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Developing Research 
Linkages: Learning from 
Others 

I 
·'No man is an island, entire a/itself; every man is a piece 
a/the continent. a part a/the main: ... " 

John DOMe [1573-1631] DevotIOns. XU 

ndividual scientists can conduct research by themselves, in 
isolation from their peers and other scientists. Research 
organizations can carry out their research programs with little 
interaction with outside organizations or people. However, all of 
us can learn from others. Scientists and organizations are li kely to 
be more effective if they are in contact with and can exchange 
information with other scientists and/or other research 
organizations. Some large-scale problems at the regional or global 
le vel may require joint collaborative research by a number of 
different scientists working at different locations and often for 
different organizations. As a research manager you can enhance 
your research program by promoting and facilitating the 
networking of people on your staff with those of other 
organizations in other countries, and promoting the exchange of 
information. 

In this module we will help you, as a research manager, evaluate 
the potential for networking among researchers and research 
organizations to produce benefits to your research organization, 
and suggest ways to faci litate research networking when it appears 
to be desirable. We'll review the rapidly expanding potential for 
utilizing computerized informat ion networks to gain access to 
major sources of information around the world that may be helpful 
to you and your scientists in plalUling, managing, and conducting 
your forestry research program. 
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Skill & 
Knowledge 
Assessment 

Module 11 
Developing 
Research 
Linkages: 
Learning from 
Others 

If you would like to find 
out how much you 
improve your skills and 
knowledge by studying 
this module, we suggest 
that you complete this 
exercise before 
beginnning the module. 
This will establish your 
current level of skill and 
knowledge about the 
topics covered in this 
module. At the end of 
the module there is an 
identical skill and 
knowledge assessment 
form which you can 
complete once you have 
finished the module. By 
completing and 
comparing the before 
and after assessments, 
you can determine the 
extent to which you 
have improved your 
skills and knowledge. 

Below are listed a number of skill and knowledge statements 
derived from the objectives of the study units in module II. 
These are identical to those listed for this module in Study Unit 
0.3 - Self-assessment of Training Needs, which you may have 
completed initially to guide your course of study. Please read 
each statement carefitlly and indicate with a checkmark the level 
that best describes your current skill or knowledge, from 1 to 5, 
using the following descriptions. 

f cannot perform Ihis skill, or f have nOl been exposed 10 th e 
information. 

2 f cannot perform this skill. but have observed Ih e skill or have been 
exposed 10 the information. 

3 f can perform Ihe skill or express Ihe knowledge with assislance from. 
others. 

4 f can perform the skill or express the knowledge wilhoul assislance 
!rom others. 

5 1 can perform th e skill or express the knowledge we ll enough to 
inslruct others. 

Ski" or Knowledge Statement 

Your Level of Ski" or 
Knowledge 

1 2 3 4 5 

a) Des cribe the various types of research 
networking used in your organization. 

b) Suggest ways in which your organization could 
strengthen and expand its research networking. 

c) Describe the benefits of establishing a 
management information system in your 
organization. 

d) Describe the benefits of linking your organization 
to international computer networks such as 
Internet. 
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Objectives 
When you have 
completed this study 
unit you should be 
better able to: 

• describe the various 
types of research 
networking used in 
your research 
organization; 

• identify potential 
organizations and 
individuals with which 
your organization 
might establish 
research networks; 
and 

• suggest ways in 
which your 
organization could 
strengthen and expand 
its research 
networking. 

Facilitating Research 
Networking 

S,;onoo;" '00;,1 "t;,;ty. As m,n'g" of "s"",,h, yoo most 
be aware that scientists need to communicate with other scientists. 
Frequent contact between scientists is essential for the progress of 
sc ience. In this unit we'll explore with you the various ways that 
scientists interact. You ' ll lea rn about formal approaches to 
research networking, and some of the effective nonformal means 
of interaction often used by scientists worldwide. We'll then help 
you take an in-depth look at the way researchers in your own 
organization network with other researchers. Lastly, we ' ll help 
you to envision ways your organization can assist your scientists 
to improve their networking capability. 

people. Moravcsik ( 1986) 

The Role of Research states that most of the 

Networking important communication 
among scientists takes place Networking refers to the fonna I 
through person-to-personand infonnal ways in which 
contact , and by written fOlms scientists and research 
of communication.organizations contact one 

another and develop working Science is a social activity. 
relationships to exchange Frequent contact among 
information, cooperate in scientists is essentia I for the 
research studies , and coordinate progress of science . Through 
research programs and projects . contacts with other resea rchers 

and organizations, scientists One of the chief ways of 
exchange ideas and learning is through direct 
infonnation, collaborate oncontacts with other people. 
research studies , validate People learn from other people. 
scientific di scoveries, and This is as true within the 
disseminate research results. scientific community as it is in 
Organizations work with each society at large . Scienti sts 
other to coordinate researchlearn and exchange infonnation 
programs and to facilitate the through contacts with other 
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sharing of expertise, equipment, and facilities. Contacts among 
scientists are stimulated through the development of informal and 
formal networks of scientists and organizations. 

Lack of interaction among researchers can result in inefficiencies, 
unneeded duplication of efforts, and waste of resources. 
Experience indicates that having a critical mass of researchers in 
an area can help in achieving significant progress in a reasonable 
time. This critical mass is not available in most developing 
countries. 

A survey of forestry research organizations in developing 
countries (39 respondents) indicated (table II. J. J) that from 40 to 
60 percent of the organizations never formally interact with other 
research or educational institutions in their own country in 
cooperative research or training and staff exchange (Bengston, Xu, 
and Gregersen J988). Interestingly, formal interaction with 
agricultural research organizations in cooperative research is 
almost as frequent as with other forestry research organizations. 
InfOlmal interaction in the fonn of information exchange is more 
frequent, as might be expected. Similar results were obtained in a 
survey of forestry research organizations in 85 countries (lTFFR 
1988). Only 55 percent of the respondents reported having any 
cooperative arrangements with either domestic or foreign research 
organizations. 

As indicated in table 11.1. J, formal interaction between countries 
is almost as frequent as intracountry interaction. The interaction 
with international institutions occurs mainly through FAO, World 
Bank, and other projects. 

The lack of coordination and communication among research 
organizations in developing countries is discouraging in many 
cases. Mechanisms need to be developed for expanding and 
improving the interactions among researchers themselves. This 
can partly be achieved through effective research networks, but 
there also are other things which need to be done, such as 
increasing the funding available for exchanges of scientists, 
attendance at scientific meetings, and so forth. 

To make effective use of the available human and other resources, 
managers of forestry research organizations should encourage, 
facilitate , and promote research networking. 
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Table 11.1.1. Formal interaction between public for estry research organizations in 
developing countries (n=39) and other organizations. Numbers in the table are the 
percent of respondents for each level of in teraction (never, occas ional , and 
frequent) , type of interaction, and type of organization wi th which interac tion 
occurs. 

Type of 
Organization 

Type of Inleraclion 

Cooperalive Research Training or Siaff Exchange Exchange Informalion 

Never 
Interact 

Occasionally Frequently 
Interact Inleract 

Never Occasionally Frequently 
Interact Interact Interact 

Never Occasionally Frequently 
Interact Interact Interact 

Forestry research 
organizations in 
yo ur country 

43 32 24 41 35 24 22 32 46 

Agricultural 
research 
organizations in 
you r country 

46 38 15 62 36 3 23 23 54 

Educational 
institutions in 
your country 

54 8 38 44 33 23 18 44 38 

Research 
organizations in 
other countries 

51 31 18 38 44 18 15 46 38 

Educat ional 
institutions in 
other countries 

59 36 5 23 54 23 26 56 18 

International 
institutions (FAD , 
World Bank, etc.) 

54 28 18 33 44 23 15 49 36 

Organizations that 
use research 
results (Iirms, 
landowners, etc.) 

54 36 10 59 33 8 18 54 28 

Source: Bengston, Xu, and Gregersen ( t988 ). 

Importance of Research Networking 
Commwlication and exchange of information amo ng scientists is 
essential for the functioning of scientific research. Modern 
science would not have developed as it has without 
communication among research scientists. To be effective, 
scientists must make their work known and seek constructi ve peer 
review to establish a mutual consensus regarding scientific 
knowledge. Exchanging ideas and information while research is 
in progress, and collaborating with other scientists, can grea tly 
speed up the process of finding solutions to the complex critical 
problems currently facing science and soc iety. 

Many of the forestry research problems facing the world today go 
far beyond the administrative boundaries of any national forestry 
research institute and exceed its financial and human resources. 
Modem science is truly interna tional. Much can be gained by 
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cooperative research among forestry research institutes in several 
countries, and by sharing expertise and exchanging infonnation 
among scientists working on common problems in many different 
areas of the world. No single research institution has a monopoly 
on research expertise for all fields of forestry. Each can gain by 
interchanges of information among scientists, and by fostering 
some fom1 of research collaboration through research networking. 
Organized collaborative research often can produce far more than 
the sum of what would be produced by individuals working in 
isolation. 

