
Member's Comment 

THE PROPER PRIORITIES OF RESEARCH AND 
DEVELOPMENT IN FORESTRY 

Abstract 

T h ~ r e  is, currently, widespread disillusion with science anu 
2echnology which stems partly from a failure in comnzunication 
between scien~ists and society and partly f ronz the apparent 
irr;levance of scientific research to the global needs of society. 
I t  is suggested that thc proper priorities of forestry research 
and development ( R  Q D )  relate to the development and ap- 
plication of technologies appropriatz to a global cquilibriunz 
state of biological self-suficiencv. Exnwzples of the potential 
contribution of forestry and forest industries to a steady state 
economy lie in areas of environmental protection, waste avoid- 
ance and the dcvelopment of biological alternatives to non- 
renewable resowces. The acceptance of such priorities implies 
a significant shift in R & D from the industrialised countries to 
tropical regions, programmes appropriate to  local needs rather 
than tke demands of thc developed world, and closer direction 
of R & D. Such changes will not be achieved without the 
acceptance by scientists o f  social responsibilities which 
transcend their loyalties to  employers, governments, or their 
own subject matter. 

INTRODUCTION 

It is appropriate to begin this comment by reminding you of 
Occam's famous ass - a creature which died from excessive 
devotion to that fetish of the research scientist, objectivity. 
Placed at an equal distance between equally desirable bundles 
of hay, Occam's ass inevitably starved to death! The analogy 
is approlpriate for two reasons: first, because I shall argue in 
this paper that succeissful research involves emotional and sub- 
jective judgements as well as a commitment to objective truth; 
secondly, because I believe that science is currently in a simi- 
lar situation to that of the unfortunate donkley, and without 
objectives and priorities which are relevant to the needs and 
aspirations of society as a whole - not merlely those of dami- 
nant minorities - it faces a similar fate. 

*Consultant, P.O. Box 2057, Rotorua. This Comment constitutes part of 
an invited Theme Paper to Congress G14oup VI. 5 of the XVIth IUFRO 
meeting in Oslo, 1976. 
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Disillusionment with science and teclmolsgy needs no docu- 
menting: it is reflected by the explo~sion of concern about 
environmental deterioratioln and th3 olver-use of resources; 
it is reflected by growing fears and feelings of personal impo- 
tence in the face 0 1  such developments as genetic engineering, 
organ transplantation, behaviour and thought control, sene- 
scence deferment, and the now almost blasC acceptance of 
o~bliterating weapons of war (technical achievements of genius 
which stand in stark and sombre contrast to our failure to 
solve the manifolld pro<blems of over-population, inequitable 
distribution of resources, malnutrition, the disturbance of 
ecosyskms, or failure to achieve solcial stability in a market 
eoonomy at zero economic grolwth); andl it is wflected by our 
desperate and uncomprehending embrace of the moldern al- 
chemy we call ecology as a panacea for th!e ills of the wolrld. 

Perhaps the most impotrtant reason for widespread mistrust 
of science stems fro'm its apparent irrelevance to society. In a 
lecture tor the Royal Society in 1971, Ashby invoiked the para- 
dox that disillusio~nment with science and technology reached 
a peak at the precise time at which successful moon landings 
were dlemonstrated; and the significant feature of the criti- 
cism was that it was aimed not at the scientific skills deploy- 
ed, but at the goal itself. The essence of the criticism is con- 
taimd in the question - "If going to the moton represents 
the power of science and technology organised on so grand 
a scale, why was it mobilised at such enormous cost for a 
purpose so' socially irrelevant?" 

Closely follo~wing the moon landings came a general public 
awaneness of the resource crisis. There had, of course, been 
carlier warnings (and forestem were amoing the first to sound 
them) but it is a measure of the failure of science at mass 
communication that they went unheedeld. Only during the past 
two decades ha~s there been a sufficient co~incidmce of crises 
(economic, political and social) to trigger mass concern; and 
it is significant that much of that concern is directed against 
the sophistications of modern technolo~gical society. In science 
it is exemplified by a gmwing interest in the simpler forms 
of energy w e  (solar radiation, windmills and fuel plantations 
instead 04 nuclear fission), the techno~lo~gy olf equilibrium, and 
recycling; in political organisation, d'evolution of central con- 
trol and local self-sufficiency can no longer be dismissed as 
the sidfish demands of chauvinist minorities, but are being 
seriously canvassed as viable alternatives to oligarchy; and 
in industry - and in capitalist and socialist ecolnomies alike 
- the rationale of scale and growth is being increasingly ques- 
tioned. 



Ncver before, then, have so many people been so concerned 
about the future of mankind; and never before has there been 
such a crisis of confidence in the ability of science to chart a 
safe course for space-ship earth. What has all this to do with 
the subject of this paper - the Priorities of Forestry Research 
and Development? I would suggest three things. 

