 297 

unnecessary as the main objective of this phase of data collection was to educate the researcher, 298 

however, supporting quotes were transcribed.   299 

 300 

Key innovation system participants such as the Oregon Forest Industries Council, Business 301 

Oregon, Oregon Department of Energy, Western Wood Products Association, US Forest Service, 302 

Oregon State University, the Oregon Wood Innovation Center and several manufacturers in the 303 

sector were represented in the final group of interviewees. In total thirteen interviews were 304 

conducted; ten in person and three over the phone. The interview length ranged from 305 

approximately thirty to seventy five minutes.   306 

 307 
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I.) Phase II 308 

After gaining a better understanding of Oregon’s forest sector innovation system, construction of 309 

a mail survey (Phase II) could begin. Data collected during interviews (Phase I) helped to 310 

identify the specific organizations, policies and incentives to ask about in phase II. A mailing list 311 

of 1,021 wood products manufacturers in Oregon, as identified by Standard Industrial 312 

Classification (SIC) Codes, was purchased from a commercial provider. After refining the list by 313 

eliminating duplicates, businesses outside of the target population, and businesses that have 314 

closed, a final mailing list of 698 contacts remained. 315 

 316 

The survey followed Dillman’s (2007) Tailored Design Method. Before beginning the survey, 317 

the questionnaire was pre-tested on ten industry experts outside of the target population, 318 

reviewed by the OSU Forest Business Solutions Group, and finalized after applying minor 319 

adjustments. Each of the two mailings consisted of three parts: 1) a cover letter explaining the 320 

purpose of the study, 2) the questionnaire, and 3) a prepaid business reply envelope.   321 

 322 

The bulk of the questionnaire was dedicated to understanding wood products manufacturers’ 323 

awareness of the financial, educational and/or technical resources that are available to them. In 324 

total there were four sections regarding these available resources and they were categorized by 325 

provider: “State Programs”, “Business Oregon Programs”, “Other Programs” and “Federal 326 

Programs” as identified in Phase 1. For each individual resource listed, the respondent was asked 327 

to select the most appropriate answer from the three provided options: 1) “yes” my company has 328 

used the resource in the last five years, 2) no my company has not used the resource but is 329 
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“aware of the program”, or 3) no my company has not used the resource and is “unaware of the 330 

program”. There were also questions about: company characteristics, what could be done to 331 

improve awareness, organizational constraints to being innovative, industry constraints to being 332 

innovative, and innovative collaborations. The first wave of questionnaires was mailed in March 333 

2012, followed by the second wave three weeks later. Data from each response was numerically 334 

coded, entered, and used during statistical testing in SPSS.   335 

 336 

Testing for non-response bias was conducted by contacting a random sample of non-respondents.  337 

In total, 30 non-respondents were contacted by phone and were asked three short questions from 338 

the original questionnaire. Those three questions included one question about the size of the 339 

company, and two rating questions about the company’s level of innovativeness. An independent 340 

sample t-test was conducted to compare the groups. P-values for all three questions were 0.5 or 341 

larger, revealing no statistical differences. There was no measureable non-response bias and 342 

therefore the results of this survey are assumed to be representative of the target population, 343 

Oregon forest products manufacturers. 344 

 345 

Results and Discussion  346 

A majority of the results found during interviews were also found in the survey results and 347 

therefore, in order to avoid repetition, will only be covered once in the discussion of the Phase II 348 

results.   349 

 350 
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I.) Phase I 351 

Here we discuss a few significant points that were discovered during interviews, which were not 352 

found in the survey. First, in response to a question about the main enablers of innovation in 353 

Oregon’s forest sector, the dominant response was Oregon State University and the Oregon 354 

Wood Innovation Center.  Interviewees had responses like: “. . . in the research sector, OSU is a 355 

prime driver of innovation”, and “Oregon State University’s Wood Science Department 356 

definitely has a hand in developing new technologies.” It was relayed that the cutting edge 357 

research and industry support occurring at the university are extremely influential and beneficial 358 

to innovative efforts within the industry. On a similar track, interviewees most commonly 359 

mentioned forest sector collaborations occurring between academia and wood products 360 

manufacturers. A representative response for this result would be, for example: “industry 361 

‘innovates’ in collaboration with research universities like OSU. Without university research, 362 

industry is left going overseas or outsourcing, and without the industry, university programs 363 

don’t have the funding for research.”   364 

 365 

When asked how Oregon’s forest sector could be more innovative, the typical response was to 366 

change the overall culture. For example, “‘Industry will need to make innovation a strategic 367 

focus . . . , which is going to take a cultural change.” Further, when asked the follow-up question 368 

about how to change an industry culture, the recommendation was to hire more student interns.  369 