Most of the major problems in the world relating to the 
management and use of forest and related resources cut across 
many disciplines, often involving the physical, biological, and 
social sciences. Work on such problems requires the exchange of 
infonnation and cooperation of scientists from many disciplines. 
Yet much of science is organized by scientific disciplines. 
Universities are organized by scientific disciplines, with 
departments of botany, soils , forestry, economics, etc. Forestry 
research organizations have a similar organization, with research 
units in forest hydrology, genetics, entomology, silviculture, wood 
technology, and others. This type of organization, built around 
scientific disciplines, facilitates work within disciplines to advance 
the frontiers of science. However, to address major problems in 
forestry, there is a need to encourage multidisciplinary research. 
The development of problem-centered research networks can 
facilitate the interaction of scientists from many disciplines and 
many organizations. 

Functions of Research Networking 
Scientists form professional organizations to facilitate the 
exchange of information and contacts among scientists. They 
collaborate with other scientists to enhance their research 
programs. Research organizations coordinate research, develop 
working relationships, and share equipment and expertise with 
other organizations. Voluntary organizations promote the 
exchange of infonnation and experimental materials, such as 
seeds, for special areas of research. These and other types of 
social relationships among scientists and research organizations 
are examples of research networking. 

Research networking: 

• promotes the sharing of scientific infonnation and expertise; 

• 	 provides opportunities for developing staff skills and 
exchanging technologies; 
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• provides access to knowledge and skills outside of forestry 
research organizations; 

• reduces research costs and makes more effective use of scarce 
research talents and skills; 

• 	 reduces unnecessary duplication of research effort; 

• coordinates research programs for a more effective problem
solving approach; and 

• 	 links researchers and educators and trainers to facilitate the 
transfer of updated information in the classroom and the field. 

Although research networking includes the development of 
common research designs and the pooling of research data, it 
encompasses far more activities and interests. Moravcsik (1986) 
points out that sharing facts is a relatively unimportant part of 
communication among scientists, and thus computerized 
information bases playa relatively unimportant role. He states 
that scientists in the Third World need to share not only technical 
information, but also information about scientific methods, the 
management of science, and the philosophy of science. 

Types of Research Networking 
Research networking can be done informally, through infrequent, 
casual, spontaneous contact with other scientists or organizations, 
without any formal agreement among those who participate. It 
also can be done more formally, under the sponsorship of some 
organization which has networking as one of its functions. Or, it 
can be conducted through formally approved agreements drawn up 
between research organizations, that spell out the terms of 
cooperation. 

Networking can be done by individual scientists, who participate 
in networks on an individual basis. Networking also can be done 
by organizations, where the networking is carried out among 
organizations through their designated representatives. 

There are many ways in which networking of individual scientists 
and research organizations can be carried out: 

• "Invisible Colleges." Scientists develop many informal 
contacts with their peers as a means of keeping abreast of the 
latest work in the field, and to exchange ideas with each other. 
Linked together by an interest in a common research area , these 
informal , loose-knit groups of people are said to form an 
invisible college (Ziman J976). Scientists visit each other, seek 
each other out at scientific meetings, communicate by telephone, 
letter, or other means. These invisible college networks are not 
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organizations, have no officers, no charter, no set meeting time, 
publish no newsletter. They simply consist of a number of 
scientists who are bound together by an interest in 
communicating with one another in order to further their 
research in some particular field. The motivating force behind 
such networks is the initiative of individual scientists who want 
to be on top of things in their chosen field of research. 

Many of the latest developments of science, and much of the 
technology transfers among scientists, take place through such 
informal contacts among individuals. Because these loose-knit 
associations of individual scientists lack a sharply defined 
identity, and are not easily seen, they tend to be overlooked in 
considering research networking. Nevertheless, they can be one 
of the most effective forms of research networking, and deserve 
the strong support and encouragement of research managers and 
funding organizations. 

• Professional Societies. 	Scientists join national and 
international professional scientific societies, and participate in 
the activities of these societies, to meet other scientists and 
exchange information. Membership and participation in a 
scientific society is a form of research networking. By attending 
and presenting papers at meetings and conferences sponsored by 
the society, scientists are assured of meeting many other 
scientists who share a similar interest. A scientist who serves on 
committees or becomes an officer in such a society often 
develops close working relationships with fellow members. 
Scientists should be encouraged to participate in professional 
scientific societies, and be supported with some travel funds to 
the extent possible so as to make active participation possible . 

• Information Networks. 	Information networks are set up to 
facilitate exchanges of information among scientists and 
practitioners with a common interest, typically through 
newsletters. These networks often are supported as part of some 
other ongoing program, or are funded by a special grant. 
Typically, they publish and distribute newsletters to those 
interested in being on the mailing list. Many of these are free . 
Examples of such networks include: Rural Development 
Forestry Network (formerly Social Forestry Network); Forest, 
Trees and People Newsletter (International Rural Development 
Centre, Swedish University of Agricultural Sciences); and 
Agroforestry Today (newsletter from ICRAF, the International 
Centre for Research on Agroforestry). Others, such as the 
International Society of Tropical Foresters and the Nitrogen 
Fixing Tree Association , may require a modest membership fee . 
Becoming a member of such a network ensures the scientist of 

Module 11 8 



keeping abreast of new developments in a particular field of 
interest, at little or no cost to the individual scientist. Some 
networks maintain and publish a list of members and their 
addresses, to facilitate members getting in touch with one 
another. Research managers should ensure that the research 
scientists on their staff are familiar with the various information 
networks that exist . 

• Research Project Networks. 	Networks are set up to coordinate 
research efforts in a particular problem area. Research project 
networks may: develop, publicize, and provide training in a 
commonly accepted research design; develop and provide a 
centralized data processing and analysis service; maintain an 
aggregate data bank to be shared among members; publish 
newsletters; hold periodic workshops and meetings to exchange 
information and develop plans for future activities; and secure 
and distribute research funds. Not every network engages in all 
of these activities, and some have other activities. Most 
research networks are set up at the initiati ve of some outside 
funding agency that wishes to initiate and coordinate research 
activities on a relatively large regional or international scale. 
Establishing and maintaining such research networks requires 
considerable funds to support networking activities over a 
relatively long period of time. 

Scientists and research institutions who become members of 
such networks may gain access to special expertise, training, 
funding , infomlation, and special services that otherv"ise would 
not be available. To gain these advantages they must commit 
personnel and resources for research studies that are strongly 
influenced and/or controlled by outside sponsors and members 
of the network. Membership in research networks usually means 
making a commitment to support some part of the network 
research program, often for a period of several years. 

Examples of research project networks include: Nitrogen Fixing 
Tree Association; Oxford Forestry Institute Tropical Pine 
Provenance Research Network; Central American and Mexican 
Cooperati ve in Conifer Resources ; Madelena regional network 
of Centro Agronomico Tropical de lnvestigacion y Enseiianza 
(CATIE); International Development Research Centre of Canada 
bamboo/rattan network; World Wildlife Fund Network; and 
Forestry/Fuelwood Research and Development (F/FRED) 
project. 

• Organizational Networks. 	 Forestry research organizations 
maintain informal contacts with other research and nonresearch 
organizations, both inside and outside of forestry, to become 
better informed about activities that may influence forestry 
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research. They al so may develop formal agreements with other 
institutions to promote the interchange of information, exchange 
of personnel, sharing of equipment and facilities , research 
collaboration , and coordination of research programs. They may 
participate in formal research networks among forestry research 
institutions to coordinate research projects. Most are members 
of the International Union of Forestry Research Organizations 
(IUFRO) which provides research scientists and managers with 
the opportunity to join one or more of the many subject working 
groups of IUFRO and engage in worldwide networking with 
scientists of similar interests. Some enter into formal twinning 
arrangements with other research organizations in order to 
facilitate the exchange of information and personnel. All of 
these are examples of organizational networking to further the 
objectives of a forestry research organization . 

• Communication Networks. 	A rapidly growing type of network 
is the use of electronic mail , through the use of INTERNET or 
other global information network faci I ities. This permits the 
rapid and rel atively inexpensive exchange of messages, data , 
and information among personal computers. Research scientists 
at one location can have rapid and direct contact with 
researchers in other locations, including other countries around 
the world . For more information about such networks, see 
Study Unit 11.2. 

Salleh (1992) has reviewed some of the many forestry research 
networks that currently exist in the Asian-Pacific region (see box 
11.11). 

Active scientists in any field of research often belong 
simultaneously to several different scientific networks, both 
informal and formal. They may have informal contacts with peers 
in their discipline, be active in special interest groups or as officers 
of one or more professional societies, and be on the mailing list for 
one or more networks publishing newsletters. They may take part 
in some fonn of research project network. They also may have 
contacts with other scientists through networks linking their own 
research organization and other organizations. All of these 
networking activities can have an important influence on a 
scientist's work and on the professional and peer recognition given 
to that work. 
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Box 11.1.1. Examples of forestry research networks in the ASia
Pacific region. 

ASEAN programs: 
Asean-Australia Cooperative Program on Living Coastal Resources, with 
emphasis on mangrove and coastal reef ecosystems. 
Asean-Canada Forest Tree Seed Centre, Mauk-Lek, Thailand. 
Asean-New Zealand Afforestation Project, Tarlac Province, Philippines. 
Proposed Asean-Australia Forest Tree Improvement Program, Thailand. 
Asean Timber Technology Centre, Kuala Lumpur, Malaysia. 
Asean Institute of Fo rest Management, Kuala Lumpur, Malaysia. 

IDRC Programs: 
Rattan Forestry Research Network, Malaysia. 
Regional Mangrove Information Network, Philippines. 
Bamboo Network, Beijing. 
Palm Wood Research Network. 

