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Abstract
Early in the 21st century, the inter-dependency between humans and forests has never been greater. Ecosystems 
are strained by multiple natural and human-caused disturbances. Demand for raw materials is on the rise. Forests 
are supporting a range of non-timber needs such as conservation of soil and water resources. Thousands of 
small communities dependent on forests are facing new challenges wrought by globalization.

In this volume, contributors from five continents provide their perspectives on the role for extension and technology 
transfer in meeting the needs of people and forests around the globe. A number of the contributions address best 
practices for sustainable management on areas under public or private forest land ownership. Others focus on 
socio-economic conditions and measures for encouraging stewardship at the community level. Optimizing the 
uptake of knowledge is another theme evident in the collection, with a number of papers sharing approaches for 
improving policy, planning, and practices. Examples of effective programs and partnerships are provided to share 
experiences in supporting the need to adapt to changing ecosystems and changing human needs.

This compilation provides documentation to support the 9th Extension Working Party Symposium of the 
International Union of Forest Research Organizations (IUFRO), hosted in Mattawa and Ottawa, Ontario, Canada, 
September 21 through 26, 2008. Besides marking the first time Canada has played host, the symposium brings 
together for the first time the IUFRO Working Parties for Extension (Working Party 6.06.02) and Technology 
Transfer (Working Party 6.06.01). Participants shared ideas, practices and experiences in the hopes of enabling 
greater use of knowledge to meet the needs of landowners, managers, interested citizens, and forest-based 
communities. Collectively, symposium participants are helping to characterize the Evolving Challenges and 
Changing Expectations for Forestry Extension around the world.

Resumé

L’interdépendance entre les humains et les forêts n’a jamais été aussi forte qu’elle l’est actuellement. Les 
écosystèmes subissent les pressions de nombreuses perturbations naturelles et anthropiques. La demande en 
matières premières est à la hausse. Les forêts satisfont un éventail de besoins autres que ceux en matière ligneuse, 
comme la conservation des sols et des ressources en eau. Des milliers de petites collectivités dépendant des forêts 
doivent relever de nouveaux défis posés par la mondialisation. 

Dans cet ouvrage, des auteurs provenant de cinq continents présentent dans leurs articles leurs points de vue 
sur le rôle de la vulgarisation et du transfert de technologie pour satisfaire les besoins des gens et des forêts 
partout au monde. Un certain nombre des articles portent sur les meilleures pratiques de gestion durable des terres 
forestières publiques ou privées, tandis que d’autres abordent les conditions socioéconomiques et les mesures de 
promotion de l’intendance communautaire. L’optimisation de l’acquisition de connaissances est un autre thème 
récurrent de l’ouvrage, un certain nombre d’articles présentant des démarches qui visent à améliorer les politiques, 
la planification et les pratiques. L’ouvrage présente des exemples de programmes et partenariats efficaces afin de 
mettre en commun les expériences en matière d’adaptation aux changements qui touchent les écosystèmes et les 
besoins humains. 

Cet ouvrage constitue la documentation à l’appui du 9ème Symposium du groupe de travail sur la vulgarisation de 
l’Union internationale des instituts de recherches forestières (IUFRO), lequel s’est tenu du 21 au 26 septembre 2008 
à Mattawa et à Ottawa (Ontario, Canada). Non seulement s’agissait-il de la première fois que le Canada en était 
l’hôte, mais le symposium a aussi réuni pour la première fois le groupe de travail de l’IUFRO sur la vulgarisation 
(groupe de travail 6.06.02) et celui sur le transfert de technologie (groupe de travail 6.06.01). Les participants ont 
mis en commun leurs idées, leurs pratiques et leurs expériences en vue d’accroître l’application des connaissances 
afin de satisfaire les besoins des propriétaires fonciers, des gestionnaires, de citoyens intéressés et des collectivités 
dépendant de la forêt. Ainsi, les participants au symposium aident collectivement à caractériser Les défis et 
l’évolution des attentes en matière de vulgarisation forestière partout au monde.
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Recent research has significantly expanded our 
knowledge base regarding the environmental, 
social, and economic benefits and functions 
of urban forests. This knowledge has been 
translated into an abundance of technology 
transfer products, distributed across many U.S. 
cities. 