The explanation being that incorporating younger educated employees into the work place would 370 

be the most direct way to begin to alter the culture of the industry, for example “ . . . [we] could 371 
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hire more students; hire people who have exposure to the technology and changes that are going 372 

on in the industry.” 373 

 374 

As a result of the interviews, a description of the current state of Oregon’s forest sector 375 

innovation system began to take shape. Interviewees described Oregon’s forest sector as having a 376 

competitive advantage due to the accessibility and proximity to raw materials. With regards to 377 

infrastructure, one interviewee stated “…Oregon’s is pretty good. ‘Oregon has’ great loggers, 378 

and pretty darn good sawmills. For export, the shipping containerization and stuffing facilities 379 

are all pretty good, and it’s a great location for world trade that’s for sure.” However, even with 380 

the availability of raw material and a seemingly developed infrastructure, the main constraints to 381 

being innovative are still having a significant effect on the system.  382 

 383 

II.) Phase II 384 

In total 698 questionnaires were mailed, from that 131 responses were received, and 155 385 

questionnaires were undeliverable; leading to an adjusted response rate of 24%. 386 

 387 

A.) Program Awareness 388 

The results for use of available financial, educational or technical resources would better be 389 

described as overall forest sector manufacturer unawareness. The figure below (Figure 2) does 390 

not show the “Yes” (i.e., indicating that a firm has used a specific resource) option from the 391 

questionnaire as this response was non-existent in most cases.  In the few cases where the “Yes” 392 

option was selected, that response was regrouped into awareness; and therefore the table below 393 
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only reports two responses, aware and unaware. Awareness of the available resources ranged 394 

from 6% to 55%, with a vast majority being on the lower end, mean = 23.6% and median = 395 

18.4%. In total, survey respondents were asked about 46 different available resources; of those 396 

46 resources only 18 had an awareness of more than 25%. Figure 2 shows only the resources that 397 

had a 25% or more awareness among Oregon’s forest products manufacturers.  398 

Figure 2: Oregon Wood Products Manufacturers’ Awareness of Available Resources 399 

(EDD = Economic Development Districts, OEZ = Oregon Enterprise Zones, OWIC = Oregon 400 

Wood Innovation Center, BEI= Biomass-to-Energy Installation, DCTC = Dependant Care Tax 401 

Credit, BPCTC = Biomass Producer or Collector Tax Credit, SELP = State Energy Loan 402 

Program, ODE = Oregon Department of Energy, BDA = Business Development Assistance, 403 

IND. ASSOC. = Industry Associations, SCORE = Service Corps of Retired Executives, OFRI = 404 

Oregon Forest Resources Institute, SBDC = Small Business Development Centers, Other Univ. = 405 

Other Universities, BETC = Biomass Energy tax Credit, ODF = Oregon Department of Forestry, 406 

Comm. Colleges = Community Colleges, OSU = Oregon State University) 407 
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 408 

B.) Increasing Awareness 409 

Given the ubiquitous nature of electronic communications, somewhat surprisingly, the most 410 

preferred method for increasing awareness (30%) was to have paper information mailed directly, 411 

as opposed to having access to virtual information either online or via email (15%). In fact, based 412 

on some of the written responses, the survey may have helped to increase program awareness. 413 

For example, respondents wrote things like: “mail outreach to small sawmills, like this 414 

questionnaire”, and “a summary of available programs would be nice, just a list like shown 415 

above”. The only other significant recommendation (12%) for improving program awareness 416 

was to implement personal visits from experts to wood products manufacturers educating them 417 

about the programs. 418 

 419 

C.) Major Organizational Constraints to Being Innovative 420 

Oregon wood products manufacturers reported that financial limitations were currently the 421 

largest constraints to innovation. One manufacturer, after relaying that the main constraint was 422 

financial flexibility, provided examples of where money would be required; “cost of introducing 423 

new products: a) equipment, b) administrative, c) new product line prior to pay back, d) 424 

advertising”. The second largest reported constraint was the poor economy (20%). “Lack of 425 

business through this recession” is a good example of the type of responses that make up the 426 

poor economy section. Aside from the lack of money and poor economy there were three other 427 

perceived constraints for manufacturers; those were time, man power and government. The 428 

responses around a lack of time and man power were pretty straightforward and described 429 
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situations where a company is understaffed and an employee’s energy is dedicated to the very 430 

essential business practices, and they simply do not have time to think about or try innovative 431 

ideas. Fourteen percent of respondents said that government was their major constraint to being 432 

innovative; for example, “we don’t want government help with our business; we want them out 433 

of our business!”.   434 

 435 

D.) Major Industry-Wide Constraints to Being Innovative 436 

As expected, many of the reported industry-wide constraints were the same as the organizational 437 