UNESCO-UNDP Program on Demographic Study of Lowland Dipterocarp Forest in 
Pasoh, Malaysia. 

Royal Society (UK) Southeast Asia Rainforest Research Program, Sabah, Malaysia 

Forestry/Fuelwood Research and Development Project (F/FRED) MPTS Network, 
Bangkok, Tllailand. 

International Tropical Timber Organization (lTTO), Yokohama, Japan. 

TROPENBOS (research in the humid tropics), Indonesia 

IUFRO-SPDC 

Plant Resources of South East Asia (PROSEA), Indonesia, Malaysia, Philippines, 
Tllailand. 

FAD Projects (many different networking research topics) 

Adapted from: Sal/eh 1992, pages 31-33. 

Networking among forestry research organizations can influence 
program direction and enha nce research accomplishments of the 
member organizations. But unless organiza tional networking is 
actively supp0l1ed by research management and the scient ists 
involved, it can become just a paper network, wit h little activity or 
influence on actual research activities. There is little rea so n to 
establ ish a research network among fores try research organizations 
unless it will have an influence on the kind of research being done 
and on research accomplishments. 

Networking with Nonforestry Research Organizations 
A substantial amount of research directly related to forestry is 
conducted by agricultural and other non forestry research 
organizations (see Bengston et at. 1988, for examples from the 
Asia-Pacific region). Research in watershed management, 
hydrology, and so il s is conducted by university departments of 
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agronomy, soils, and engineering, and by government agencies 
representing agriculture, water resource development, and other 
nonforestry programs. Much basic biological research related to 
forestry is conducted by university departments of botany, ecology, 
genetics, zoology, and other biological sciences. Much of the research 
related to agroforestry is conducted by university departments of 
agronomy, animal husbandry, soil science, and others, and by special 
agricultural and other institutes. Much of the social science research 
related to forestry development is conducted by anthropologists, 
geographers, sociologists, and other social scientists outside of 
forestry research organizations. Research directly related to forest 
products is conducted by forest products industries, other industries, 
and by engineering and other university departments, among others. 

Nonforestry research organizations throughout the world possess 
considerable knowledge and expertise and conduct research that is 
directly relevant to forestry research. Managers of forestry 
research seek to develop close working relationships with those 
non forestry research organizations that are most relevant to their 
research programs. By encouraging and supporting the 
establishment of research networks with such non forestry research 
organizations, forestry research managers can more effectively 
utilize available scientific expertise and coordinate research 
programs to make more efficient use of their research funds. 

Linkages Between Researchers and Educatorsrrrainers 
Educators and trainers utilize basic and applied knowledge about 
science and technology in their education and training acti vities. 
Many educators and trainers are themselves researchers, and keep 
abreast of current developments in their field. However, some 
simply do not have the time or resources to conduct research on 
their own. Because educators and trainers are the ones who train 
the scientists and resource managers for the future, it is important 
to encourage close contact between research scientists, educators, 
and trainers . By sharing information and ideas, all can have the 
benefit of the most recent knowledge of science and technology, 
and ensure that this is passed along to young professionals in the field . 

Networks that facilitate the interaction of scientists, educators, 
trainers, and field professionals should be strongly encouraged and 
supported by research managers in forestry. It is the educators and 
trainers who will produce the research scientists of tomorrow. It is 
in the self-interest of research managers to ensure that the 
information on which the training of future scientists wi II be based 
is the best available . Further, such networks provide access to a 
considerable pool of scientific expertise and managerial 
knowledge that can benefit research programs of the forestry 
research organization. 
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Facilitating and Encouraging Networking 
Burley (1986, 1989) suggests several principles for success in 
research networking related to research projects: 

• 	The problem should be: 
- clearly defined with a specified research agenda ; and 
- common to several countries. 

• 	 Participants and collaborators should: 
- have a strong self-interest in participating; 

contribute some resources to networking activities ; 
- be sufficiently trained and have expertise to make significant 

contributions to networking efforts; 
- be willing to share results of activities with other 

participants through a variety of activities; and 
-	 develop mechanisms for the extension of research results to 

intended users. 

• 	Networks should: 
- be guided by strong leaders who have the confidence of the 

participants; 
- acquire outside funding to facilitate the birth and early 

functioning of the network; 
not be considered permanent institutions, but be flexible in 
adapting to the skills and requirements of participants; and 

-	 have local institutional continuity and commitment. 

Burley identified a number of problems that have been 
experienced in existing networks. These include: 

• 	 Disagreements and/or competition among participants as to: 
- topic or species; 
- appropriate experimental design; 
- comparable assessments and appropriate analysis; and 
- leadership. 

• 	 Inadequate: 
- activity and resources ; 
- amounts of test materials; 
- communications and feedback ; and 
- national goverrul1ent commitment. 

• Difficulties experienced in : 
- identifying participants; 
- exchanging plant material because of international controls 

and lack of facilities ; 
- identifying and preparing adequate documentation for 

donors; and 
- obtaining finance for coordination and supporting activities . 
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If research networking is to succeed, it must have the support of 
those who manage and fund research programs. Every effort 
should be made to ensure that those who fund research are aware 
of the importance of networking in scientific research , so that 
adequate funding to support this activity will be provided. 

Disadvantages of Research Networking 
Although there are many advantages to research networking, there 
are costs involved in taking part in them. Those who participate in 
research networks, particularly collaborative research networks, 
are expected to contribute time and other resources to the network. 
For smaller research organizations, with limited personnel and 
resources, participation in too many regional and other research 
networks may become a management problem (Eyzaguirre 1992). 
Excessive participation could divert a sizeable amount of scarce 
resources from national research needs to meeting the goa ls of the 
regional networks. Research managers need to weigh the potential 
costs and gains of participation, and carefully control commitment 
of resources to research networking. 
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Activities 

STUDY UNIT ACTI V I TI E S 

Activity 1 

~ 

STUDY UNIT ACT I V IT I ES 

Activity 2 

~ 

Considering your own research organization, what type of 
research networking (formal or informal) is more commonly 
used, and which is more important? Also describe how your 
organization goes about networking with other organizations and/ 
or scientists, and what benefits it derives fro m research 
networki ng. 

List below what you believe to be the primary advantages to your 
research organization that result fro m its various networking 
activities. 
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STUDY UNIT ACT I V I TIE S 

Comment 1 

,STUDY UNIT ACT I V I TI E S 

Comment 2 

Most organizations utilize a number of means to network with 
other scientists and their organizations, Perhaps you mentioned 
invisible colleges, the informal contacts that scientists use to stay 
abreast of the latest work in the field , and to exchange ideas with 
each other. Professional societies, information networks, research 
project networks, and organizational networks are all ways 
scientists and their research organizations formally network. Each 
type of networking provides different benefits to the participating 
scientists or their organizations. 

Given the many advantages from successful networking, we hope 
you could list several advantages of networking that could 
improve the performance of individual scientists, managers, and 
administrators, and the organization as a whole, If you had trouble 
thinking of specific advantages, please review the text in this unit. 
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STUDY UNIT ACTI VIT 1 E S 

Activity 3 

~ 

STUDY UNIT ACT 1 VITI E S 

Activity 4 

~ 

What difficulties has your organization experienced when 
attempting to network? Once you 've thought about this Jor a 
while, write down your response. Then review Burley's (/986, 
1989) listing ojprinciples Jor networking success, and commonly 
occurring problems. Perhaps you now have more ideas to add to 
your original response. if so, add them in the space below. 

With your response to Activity 3 in mind, do any opportunities 
exist to improve your organization 's research networking 
activities? As research manager, what can you do to overcome 
existing problems and make the networking process more 
efficient? These questions are important, so think about your 
response carefully. 
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According to Burley (1986, 1989) existing networks have 
experienced a number of problems, including: 

STUDY UNIT ACT I V I TIE S 
a. Disagreements and/or competition among participants as to: 

Comment 3 • topic or species; 
• appropriate experimental design ; 
• comparable assessments and appropriate analysis; and 
• leadership. 

b. Inadequate: 
• activity and resources; 
• amount of test materials; 
• communications and feedback; and 
• national government commitment. 

c. Difficulties experienced in: 
• identifying participants; 
• 	 exchanging plant material because of international controls 

and lack offacilities; 
• identifying and preparing adequate documentation for 

donors; and 
• obtaining finance for coordination and supporting activities . 

More than likely your own organization has experienced at least 
some of these problems (or perhaps others not mentioned). 

This is the heart of this study unit: What can you do as research 
manager to improve your organization s networking efficiency and 

STUDY UNIT A CTI V I TI E S effectiveness? We hope you carefully considered the problems 
your organization or its scientists have experienced when Comment 4 networking, and then proceeded to conceive of reasonable steps to 
take to improve the situation. If you did so, your organization is 
we]] on its way towards improving its overall effectiveness 
through the benefits of networking. Congratulations! 
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Sumnlary 

Research networking refers to the fonnal and infonnal ways 
in which scientists and research organizations contact one 
another and develop working relationships to exchange 
information, cooperate in research studies, and coordinate 
research programs and projects. Many of the complex 
natural resources problems facing the world today cut across 
many disciplines, and go far beyond the administrative 
boundaries of individual research organizations. Efforts to 
solve these problems are likely to require far more financial 
and human resources than are likely to be available in any 
one country. Modern science is truly international and 
interdependent. Science is a social activity, thus frequent 
contacts among scientists is essential for science to progress . 
Research organizations have much to gain by exchanging 
information among scientists and fostering research 
collaboration and the sharing of resources through 
networking. 