Certain products are intended to inform, and 
then convince local decisionmakers about 
the need to commit resources to urban 
forest management and green infrastructure. 
Anecdotal feedback from across the United 
States is that adoption of urban forestry 
programs in cities is at point “B” on the adoption 
curve (Figure 1). We know little about the actual 
influence of technology transfer products on 
local elected leaders or the professional staff 
of municipal government (such as planners 
or public works directors). We also have little 
knowledge about technology transfer impact 
on urban forest policy and actions at the local 
government level.

This presentation will report results from an ongoing 
research program. As the research proceeds, three 

domains of theory are proving relevant: innovation 
diffusion and adoption (from both organizational and 
policy perspectives), communities of practice, and 
open source materials. 

Adoption of Innovation
Innovation adoption at the individual level is well 
understood but organizational innovation adoption, 
particularly in the public sector, involves additional 
layers of social interactions. Some general principles 
apply. Rogers’ model of innovation diffusion (2003) 
reported five variables that influence the rate at which 
new ideas or products are adopted by individuals 
or organizations: (1) the perceived attributes of 
innovations, (2) the type of innovation decision 
(i.e., optional, collective or authoritative), (3) the 
communication channels used, (4) the nature of the 
social system that is adopting the innovation, and (5) 
the extent of the change agents’ promotion efforts. 

The perceived attributes of innovations are the most 
researched variable and are thought to account for 
half of the variability in rate of adoption. Five distinct 
traits are thought to contribute to the favourable 
perception of an innovation (Rogers 2003), and may 
be particularly important in organizational innovation 
adoption: (1) relative advantage, (2) compatibility, (3) 
low complexity, (4) trialability, and (5) observability. 

Rogers (2003) also identified five sequential stages 
that organizations move through to adopt new 
innovations: (1) agenda-setting, (2) need matching, 
(3) redefining/restructuring, (4) clarifying, and (5) 
routinizing.

It is likely that social dynamics play out significantly 
with regard to both innovation trait perception and 
the stages of organizational innovation adoption. In 
both instances organizational behaviour is based 
on the cumulative perceptions and actions of many 
individuals across a particular organization, such as a 
municipal government.

Science and Community Change:
Technology Transfer, Urban Forestry, and Local Government Policy

Kathleen L. Wolf1  and Jana Dilley  
1Kathleen L. Wolf, Ph.D.; Research Social Scientist, College Of Forest Resources, University of Washington, Box 352100, Seattle, WA 98195; 
Kwolf@U.Washington.Edu

Figure 1. Innovation adoption curve (from Rogers 2003).
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Communities of Practice

Communities of practice (CoP) theory offers 
insight on how distinct subgroups within a larger 
organization operate, and the potential dynamics 
of innovation within and between such subgroups. 
Communities of practice are social structures that 
lead to social learning, and are formed by people 
who engage in a process of collective learning in a 
shared domain of human endeavour (Wenger 1998). 
They are groups of people who share a concern 
or a passion for something they do, and learn 
how to do it better as they interact regularly. Three 
characteristics are crucial: commitment to a shared 
domain of interest, community relationships built 
through the pursuit of their interest in the domain, and 
development of a shared practice or set of resources.

Two important aspects of social learning are 
reification and participation (Wenger 1998). 
Reification is the process of giving form to experience 
and creating something that reflects learning. Active 
participation is also necessary to the group learning 
process: it requires both action and connection to 
others in the group.