constraints. However, there were also a few interesting additions and changes in the degree of 438 

constraint. Like the organizational constraints, we see responses regarding: a lack of money, poor 439 

economy, and government but for the first time the idea of industry culture as a constraint 440 

appears. Manufacturers that thought culture was a constraint said things like, “today's managers 441 

are older and from a different era of forestry, and so they tend to resist change”. It is interesting 442 

to notice how manufacturers do not perceive their own organizational culture to be a constraint, 443 

but do perceive it to be a fairly significant constraint within the industry as a whole. The 444 

difference in perception between organizational and industry-wide constraints was further 445 

communicated in the “lack of timber supply from our federal land” response. The availability of 446 

raw materials wasn’t recognized as a main constraint for the individual organizations (only 3%) 447 

but is perceived to be a much more significant constraint within the industry (12%). This 448 

disparity could be due to the fact that a majority of the respondents are secondary manufacturers 449 

and are not directly dependant on federal timber; however widespread media attention to this 450 
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topic has influenced their perception that primary manufacturers in the industry are negatively 451 

impacted by such resource constraints.   452 

 453 

E.) Collaborative Innovation 454 

50% of manufacturers reported that they do not participate in any collaboration (Figure 3). The 455 

second largest response, at 18%, was that manufacturers collaborated with industry associations; 456 

and 15% said they collaborated “with other manufacturers, sometimes even competitors”, or in 457 

other words they collaborated within industry. Surprisingly, only 3% of respondents said they 458 

actively collaborated with their customers. This is unfortunate because it is likely the most direct 459 

way to receive accurate feedback about product performance and what the customer really needs 460 

(Winer 2001). A study from Reichheld (1996) shows that as little as a five percent increase in 461 

customer retention has the potential for a 95% increase on the net present value delivered by that 462 

single customer. Gathering customer feedback, maintaining a high percentage of repeat 463 

customers, and therefore increasing profitability is made much easier given the plethora of 464 

technological outlets for contacting customers (Winer 2001). 465 

 466 

Survey results differed from interview results with regards to innovative collaborations. Recall 467 

that interviewees most commonly reported innovative collaborations to occur between 468 

manufacturers and academia, and this was not a collaboration mentioned by survey respondents. 469 

One explanation for this inconsistency is the difference in the two populations. The interviewees 470 
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consisted of a few manufacturers, but mostly state organizations and other associations.  471 

 472 

Figure 3: Oregon’s Forest Sector Innovative Collaborations 473 

 474 

Conclusions 475 

I.) Barriers 476 

Three prime barriers to increasing innovation in Oregon’s forest sector have been identified as 1) 477 

a recovering economy, 2) the overall industry culture, and 3) a lack of collaboration. The forest 478 

products industry was severely impacted by the recession beginning in about 2008. For many 479 

forest products manufacturers the recession meant, at the very least, decreased profit margins.  480 

As far as innovative activity goes, the recession had a snowball effect beginning with reduced 481 

business and profits leading to a reduced number of employees, which directly affected the 482 
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amount of available time to partake in innovative activities. As stated by interviewees, this 483 

snowball effect made new product development, with no guaranteed payback, an even more 484 

risky endeavor.   485 

 486 

The culture of Oregon’s forest sector is resistant to change with a general mentality of “don’t fix 487 

it unless it’s broken”, as indicated by interviewees. This culture, and the ability to change this 488 

culture, will have a major impact on the future success of Oregon’s forest sector innovation 489 

system as it has such a large influence on business practices. Correspondingly, this industry 490 

culture contributes to the lack of collaborations; another prime barrier to being innovative. As 491 

50% of Oregon’s wood products manufacturers are not participating in any type of collaboration, 492 

they are also not realizing the potential benefits that collaborations have to offer. These benefits 493 

could include, but are not limited to, access to equipment or materials that they may not 494 

otherwise have, and information transfer that may result from discussion and feedback about 495 

industry trends, etc. In other words, the lack of collaboration between industry members is 496 

reducing potential innovativeness.   497 

  498 

II.) Description of Oregon’s Forest Sector Innovation System 499 

Oregon’s forest sector innovation system has the necessary elements to be successful but must 500 

overcome the identified barriers in order to increase functionality. The industry culture is largely 501 

change resistant, and firm/interfirm cooperation could be significantly enhanced. The majority of 502 

the innovative activity is resulting in process innovations for “optimization”, and policy around 503 

innovation in the forest sector is developing as shown by the efforts of the Oregon Forest 504 



 

27 

Resources Institute and the Oregon Department of Forestry. A main supplier of the human and 505 

knowledge resources required for the creation function are Oregon State University and the 506 