This unit is intended to help you gain a better understanding 
of the role and importance of research networking, and of 
the many ways in which this can take place. We hope that 
by completing the activities, you more clearly understand 
how your own organization goes about networking with 
other scientists and organizations. By completing the unit , 
you have identified some problems commonly encountered 
by your organization in its networking efforts, and suggested 
realistic measures to improve your organization's 
networking success. 

For further information about research networking, we 
encourage you to read the article by J. Burley (1989), 
"Options for forestry research networking," which is 
reprinted in the readings section at the end of the module. 
Other references that may be of interest are listed at the end 
of this module. 
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According to Burley (1986, 1989) existing networks have 
experienced a number of problems, including: 

STUDY UNIT ACT IV I TIE S 

Comment 3 


STUDY UNIT ACT 1 V I TIE S 

Comment 4 

a. Disagreements and/or competition among participants as to: 
• 	 topic or species ; 
• appropriate experimental design; 
• comparable assessments and appropriate analysis; and 
• 	 leadership . 

b. Inadequate: 
• activity and resources; 
• 	 amount of test materials; 
• communications and feedback; and 
• 	 national government commitment. 

c. Difficulties experienced in: 
• identifying participants; 
• 	exchanging plant material because of international controls 

and lack of facilities; 
• identifying and preparing adequate documentation for 

donors ; and 
• obtaining finance for coordination and supporting activities. 

More than likely your own organization has experienced at least 
some of these problems (or perhaps others not mentioned). 

This is the heart of this study unit: What can you do as research 
manager to improve your organization s networking efficiency and 
effectiveness? We hope you carefully considered the problems 
your organization or its scientists have experienced when 
networking, and then proceeded to conceive of reasonable steps to 
take to improve the situation. If you did so , your organization is 
well on its way towards improving its overall effectiveness 
through the benefits of networking. Congratulations! 
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Summary 


Research networking refers to the form al and infolmal ways 
in which scientists and research organizations contact one 
another and develop working relationships to exchange 
infonnation, cooperate in research studies, and coordinate 
research programs and projects. Many of the complex 
natural resources problems facing the world today cut across 
many disciplines, and go far beyond the administrati ve 
boundaries of individual research organizations. Efforts to 
solve these problems are likely to require far more financial 
and human resources than are likely to be available in any 
one country. Modern science is truly international and 
interdependent. Science is a social activity, thus frequent 
contacts among scientists is essential for science to progress. 
Research organizations have much to gain by exchanging 
infonnation among scientists and fostering research 
collaboration and the sharing of resources through 
networking. 

This unit is intended to help you gain a better understanding 
of the role and importance of research networking, and of 
the many ways in which this can take place. We hope that 
by completing the activities, you more clearly understand 
how your own organization goes about networking with 
other scientists and organizations. By completing the unit, 
you have identified some problems commonly encountered 
by your organization in its networking efforts , and suggested 
realistic measures to improve your organization 's 
networking success . 

For further information about research networking, we 
encourage you to read the article by J. Burley (1989), 
"Options for forestry research networking," which is 
reprinted in the readings section at the end of the module. 
Other references that may be of interest are listed at the end 
of this module. 
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Objectives 
When you have 
completed this study 
unit you should be 
better able to: 

• identify some of the 
important forestry 
scientific and 
bibliographic 
databases and 
decision support 
systems available in 
the world; 

• describe the benefits 
of establishing a 
management 
information system in 
your organization; 

• describe the benefits 
of linking your 
organization to 
international computer 
networks such as 
Internet; and 

• discuss the benefits 
of developing scientific 
and bibliographic 
databases within your 
organization. 

Utilizing Computer Networks1 


InlOm,,;on'l wmpulO' netwo,ks, suoh " Intemot, "e e'p,nd;ng 
and installing new nodes around the world. In the near future , 
most research and extension institutes in developing countries will 
have access to such networks, as many do today. These networks 
will soon become popular scientific communication media for 
accessing central data bases, exchanging infolmation, sharing 
research data, transmitting publications, training, and a variety of 
other purposes. As research institutions develop their computer 
facilties, including local area networks and databases, one 
important issue that comes to the forefront is the potential for 
research institutions to share research data . 

This study unit presents an overview of computer networks, 
databases and management infonnation systems. It provides 
essential information that may help you, as a research manager, 
improve your computer infonnation systems. 

You will learn about the importance and availability of forestry 
databases and decision support systems. You also will learn about 
management infonnation systems devoted to the management of 
research. This includes the use of computers for sponsored project 
administration and monitoring issues . Finally, an overview of the 
services provided by international computer networks and its use 
in the communication of research results is given. 

technology are well known, but 

Computer Networks, the real change is still ahead. 
This change, whose impact will Databases, and 
be c learly appraised by the year Management Information 
2000, is related to efforts which Systems 
do not solely depend on The revolutionary advances of 
computer experts . In fact , the computer information 
information revolution involves 

' The initial draft of this study unit was provided by CATIE (Centro Agronomico 
Tropical de Investigacion y Ensefianza), Turrialba, Costa Rica. 
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a high component of work by experts in different fields learning 
about new information technologies and building databases and 
information systems. It also involves strong efforts in diffusion 
and training. 

Private and public organizations, including research and extension 
organizations, will develop applications, i.e. decision management 
support routines, with different target groups, going from the 
farmer to the researcher and the research manager. 

Information systems will allow the farmer, the extensionist, the 
researcher and the planner to make guided decisions, based on 
information gathered from databases, expert systems and models. 
Research results will provide the basic information to support 
recommendations. 

The planning of research will take into account the new 
philosophy of transference through information systems, 
considering experimental and survey data as inputs to models and 
expert systems. Networks of experiments, instead of nonrelated 
experiments, will be favored. Gathering specified site information 
from different studies will make it possible to establish links 
among different experiments. 

The current growth of computer networks, satellite-based and. 
cellular communication facilities, fiber-optic cables and digital 
telephone systems should provide the basis for a global 
communication web. This web is the media that will be used to 
offer electronic services such as teleconferencing, mail, 
telecommuting, electronic education and consulting services. 

As the trend of prices of computer equipment goes down and 
routine services, such as library services, are more conveniently 
provided by computer networks, more institutions will access 
computer network services. These services will provide less 
expensive communication channels and an outstanding 
opportunity to get first class information on line. As more and 
more institutions join the networks, individual connection costs 
will diminish. 

Forestry Databases 
Sophisticated scientific information systems are being developed 
and already are in use in most of the technologically advanced 
countries. Less developed countries will join this effort during the 
next decade, building their own databases and information 
systems. International and regional research centers are making 
efforts to build and offer user-friendly information services. 

A number of forestry databases contain information about tree 
growth, distribution, climatic and site requirements. Some of 
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those databases contain field trial and yield plot numerical data or 
summaries of these data. Other databases contain envirorunental 
data . 

Bibliographic databases are also common, some in the form of 
reference lists or aids , and some in the form of tabular or text 
infonnation. 

Some of these databases are combined with decision support 
systems, modelling tree growth , considering site indexes and 
offering bio-economic analyses. 

Table 11.2.1 provides a partial list of computerized forestry databases, 
and specifies the type and availability status of each (as of mid-I 994). 

International Computer Networks 
The rapid development of electronic information technology is 
being stimulated by improvements in computer programs to access 
worldwide information networks. Some important access 
programs for research scientists all around the world are 
GOPHER, WAIS (Wide Area Information Server), MOSAIC, and 
WWW (World-Wide-Web). For example, WAIS is a set of 
programs that allow a user to search and access many distant 
locations on many different computer systems. This information 
can be transferred by means of files from the host computer 
system to your own computer system, so they become available to 
you . These programs allow you to gain access to global 
information networks such as INTERNET or BITNET (which may 
have different names in different countries, e.g. NETNORTH, 
EARN, ASIANET). 

INTERNET is an electronic communication system consisting of a 
large number (more than 34,000 in 1993) of interconnected 
smaller public and private computer networks around the world 
(Stecklow 1993). Each of these smaller networks is maintained 
independently by its own organization, such as a university or 
government agency. Each has its own data bases and programs 
developed and maintained by the organization that are made 
accessible to outside users through INTERNET connections. 
These individual networks pay a fee to be connected to INTERNET, 
but then users within the individual networks generally can use the 
larger network at no extra charge, and with no limit on the amount 
of use. The overall network (INTERNET) was begun by the U. S. 
government in 1973, which continues to contribute to its support 
(Stecklow 1993). However, INTERNET has no owner. It is run by 
volunteers with additional funding derived from the connection 
fees charged to individual computer networks. 
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Table 11.2.1. Selected list of computerized forestry databases and 
decision support systems. 