Brokers enable knowledge movement (Wenger 
1998), being people who belong to more than one 
community of practice, and act as agents of transfer 
between communities. Successful brokering involves 
translation, coordination, and alignment between the 
perspectives of two or more communities. Boundary 
encounters also facilitate knowledge transfer, and 
are bridging events that provide connection between 
two communities. The success of these encounters, 
in terms of the transfer and adoption of knowledge, 
depends on the relationships of the people involved 
in the encounter (Wenger 1998).

Open Source Authoring
Finally, the transmission of scientific information 
appears to be an Open Source dynamic, in that 
stakeholders and champions customize the format 
and relevance of evidence-based sources. Open 
source software has taken hold in the technology 
industry over the past decade. It was originally 
developed as a means to address a “software crisis” 
– namely that software systems were taking too long 
to develop, cost too much, and did not work well.

The open source model has been applied to fields 
other than software (such as a high-performance 
windsurfing community). The transfer of urban 
forestry research may be viewed as another 

application of the open source model. Urban forestry 
knowledge tools are often developed by teams or 
individuals with the same goals in minds as the 
developers of open source software: to create 
products that are free, redistributable, modifiable, 
and non-discriminatory (Feller and Fitzgerald 2000). 
Many urban forestry tools are freely distributed and 
are meant to be modified by communities to fit their 
unique needs and uses, in much the same way that 
open source software is modifiable. The final version 
of such products is not determined by their originator; 
they are adapted for use in an organizational context 
in order to be more meaningful to a target audience. 
In the case of urban forestry, target audiences are 
often professional staff or local policymakers.

Theory Connections
Rogers described the linkages between technology 
transfer and the diffusion of innovations. Both “deal 
with causes of social change, the process through 
which the structure and functioning of systems are 
altered” (Rogers 2002, p 328). Key differences that 
Rogers noted between the diffusion of innovations 
and technology transfer are:

• Diffusion is user oriented; technology transfer is 
producer oriented.

• Diffusion emphasizes individuals and social 
networks; technology transfer emphasizes 
organizations.

• Diffusion is spontaneous in nature; technology 
transfer is planned.

• Diffusion focuses on how innovations, once available 
in a system, spread among system members and 
become adopted. Technology transfer focuses 
on how research results become applied or 
commercialized. 

All three theory sets – diffusion of innovations, 
communities of practice, and open source – offer 
insights concerning more effective technology 
transfer to local government decision makers. 

The adoption of urban forestry in response to 
scientific information is dependent on perceptions 
of an urban forestry program as a “product,” 
and appears to proceed along the stages of 
organizational innovation adoption. Technology 
transfer may be better served if the social processes 
of organizations are given as much attention as 
the natural resource-oriented goals and objectives 
proposed by urban forestry research.
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For instance, communities of practice could play an 
important role in urban forestry technology transfer. 
Engaging members of professional communities 
within cities (beyond natural resources) expands 
the diffusion and adoption potential. Reification 
and participation may be processes through which 
technology tools are developed in an open source 
fashion. The social learning that occurs through 
these processes may lead to the adoption of new 
technologies. Brokers and boundary encounters may 
promote the transfer of ideas and tools from one 
internal municipal community to another. 

The open source model suggests that urban forestry 
technology transfer tools can be developed within the 
context of a community setting, with individuals and 
organizations taking a basic idea and adapting it to 
their local needs. Similar to successful open source 
software projects, urban forestry technology tools 
that are developed in this manner are more likely to 
be successful if professional staff are involved, an 
effective project leader is overseeing the effort, and a 
strong hierarchy is in place.

A technology transfer assessment is underway 
to evaluate the effectiveness of urbancforestry 
outreach, in order to provide practical guidelines 
for adapting existing technology transfer products, 
and developing and distributing future products. In 
addition, a community trace analysis will track how 
science moves within local government and comes 
to bear on policy decisionmaking. While the research 
focus is urban forestry, this presentation will translate 
key theories and findings to a broader set of forestry 
policy situations.
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