Oregon Wood Innovation Center. OSU’s College of Forestry has been graduating an educated 507 

and skilled work force since 1911 and OWIC provides a critical link to academia and experts in 508 

the field of wood science. Industry personnel report that the financial resource required for the 509 

creation function is not being met, but has the potential to be enhanced by available state and 510 

federal programs. While programs are available they are being largely underutilized due to the 511 

lack of awareness. 512 

 513 

 514 
Figure 4: The Current State of Oregon’s Forest Sector Innovation System 515 



 

28 

 516 

III.) Recommendations 517 

The Oregon forest sector innovation system is encountering road blocks, and for the most part is 518 

being stalled even before innovative creation can begin. The lack of financial resources, change 519 

resistant culture, and a lack of collaboration and awareness are important road blocks. Therefore, 520 

the following recommendations have been developed to address these obstacles. The industry 521 

needs to be more aware, and industry association or state organizations such as OWIC may be 522 

one mechanism to increase awareness of policies, incentives, and other tools. As revealed in the 523 

results, there is little awareness and high availability of financial resources for wood products 524 

manufacturers. As the reported main organizational constraint to being innovative was a lack of 525 

money, the availability of incentives provided by the state and federal government can be a 526 

means of reducing the financial risk involved with an innovative project.  527 

 528 

The second recommendation is to increase the opportunities for student internships. As 529 

suggested by interviewees, increasing the ratio of younger educated employees to older 530 

traditional employees is likely the most direct way to make a lasting shift in the culture of the 531 

industry. Hovee (2005) recommended a similar solution to increasing forest cluster vitality; 532 

“improved knowledge of and interaction with students”. While there are currently student 533 

internship opportunities through OSU’s Department of Wood Science and Engineering, those 534 

opportunities are limited as they are provided by only a few core companies. This availability of 535 

internships will have to come from the broader industry and not just a few companies. If 536 
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increasing the available student internships were successful it could help to alter not only the 537 

culture but increase industry collaborations as well.   538 

 539 

Lastly, providing the results of this research to policy makers to inform them about the current 540 

state of innovation in Oregon’s forest sector is a prime opportunity. Current information has the 541 

potential to redirect focus, influence recommended actions and help to further develop relevant 542 

policy. 543 

 544 

Limitations 545 

There are limitations with this research. First, the final list of interviewees was selected mainly 546 

by OSU faculty and convenience sampling. This may have lead to bias. With regard to 547 

convenience sampling, if a potential interviewee either did not respond to the initial contact 548 

email, or responded that they were unavailable, they were no longer considered. Further, the 549 

process of coding interview results was not done by multiple individuals but rather was done 550 

solely by the primary researcher. Without inter-coder reliability, there is an increased potential of 551 

introducing researcher bias to the results.   552 

 553 

Lastly, as stated by other IS researchers (Hovee 2005) identifying the definite boundaries of 554 

Oregon’s innovation system can be extremely difficult to achieve; it’s not something as simple as 555 

a state line. Several of the identified major actors are not located in Oregon but still have a direct 556 

influence. In reality, neighboring states and other national influences have an effect on the 557 

practices, products and trends in Oregon’s forest products industry, but this was beyond the 558 
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scope of this research. Therefore, the results of this research provide useful insights into 559 

Oregon’s forest sector innovation system, but are only a first step towards a comprehensive 560 

picture. 561 

 562 

Future Research  563 

Trying to identify all the actors, roles, responsibilities and relationships in Oregon’s forest sector 564 

innovation system would be similar to putting together a puzzle without knowing what the final 565 

picture is supposed to look like. You may be able to successfully piece together a few small 566 

sections, but how all the pieces come together is a much more difficult task. Therefore, one 567 

potential area for future research that may help to guide this process could be to follow the 568 

production of a single product all the way through the supply chain. The advantage of this 569 

project would be the opportunity to talk directly with the experts along the way and ask questions 570 

specific to that process and how it relates to the rest of the industry. In practice, this would mean 571 

having lengthy interviews with the experts. Doing this will provide several areas for follow-up 572 

that may be outside of the supply chain (industry associations, academia, organizations, 573 

government) and eventually piece together the puzzle that is an innovation system. This process 574 

would need to happen numerous times, following several different products and different leads to 575 

result in a comprehensive description of Oregon’s forest sector innovation system. The next 576 

logical question, moving forward with the above acquired knowledge, would be specifically how 577 

greater integration into the innovation system results in improved firm performance. Or in other 578 

words, if a firm chose to make a concerted effort to further integrate itself within the innovation 579 
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system what direct improvements could they expect as a result. Select case studies of 580 

successfully integrated wood products firms could be a means to gather this information. 581 

 582 
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