Name Owner Type Availability 
BRAHMS OFI 10 limited availability 
CABIKEY CABI development version, available on request 
COMPENOIUM CABI 1,3, 10 under development 
CABI Key CABI 10 commercially accessible 
OA TA CHAIN ICRAF 10 available (US$ 70) 
FORNIS CIFOR 1 under development 
GROMAP CSIRO 7 available (US$ 100) 
INSPIRE OFI 3 available (US$ 60) 
MIRA CATIE 1,2,4,5,8,9,10 limited availability 
MPTDAT CSIROIFIFREO 4 available on request 
MPTS ICRAF 3 available (US$ 250) 
MPTSys FIFREO 1,2,3,4,6,8,10 available on request 

WINROCK 
MULBUD ANU 9 available (US$ 200) 
INFORAT CATIE 1 limited availability 
PLANTGRO CSIRO 6 commercially accessible 
PROSPECT OFI 3 limited availability 
SESAME ClRAD commercially accessible 
SISTEM + OFI 2,10 limited availability 
TREECO CABI 1 commercially accessible 
TREEDAT OFS 4 limited availability 
TRESOURCE IPGRI 11 under development 
TROFIS CSIRO 7 under development 
TROPIS CIFOR 12 under development 

Type Description 
1 bibliographic database 
2 field trial and yield plot 
3 summary database - species descriptive inlormation 
4 summary database - lield trial treatment mean 
5 site index model 
6 tree perlormance model 
7 spatial model 
8 integrated decision support system 
9 bioeconomic analysis 
10 utilities 
11 germplasm resources inlormation system 
12 linkage soltware to access various databases 

ACRONYMS 
ANU Australian National University 

CABI CAB International (Iormerly Commonwealth Agric. Bureau, UK) 

CATIE Tropical Agriculture Research and Training Center. Costa Rica. 

CIFOR Center lor International Forestry Research, Indonesia. 

CIRAD Centre de Cooperation Internationale en Recherche Agronomique pour Ie 


Developpement, France. 
CSIRO Commonwealth SCientilic and Industrial Research Organization, Australia 
FIFRED Forestry and Fuelwood Research and Oe velopment Project, USA. 
ICRAF International Center lor Research in Agrolorestry, Kenya. 
IPGRI International Plant Genetic Resources Institute, Italy. 
OFI Oxford Forestry Institute, UK 
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Many research organizations or uni versity departments have 
established and maintain specialized data bases that pertain to their 
particular fields of interest, together with programs to access and 
utilize these databases. For example, there are network sites that 
provide information and applications software related to ecology, 
biodiversity, fire management, fisheries , water resources, 
environmental law, hydrology, envirorunental engineering, 
environmental policy and economics, social sciences related to 
forestry, and tropical forestry, to name only a few. With access to 
the appropriate network, you can easily search, find , and retrieve 
publicly available infonnation stored on many of the confederated 
computers within the network. 

Among other things, INTERNET provides access to specialized 
bibliographies (including tropical forestry) , and to computerized 
indexes (computerized card catalogs) for many major university 
and other libraries around the world . Most of these contain simple 
instructions for accessing the stored information. Often, one can 
browse through a hierarchy of documents, or search for documents 
that contain certain words or phrases. Also, pictures, images, 
sounds, maps, and almost any form of publication can be stored or 
retrieved across the network with some of these programs. 

Electronic networks, such as INTERNET, provide a fast and 
relatively cheap means of international communication and 
transfer of information through electronic mail (e-mail). Messages 
can be sent easily from one personal computer user to another, 
instantaneously at no charge, once you are cOIU1ected to the system 
through one of the local computer networks. 

If you have a personal computer, modem, communications 
software and a telephone, you have the basic equipment you need 
to get connected to the Internet network. However, in some 
developing countries where no nodes of this system are available, 
this implies international phone calls and high costs for the user. 

In most developed countries , and in some developing ones , 
however, costs of joining the network are affordable. For example, 
in Costa Rica, a research institute would perhaps pay 500 dollars a 
month for a 32 Kbps channel with access to a 64 Kbps link to the 
PAS-l satellite (as of mid 1994). This implies having access to all 
the services including electronic mail, file transference, connection 
to remote servers, teleconferencing, etc. 

Some speci fic services of the 1 nternet network deserve special 
attention. 

The Gopher servers, some 500 around the world, offer files 
containing information about a variety of topics. They also offer 
access to databases , announcement of conferences, access to 
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famous libraries, etc. Your institute might easily build a Gopher 
service offering information about your research activities, 
workshops and other events, and providing access to databases, etc. 

The Talk and Chat services ofInternet enable you to participate or 
organize a conference with two or more people around the world. 

The WAIS (Wide Area Information System ofInternet) allows you 
to search information about a specific subject in different servers 
around the world. Using several key words to search for 
information, a list of documents and servers containing the 
information is provided to the user. 

Management Information Systems 
Research managers and administrators know that having up-to
date information about their operations is important to do an 
effective job. Managers need to monitor the planned activities of 
the institute. In particular they need to know what experiments are 
under way, which scientists are involved, what facilities are used and 
what are the budgetary constraints, i.e. what funds are available. 

Even in a small organization, keeping track of present and past 
activities and producing reports for different purposes is time 
consuming. 

Good computer software should be useful in the planning stage 
and in the execution of the project, to monitor and evaluate 
different activities and to produce reports for different audiences . 

Reports are produced by the computer and are tailored to the needs 
of different users. They might be consulted on line, on the screen 
of a microcomputer or terminal, or might be printed on paper. 
Specific reports to donor institutions might be produced following 
specific norms and requirements. 

A variety of software are available for these purposes. For 
example, ISNAR (International Service for National Agricultural 
Research, the Netherlands), distributes INFORM (Information for 
Agricultural Research Managers), an information management 
system, developed by Barry Neste!' CATIE (Tropical Agriculture 
Research and Training Center, Costa Rica) distributes SAP 
(Sponsored Projects Administration system), which runs under 
FOX or under ORACLE. 

Computer Technology Changes Rapidly 
Computer technology, and the hardware and software that is 
available commercially, changes rapidly. Each year brings major 
advances in computers and their accessories, in software 
programs, in data and information availability, and in means of 
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access to international information networks. Undoubtedly, what 
has been written here will be out of date within a short time after 
publication. The discussion of this important topic here has 
attempted to point out the potential usefulness of this emerging 
technology, and its implications to the plarU1ing and management 
of forestry research. As a manager, you should be aware of the 
potential for computers to help you and your scientists and 
administrative staff, carry out their work. It is important that you, 
or one or more of your staff, keep informed of new developments 
in this rapidly changing field , and explore its potential for helping 
you achieve the goals of your research program. 
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Activities 

STUDY UNITACTI VIT I ES 

Activity 1 

~ 

STUDY UNIT A CTI V I 11 E S 

Activity 2 

~ 

What are some of the most important types of forestry 
databases and computer systems available in the world? List 
them below: 

What are the most important databases and computer systems 
that your institute should start to develop or continue to 
maintain? List them below and analyze their relative importance 
and degrees ofeffort needed: 
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STUDY UNIT ACTI VIT I E S 

Some of the possible answers you may have given are: 

I . 	 Bibliographic databases 

2. 	 Germplasm databasesComment 1 
3. 	 Species descriptive summary databases 

4. 	 Field trial databases 

5. 	 Decision support systems 

STUDY UNIT ACTI V I TI ES 

Some of the possible answers you may have listed include: 

I. 	 Bibliographic databases 

2. 	 Scientific databases containing field data Comment 2 
3. 	 Species descriptive databases devoted to specific species of 

your interest 

4. 	 Economic analysis systems 

5. 	 Decision support systems based on tree growth models and site 
index information 

Since we are not familiar with your own particular situation, we 
cannot estimate what relative importance you may have assigned 
to your answers, or what degree of effort might be required to 
develop each. The last two cases listed above are more difficult to 
develop and usually need several years of continuous effort. 
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STUDY UNIT ACTI V I TI E S 

Activity 3 

~ 

STUDY UNIT ACT I V I TIES 

Activity 4 

~ 

List below some o/the most important services provided by the 
Internet nenvork. and analyze their relati ve importance to your 
institute: 

I. 

2. 

3. 

4. 

5. 

What information would you expect to obtain from a 
management information system? List below some a/the types 
olin/ormation that would be use/ulto your organization: 

1. 

2. 

3. 

4. 

5. 
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We hope that your list include some of the following: 

STUDY UNIT A C 11 VIII E S I. Electronic mail 

2. 	 TeleconferencingComment 3 
3. 	 Access to remote servers, databases and gophers 

4 . 	 Search of information sources through key words 

5. 	 Access to remote libraries 

Of course, we cannot know how you might rank the relative 
importance of each of these or other services you may have listed 
to your organization. We would expect that you would have 
ranked at least some of them as being relatively important. 

Although we cannot know your particular information needs, we 
suspect that you might have listed some of the following types of 

STUDY UNIT A C TI VIT IE S information : 

Comment 4 I . Expected products and milestones of a specific project 

2. 	 Human resources available 

3. 	 Funds expended and balances available for a specific project 
or activity 

4 . 	 Monitoring information about the execution of activities 

5. 	 Due dates for reports to donor institutions 
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Summary 

Computer networks are expanding rapidly. At present they 
are available in developed countries and in man y developing 
ones, providing an affordable media for corrununication and 
dissemination of research results and activities. 

In particular, the Internet network offers a number of 
important services to research organizations, such as 
electronic mail, discussion forums , teleconferencing, access 
to libraries and information services. 

Different forestry databases are available for different 
purposes including: bibliographic , field trial and yield plot, 
field triaL-treatment mean and germplasm databases, among 
others . Some decision support systems based on databases 
and tree growth models have been developed. Recently a 
proposal to integrate information from different databases 
has been presented (TROPIS) and is under analysis by 
CIFOR. 

Management information systems help managers to plan and 
monitor research activities and sponsored projects. These 
systems produce reports tailored to different audiences . 
Several alternatives are ava ilabLe in the world, fNFORM 
from ISNAR is a well known and thoroughly tested one. 

Although computer networking is changing rapidly, we hope 
that this unit has at least made you aware of the potential 
usefulness of computer networks in forestry research . We 
strongly urge you to keep informed of new developments in 
this rapidly emerging field . 
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Skill & 
Knowledge 
Assessment 

Module 11 
Developing 
Research 
Linkages: 
Learning from 
Others 

Below are listed a number of skiU and knowledge statements 
derived from the objectives of the study units in module 11. 
These are identical to those listed in the initial skill and 
knowledge assessment at the beginning of the module. Now 
that you have completed module 11, please read each statement 
carefully and indicate with a checkmark the level that best 
describes your current skill or knowledge, from 1 to 5, using the 
following descriptions: 

I I cannot perlorm this skill, or I have not been exposed to the 
inlormation. 

2 I cannot perlorm this skill, btll have observed the skill or have been 
exposed to the inlormation. 

3 I can perlorm the skill or express the knowledge with assistance (rom 
others. 

4 I can perlorm the skill or express the knowledge without assistance 
(rom others. 

5 I can perlorm th e skill or express the knowledge well enough to 
instnlct others. 

Skill or Knowledge Statement 

Your Level of Skill or 
Knowledge 

1 2 3 4 5 

a) Describe the various types of research 
networking used in your organization. 

b) Suggest ways in which your organization could 
strengthen and expand its research networking. 

c) Describe the benefits of establishing a 
management information system in your 
organization. 

d) Describe the benefits of linking your organization 
to international computer networks such as 
Internet. 
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READINGS FOR MODULE 11 

The following reading has been selected to provide you with additional information 
related to the material covered in Module 11 We hope you will find it of interest. 

Burley,1. 1989. Options for forestry research networking. In The management oflarge
scale forestry research programs and projects, ed. A. L. Lundgren, 185-199. General 
Technical Report NE-130. Broomall, PA: USDA Forest Service, Northeastern Forest 
Experiment Station. 
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INTRODUCTION 

The International Union of Forestry Research Organizations (IUFRO) is the 
oldest international scientific institution and will celebrate it first 
centennial in 1992. Throughout its history it has practised what are the 
essentials of research networking, starting with the forest research 
organizations of three founder member countries (Austria, Germany and 
Switzerland) and nov operating with so.e 600 member institutions in 102 
countries. In the earlier years the work of IUFRO was concentrated in the 
developed countries, particularly those in Europe and Korth America; only in 
1971 was the first research unit set up to deal with the specific problems of 
developing countries (S2.03-08, Breeding tropical species). 

Since then, however, there has been a rapid increase in attention to tropical 
species and problems but again initially there was little additional funding 
for institutions to participate in traditional IUFRO activities; these 
activities depend largely upon the initiative of scientists wishing to lead 
research units and on the financial and administrative support they could 
obtain from their home institution or other beneficent sources. 

At the IUFRO Congress in 1981 (Kyoto, Japan) a Special Paper (World Bank and 
FAD, 1981) identified the priorities for forestry research in developing 
countries and since then the multilateral and bilateral assistance agencies 
have sought funding .echanis.a to support the develop.ent of research 
capability in developing countries and to initiate or expand research on high 
priority topics. These efforts have resulted in the Special Programme for 
Developing Countries which has convened four Regional Research Planning 
Workshops to bring ~together research leaders in Asia, Latin America, Sahelian 
and Subsaharan Africa, and Southern Africa. These Workshops themselves have 
resulted in operational networks in Asia and Sahel ian and Subsaharan Africa 
and it is hoped that sponsors will soon be found for the networks identified 
in the other regions. 

It is clear then that IUFRO has considerable experience in the operation of 
informal and formal (specifically funded) networks and fully justifies the 
arrangement of this present symposium. However, it must also be remeabered 
that many other organizations have established internationally collaborative 
research networks for forestry 
considered in this present paper 
al., 1989; Oram, 1988; OFI, 1989). 
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OBJBCTIVES OF NETWORlS 

Networking is a concept accepted by most development agencies and developing 
countries as a cost-effective mechanism for strengthening institutional 
capability and causing rapid change in the application of research findings. 
Although statisticians, mathematicians, transport experts, economists and 
neurobiologists have their ovn spec1alizedconcepts and analyses of networks, 
for forestry and agroforestry a netvork may be considered a formal or informal 
arrangement of cooperation betveen institutions with similar conditions and 
problems but without individual resources to find the answers to these 
problems. Host frequently they concentrate on developmental and applied 
research but they may be supported by institutions able to carry out basic 
research and occasionally they include networks related to the extension and 
field application of results. Networks are therefore an extension of twinning 
and multiple twinning betveen institutions. (The advantages and problems of 
twinning as a mechanism for technology transfer and institution building were 
reviewed by Cooper, 1984.) 

The generalized aims of networks are to minimize duplication of efforts, 
reduce costs, increase efficiency and lead toward national self-sufficiency in 
reseatch capability and research management. Networks are therefore of most 
benefit to countries with limited funds and scientific manpover. 

Specific 	aims of networks identified by Oram (1988) include the following:

( i ) Facilitate the identification of common problems 
(11 ) Facilitate communication and scientific bonds 
(iii) Increase individual and national research competence 
(1v) Speed research and application 
(v) 	 Accelerate transfer of materials and experience, and verify their local 

applic:ation 
(vi) 	 Provide ftcr i tical ft mass of research effort bllt not all concentrated in 


one place 

(vii) 	 Economize in fixed capital costs and overhead administrative charges 


associated with large institutions. 


The principles for success of networks, as reviewed by Plucknett and Smith 
(1984) with additions by Burley (1985), can be summarized as follows:

( i ) The problem must be clearly defined and a research agenda agreed 
(ii ) The problem should be common to several participants 
(111) 	 Strong self-interest must exist in each collaborator who must be 


willing to commit some resources 

(iv) 	 Outside funding should exist at least for the birth and initial 


functioning of the network 

(v) 	 Staff must be sufficientl~ trained and expert to make significant 


contr ibutions 

(vi) 	 Strong leadership is required, having the confidence of all the 

participants in a network 
(vl1 ) Information should be shared among all collaborators through a range of 

media 
(vl1i) 	Participators should develop mechanisms for the extension of research 


results to the eventual user 

( ix) Networks should not be considered permanent institutions but should 

show flexibility to cope with the ran~e of skills and requirements of 
the participants 

(x) 	 Local institutional continuity and commitment ale needed. 
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PROBLEMS OF HETWORlS 

The major groups of problems that have been experienced in the existing 
forestry research networks were detailed by Burley (1985 and 1987) and are 
summarized below:

( i ) 	 Choosing topic or species 
(l i) 	 Competition for leadership 
( iii) 	 Identifying participants 
(i v) 	 Inadequate activity and resources 
(v) 	 Poor communications and feedback 
(vi) 	 International controls and lack of facilities for exchanging plant 

material 
(vil) Insufficient amounts of test material 
(vi i i) 	Reaching agreement on appropriate experimental design 
(ix) 	 Reaching agreement on cumparable assessments and appropriate analyses 
(x) 	 Lack of continued national Government commitment 
(xi) 	 Identifying and preparing adequate documentation for donors, 

particularly if multiple donors are involved 
(xi i) Difficulties of obtaining finance for coordination and supporting 

activities. 

THE ORGAHIZATIOH OF RESEARCH 

Research networks are not the answer to all forestry research problems within 
developing or developed countries. They must be seen in the light of the 
continuum from research to application and particularly with the recognition 
of the clients or users of the research results (Table 1); these may include 
politicians and administrators, professional foresters in either Government or 
industrial forest departments, rural community ' workers, individual farmers, 
and peer scientists. 

The continuum of research itself has four major but overlapping steps (Table 
2); some of these fall more easily than others into the concept of 
networking:

(i) 	 fundamental (basic) research seeks new understanding of processes at 
the individual or population level and is commonly carried out at a 
well endowed institution. For many problems of forestry networks in 
developing countries such institutions may be remote from the network 
itself and not necessarily be the leader of the network or a field 
participant or beneficiary; it may be more cost-effective to pay for 
basic research to be conducted in an existing international or remote 
national laboratory than to finance the creation of major new 
institutions (with all the problems of national brain drain, 
competition between countries a3 potential hosts, expenses of bricks 
and mortar and hardware, etc.). 
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fable 1. Relationship of beneficiaries of tree planting to policy. 

linagewcnt and research 
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Table 2. The research/deyeloQlCnt/application continuum; 

stages. locations and cooperation in research 

(Modified from policy statement of 

the International Rice Research Institute. 


NARS = National Agricultural Research Service.) 


Dominant 

Research 

Phase 


BASIC 

STRATEGIC 

APPLIED 

ADAPTIVE 

Do_inant 

Research 


Mode 


New 
understanding 

Technoloqy 
qeneration 

Technology 
refinellCnt 

Technoloqy 
synthesis 

and 
evaluation 

in tarqet 
environments 

Pri.ary 

Research 

Location 


RESEARCH 

In laboratories 

of advanced 

research 


insti tuti ons 


Mainly at 
research 
stations; 
technical 

feasibility 

DEVELOPKEtfT 

At research stations 
and on-farm, .ainly 
researcher-manaqed; 

technical, manaqerial 
and economic 
evaluation 

On-farm with 
farmer involvement 

aDd broader 

socioeconomic 

and impact 

analysis 


APPLICATION 

Primary 
Research 

Cooperation 

Collaboration with 
with advanced 

research 
laboratories 

Advanced laboratories 
with NARS at key 
research sites 

representative of .ajor 
constraints or 
environments 

Advanced laboratories 
in collaboration with 
many HARS at national 

sites; research 
linkaqes facilitated 

through netwo~ks 

In many countries and 
at many sites, with 

major initiative taken 
by NARS; supported 

by international 
networks 

Extension training, information, financial and ..terial support 
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(iil strategic research is concerned with the generation of technology. It 
is commonly conducted on research stations and, in the case of research 
for rural forestry and agroforestry, it should follov the process of 
rapid rUTal appraisal (farm systems analysis or the Diagnosis aDd 
Design system of ICRAF). It mAy be conducted on advanced research 
stations such as those of the International Agricultural Research 
Centres (IARCs) or at major national centres that are located on sites 
representative of major agroecological zones. It is intended to 
determine the technical feasibility and sustainability of specific land 
use interventions. 

(iiil 	 applied research refers to the refinement of technologies and may, in 
fact, be a starting point for a research network - for example the 
marginal or incremental improvement of existing agroforestry syste~~ 
used by local farmers . It is conducted on research stations and on 
farms or in forests and plantations that are mainly managed by 
researchers; it is intended to determine managerial and economic 
feasibility. 

(ivl 	 adaptive research involves the technical synthesis of technology 
components and their evaluation in specifIc representative 
environments. It is commonly conducted on farms or in forests with 
involvement of farmers or line forest managers and with broad 
socioeconomic and environmental impact analyses ~, 

Research can therefore be located at three types of facility:

(i) 	 centrally; basic research or facilitatIng research is done at one 
location for the benefit of all participants, e.g. the determination of 
optimum seed storage and germination conditions or the analysis of solI 
properties, fodder or wood quality 

(iiI 	 regionally; strategic and some applied research can be conducted at a 
regional centre representative of a wide-ranging set of ecological 
conditions, e.g. a major trIals of species, provenances, improved 
genotypes, fertilizers, silvlcultural spacings or agroforestry mixtures 
and cultural treatments. 

(iii) 	 locally; some applied and all adaptive research should be conducted in 
the local environmental and social conditions. 
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ALTERNATIVE APPROACHES TO KlTVORKING 

Top-doVQ ys. Bottom-up 

Within forestry research there already exist a number of international 
collaborative networks and for convenience these ..y be classified into 
bottom-up or top-down approaches. 

The original model vas the informal bottom-up approach of tra~itional IUFRO 
activities in which groups of scientists shared problems, information on 
research activities to solve these problems, and the results of this research 
by means of correspondence, occasional meetings and individual publications. 
No specific network activities occurred and the gains came from shared ideas 
and the careful extrapolation of site-specific results. Participation in such 
activities came through hearsay and voluntary, personal application to jOin. 

Befole and after the second world var IUFRO began the process of what is now 
recognized as networking reaearch and may be considered the top-down method. 
Collections vere organized of seed of provenances of conifers important as 
plantation species in Europe, North America and Japan; replicated experiments 
vere desig~ed to be carried out in full or in part in each collabolating 
country, and proposals for assessments were made by the coordinatols. 
Originally data from such experiments vere still published as individual trial 
results but mOle recently attempts have been made to combine data and publish 
the results of trials over several sites (e.g. the IUFRO international Norway 
and Sitka spruce trials). 

For the initial trials seed collections vere ..de virtually Wby 
correspondence R with collections being ..de by local foresters wherever the 
species vas indigenous; they were forwarded to the coordinator who shared them 
with the participants for field trials (with or without specific guidelines on 
the conduct of trials). This vaR also the approach taken by the Food and 
Agricultural OrtlniZition of the United .ations (FAD) in its international 
trials of ~ry zone species supported by the International Board for Plant 
Genetic Resources (IBPGR). 

Genetic research at the level of species and provenance trials clearly lends 
itself veIl to collaborative research since one coordinator can collect or 
arrange for the collection of aeed froa a nuaber of indigenous aeed sourr-es, 
often vhere it would be difficult, iapractical or repetitious and costly fOI 
foresters in each planting country to aate their own collections tbroughout 
the natural range of a single species. Recently several funding and research 
agencies have recognized this and provided the resources for such collection, 
dissemination and, in so.. cases, coabined analysis. Examples include the 
Australian and Danish Tree Seed Centres, the Centre Technique Forestier 
Tropical of France, FAO, the Nitrogen Fixing Tree' Association of USA, and the 
Oxford Forestry In5titute, all of vhom have provided seed of species and 
provenances of mutually agreed allocations of species that have widespread 
potential in developing countries. 
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ror .a.t of the.e trials, .o.e of which originated In the 1960., .eed ~. 
allocated to all enquirer. vlth no selection by the coordinators and usually 
vith no financial support to the collaborators to ..nage the field trial. and 
only vitb the iaplication of tecbnical capabIlity and govern.ent co..it.ent to 
continued support. !his is strictly a Idxture of botto.-up and top-dovn 
oper.tion since participation i. individual and voluntary while leadership Is, 
in a sense, iaposed. !be OrI through its long experience of research 
Institutions In developing countries was able to identify organizations that 
vere likely to be able to coaplete a given trial and contribute to tbe pooled 
experience .nd, as .n .u.ple, in th. int.rnational pin. prov.nance trials 
SOle 20000 seedlots vere distributed, 1000 fi.ld tri.ls vera no.inally 
estabUsbed in SOM 60 countries, but only. possible 100 trials an yielding 
results that can be .nalyzed ...ningfully .nd used. Presu..bly tbe sale 
proportions ..y be expected in th. otber OrI series of tri.ls (see !.ble 3) 
.nd .lmost certainly fro. the larg. nw.bers of trials that have been 
establIshed by otber international iftititutions. 

One of the principal r.ason. for this r.l.tively poor return fro. th. origin.l 
investaent in se.d collection .nd dl.tribution lies undoubt.dly in tbe f.ilure 
of the coordinator or sponsor of networks to provide financi.l support to the 
collaborators. Recently tbe USAJD bas addres.ed this is.u. directly .ad 
provided subst.nti.l support for the rorestry/ruelwood I ••••rch and 
Development Proj.ct (rIPRED) in s.veral Asian countries (a networked project
that arose from the first IurRO legion.l Planning Vorkshop). Hopefully other 
sponsors such as th. Auatralian .nd British .id progr....s vill be able to 
follow this ex.mple, .lthough for th. latter it is difficult to coordinate the 
alloc.tion of funds by individual geographic desks, e.ch of which depe/ld on 
requests from national Oover~nts. !be exact cost of field trials cl.arly 
varies with country .nd the complexity of the experilent but a ..rginal 
.ddition of .0.. '5000 appears on .vera,e to be a r.alistic target for 
iadueeaent and coapletion. 

'able 3. ·BIIlprical "gpePGI 9' ort CHllt M.tiS "lave•• WAVI.. 

IPleIIS CROUP 1'63 1970 1975 1980 1985 198' 

PIllS lIVID - IIPLOII -- IYILUA!I --- I••OVE ---- COIIIIVI 

rln HARDWOODS IIYIIV -- DPLORI ---- I'lALUA'l'E 

DRY ZONE HARDWOODS UVIIV --- IXPLOIE --- EVALUA!I 

GLJRICIDIA REVlEV ----- EXPLORE 

ACACIA .pecies RIVtEV - EXPLORE192 

http:addres.ed


In addition to the provision of genetic ..terial for these trials there is 
frequently a require.ent for centralized basic reaearch in support of the 
whole network. Examples of this include taxonomic and biochemical analysis of 
genetic variation within the natural range of a species, the evaluation of 
wood quality, or the development of appropriate atrains of nitrogen-fixing 
aasociatea or .ycorrhiza. Such aervicea are provided at the centre as required 
for collaborators in the trials organized by OFI and NFTA (see, for example, 
Table 4). 

Although the proviSion of genetic ..terial is the prime requirement for many 
forestry and agroforestry research networks, perhaps supported by the 
specialized analyses 8entioned above, other .. jor benefits from networking 
include the coabined analysis of data to exaaine genotype-environment 
interaction effectl and the atability or plasticity of genotypes, the 
publication and dissemination of results, and the training of r~search 
staff.The costs of these ele.ents are increasingly being recognized and 
included in network plans such aa those identified for tree improvement 
networks in the recent IUPIO Regional Planning Vorkshop for Eastern and 
Southern Africa. 

Although the bulk of this paper ~s used genetic trials as examples, other 
research networks are posaible in forestry and agroforeatry. In the latter the 
best example is the Agroforestry Research letwork for Africa organized by tht 
International Council for Research in Agroforestry (ICRAF) in which 
participating countries in four zonal networks conduct regional and local 
research on tree species and agrofore.try .yste.s, including genetic trials 
per ae but also tests of intercropping and tree ..nipulation. 

QRfrational systems 

Planning and operation of foreatry networks bave taken four .. jor for.s. 

1. Collegiate volyntary type. 

Thia is the .adaa operandi of the traditional IurRO arrange8ents in which 
enthusiastic leaders bave created Vorking ~arties to pool their talents OD 
particular proble.s (and acre latterly on particular .pecies), arranged or 
conducted seed collections the.selves, in S08e cases held a planning meeting 
to di.cuas deaigns and analyses, aDd occasionally held ..etings to. pre.ent 
results. 1 ,ood exaaple of thi. type of operation i. the IUFRO Vorking Party 
S2.02-12, Sitka spruce provenance. and breeding. 'My predece.sor a. 
Coordinator of Divi.ion 2, Dr. R.I. C.llabaa, referred to thi. a. giving a 
-hunting licence- to the leader and it doe. allow the participation of those 
.eriously interested in the objects of the work; however, it did not provide 
funding.) 
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Table 4. Actiyities in PFJ forest genetic resources Progralll 

EXP[.ORATION EVALUATION UTILIZATION 

GeoQraDhv 

Latitude ... Longitude
IA.. Altitude 

Maps 

EcoloClY 

Soil 
Cliute 
History 
of site 

Phenotypic First 
Variation Seed 

collection 

"orpholo9Y Species 
Anatoay PopUlations 
Chemistry 

Maps 

Taxonoaies 


IlilmL 

Matulal stands 

Species/ 
provenance 

tcllI. 

Morphology 
Chuistry 
!sozy_s 
Wood 
properties 

Genetic 
para~ters 

including 
GEI 

Second 
seed 

collection 

Select 
populations 

Select 
individuals 

COIiSERVATIOM 

Provenance/ InhrlUltional 
fami ly breedinG DODI 
Wb. 

Genetic Pro~CJation 
para~ters Bulk lng 

Individual Distribution 
selections Reco_nd 

strategies 

nlmL 

Conservation stands 
Trial areas 
orl populatio... 

National breeding 
DODulations 

Compos i ti on 
Trial designs 
Managelllent 
Orchard designs 



2. Inyitational type with little financial support. 

A second form is that of the OFI (see Pigure 1) in which UK Government 
Overseas Development Administration funds are used by the Institute to 
collect, distribute and assess .aterial for trials of species that arc 
recognized as having high potential value throughout the tropics by OFI staff, 
by Co..anve.lth Porestry Conferences and by PAO's Panel of Experts on Forest 
Genetic Resourcesi the Institute provides supporting analytical services 
(taxonomy, biocheaistry, wood and pulp Quality analysis), organizes workshops 
(in conjunction with IUFRO Working Party S2.02-08, Tropical species 
provenances and breeding), and publishes proceedings, combined analyses and 
species monographs. Ivery year speci.lized research training courses .re 
offered that use ..terial from the network trials and train local staff 
involved with t~ea .s veIl as others. Developing country institutions are 
invited to share fully In all activities. 

A similar approach is taken by the Australian CSIRO Seed Centre for its 
international prOVision of seed of Australian Ac.ci., ca.u.rina and Eucalyptus 
species, by the Danisy Forest Tree Seed Centre for its provenance trials of 
several Asian industrial species, .nd by the Hawaii-based Nitrogen Pixing Tree 
Association for its networks of L.ucaena and ather nitrogen-fixing trees; in 
this l.tter case although the degree of comparability and combined analysis is 
not as high as that of the OFI trials with industrial pines, fine hardwoods 
and dry zone hardwoods, the ~sociation does publish regular issues of two 
journals (Nitrogen Pixing Tree Reports and Leucaena Research Reports) that 
include articles in 5hort, uniform style from all the participating 
institutions. ISee also the paper by Brewbaker in these proceedings.) 

3. Institytional type with considerable financial support. 

A third fora is that of tCRAF for its regional agroforestry networks (AFRENA). 
In t'his case research needs are identified through a process of rural 
apprai.al (Diagnosis and De.ign) and research plans are dr.wn up by 
aulti-disciplinary tea.. representing both ICRAF itself and research 
institutions froa agriculture and forestry in .ach host country. Funds are 
provided by tCill's donors to each participant. Professional ~taff from ICRlP 
.re located in the.revions and coordinate the activities of local st.ff, 
.ssist thea to est.blish the experiments .nd collect data, p.ncourage .nd 
assist thea to analyze .nd publish r.sults; .t the .... time headquarters 
staff of tCRAF IlaiIObi) .rr.nge coabined analyses of data, joint 
present.tions .t work.hops, tr.ining cours.s, provision of seed and 
.xperi..ntal de.iiftS. fbi. procedure i. slail.r to that of tbe Centro 
Iqronoldco tropical d. Inve.tigaclon y ....nanza (CAtII) for .ix c.ntr.l 
a.eric.n couatrl•• , e.,.cl.11y 1n its .xterna11y .uppart.d Projecto Hade1ena. 
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4. Catalytic type. 

Tbe fourth .ast recent form is that of IUFRO'I donor-funded Special Programme 
for Developing Countries (SPDC). Here IUPRO acts as the catalyst for 
establishing networks but has no direct research actlvity; leglonal Plannlng 
Vorkshops have been held in the main tropical regions attended by research 
leaders from the nation.l institutions. They discuss proposals ..de by 
consultants from within and outside the region on topics identified initially 
by the Special Coordinator of the SPDC advised Infor..lly by varlous 
specialists. Detailed propos.ls are prepared by the Vorkshops, refined by the 
Coordinator or his Deputy, and submitted to various donor agencies for 
consideration. Hopefully the entire suite of individual national coaponent 
projects within • regional network .re accepted by one donor vbo provides 
.dditional network support and administration. The best exaaples of this are 
the '/FRED network supported by USAlD and the bamboo aDd r.ttan networks 
supported by IDRC (CAnad.) throughout southeast Asi•• The French Coveraaent's 
support for the inltl.l preparation of national project docu..ntl in the 
Sub-S.har.n network ls channelled throuqh FAD as tbe operating .gency. In all 
these cases there is provision for tr.ining and workshops. 

The costs .nd benefits of these different approaches are difficult to obtain 
aDd co~re but a s~ry atte.pt is made in Table 5. As one exa~le of a 
generalized cost-benefit analysis, the OFl esti..tes that its 25-year 
progr.mme of exploration, evaluation, conservation .nd i~rove..nt of the 
genetic resources of industrial tropical pines has cost approximately .2 
millIon; if the plantinq countries continue to plant at the .... rate but use 
the proven superior provenances instead of the currently used co ...rci.lly 
av.ilable material the st.nding v.lue of plantations could be enhanced by 'I 
billion by the end of the century. This does not include the value of 
iaprove..nts ..de in the current selective breedlng projects. It vlll be .uch 
.are difficult to esti..te the benefits derived from research with 
multipurpose trees for rur.l development but it ..y be a.su..d that tbe speed 
of obt.ininq socioeconomic aDd environ.ental benefits from the opti.u. seed 
source and ..naqe..nt system for these species vill be enhanced by the 
benefits derived from collaborative networks. 
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T.ble 5. 'p",r! cPlQlri.on pf .dy.nt.qe••nd di'ldyantages pf different 

D.typrking ICthpdl (1 • lpy; 5 • highl 

Collegi.te Invit.tional In.titutional Catalytic 

Problem ident. 1 5 

Le.der ident. • 5 5 5 


ident. 1 1 5 5
ParUcip. 
Staff tr.ining 1 5 5 5 

IDfor_Uon 


Design 2 5 

Dat. collection 1 5 

Data .nalysis 3 5 3 

Publication 2 5 5


•
Keeting' 3 5 
Pl.nt ..teri.l 


Exchange 2 
 2 

Amounts 3 
 2 


Extension 1 

Internal funds 


Current 1 
 5 
Continued 1 
 3 

External funds 

Initi.l 1 
 5 
Continued 1 
 5 

5 


SUllKARt 

IUPRO, th•••cond olde.t int.rD.tional inatitution .fter the I.d Cro•• , bas 
for 100 ,ear. practi••d r ••••rch n.tworkiDq. Originally activiti.. were 
infor..l aDd ' l.d by.nthu.ia.tic iDdividual. witb little finanCial .upport 
other thaD tbat fro. tbtir own .aployer. I.c.ntly IUlIO bas e.tabli.hed a 
Speci.l Progr.... for Dtv.lopiDg Countri.. to bring the benefits of 
coll.bor.tive re••arch .Dd .0.0 financial .upport to tropical countries 
lacking .uffici.nt re.ourc•• of .kill. and finance•• Individual and collective 
dODor aq.nci.. .upport v.zioUi type. of n.twork. d. DOVO aDd r••ulting fro. 
IUlIO'. SpeCial Proqr..ae. 

Tb. paper .....ril.. tb. ."cific ai.. of n.twork., the principle. for 
.ucc•••, .nd tb. proble.. in ••tabli.hing and oper.ting network•. It de.crlbes 
four .. jor,oper.tional .yst... for fore.try network. aDd .tt.apts to tabulate 
their r.l.tiv. advantages •••twork. are not th. i..edi.t. panacea for all Ills 

develop.ont to application. Si.ilarly r••earch activiti.. ..y be located 
centrally, r.gionally or loc.lly in , ' network and conducted by different 

evaluation of fore. try re.earch networks is difficult, e.pecially for 

will speed the achievement and .pplication of re.ults and the strengthening. of 
national research capability. 

but .hould be con.idered in the light of tb. continuum ' froa re.earch through 

organization. for the benefit of all participants; while the econo.ic 

.ultipurpo.e tre.s in rural development systeaa, it is as.umed that networking 
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