First, the examples of popular unease about moldern society 
which I have cited all have implications for R & D programmes 
in forestry. Secondly, the crisis of confidence in science 
extends to scientists, including foresters; and in many coun- 
tries our professional ethic has been subjecteld to searching 
examination and found wanting. Finally, the new directions 
nee~dcd in R & D imply significant changes in its organisa- 
tion and management. The present paper treats some aspects 
of the first and last of these. 

FORESTRY AND THE TECHNOLOGY OF EQUILIBRIUM 

Since the classic work of Forrester (1970) and its elabora- 
tion by Meadows et al. (M.I.T., 1972) there can be little doubt 
that survival on our planet will depend ultimately on the 
development of an equilibrium state in which only inexhaust- 
ble or self-renewing natural resources are used. There may 
be argument about how long it will take before the limits of 
growth are reached but scientists must surely agree that, 
ultimately, the challenge - or spectre - of the zero-growth 
econolmy must be faced. Moreover, even the moist far-reaching 
social and economic reforms - much as they are needed to 
achieve an equitable distribution of amenities - will be in- 
effective unless science and technology can offer some hope 
that at the end of the road there need not be catastrophic 
collapse and poverty but rather a reasonable level of amenity 
for all. 

Three areas of current scientific concern exempify essential 
apprcaches to a steady-state global economy - environmental 
protection, the avoidance of waste, and the development of 
biological alternatives to non-renewabl~e resources. Forestry 
(and foresters) have important roles in all of them. 

Despite accelerating contraction of the wolrld's natural 
forests, they still cover a significant area of the globe (solme 
3 800 million ha, or  nearly 30% of the land surface area, ac- 
co'rding to one recent global inventory - see Persson, 1974). 
The multiple and inter-related roles of forests in environ- 
mental protection in a broad sense (the provision of g d s  
and services, the maintenance of balanced ecosystems, soil and 
water proltection, etc.) need no documenting, nor does the 
recent implosion of research into the non-tangible benefits of 
forests, triggered by increasing environmental awareness. But 
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how much of that research is really relevant to cenlr,.ll and 
global problems of environmental protection? I bjelieve very 
little. Inevitably, research is primarily concerned wilh the 
apparent and short-term problems of the dominant cultures 
ut the earth whose dominance derives from the relative stabili- 
ty of their ecosystems and whose technology enables them to 
avoid the limitations imposed by marginal environments. Our 
Interest in the marginal systems (the humid tropical forests, 
tropical savannah and steppe ecosystems, tundra, etc.) lies 
overwhelmingly in their exploitation - for forest products, 
minerals or, modified by our technology, for settlement. 

When planning this paper, I decided to illustrate my con- 
tention that forestry research is excessively orientated to the 
demands of exploitative cultures by presenting a quantitative 
analysis of past issues of Fouestvy Ahstuacts. In the event, 
the exercise proved a sterilz cne because references to 
work on the marginal ecosystems were so few in rela- 
tion to the rest. Motreover, the bulk of the work that is 
published is either academic or concerned with the so-called 
development of resources. Certainly, there are descriptive 
ccological studies of the marginal ecosystems and there is a 
growing interest in the humid tropical forests and savannahs; 
but, on the one hand, the ecologists appear overwhelmingly to 
seek out for their studies areas where there has been no 
human influence, and, on the other, most interest in tropical 
forest ecosystems relates to closer utilisation of their pro- 
duction and their relpacement by exotic systems. I do not sug- 
gest that such work has no merit or that it should be cur- 
tailed; but, in the present context, surely the study value of 
the marginal ecosystems lies in the fact that they are not un- 
touched by man, but are closed, self-sufficient human eco- 
systems which have achieved something appro~aching an equi- 
librium state of biological self-sufficiency. 

These ecosystems are characterised by extremes of humidi- 
ty or drought, of heat or cold1, and of low-lying, dissected re- 
lief or high plateaus and mountains. They have three features 
in common: first, they all represent elxtreme margins of the 
ecosystem spectrum; secondly, they provide refuge environ- 
ments for so-called primitive people who, in contrast to the 
biosphere people of the dominant cultures, form an essential 
and functional constituent of the ecosystem and whose lives 
are controlled by ecological limitations of the system; and, 
thirdly, they are all fragile ecosystems unlikely to recover from 
the massive disturbance which modern exploitative technolo- 
gies can cause. The kind of research needed relates to the 
identification of the necessary and sufficient conditions that 
cnablc a human society to live in balanced adaptation to the 



cnvironment. The problem can, perhaps, be formulated as 
follo~ws: What are the constraints which ecology inzposes on 
human society - olr, alternatively and more importantly, what 
are the constraints which human society must impose upon 
itself - if it is tot continue indefinitely in a steady-state balance 
with the available resources? 

The need foir answcrs to these quesioas is urgent and there 
is a strong case folr prelserving a sufficiency of marginal em- 
systems to enable us to finidl them (see also1 Richardson, 1977). 
Hopefully, the Unesco programme "Man and the Biosphelre" 
will proivide such opportunities (as its predecessolr the I.B.P. 
signally failed tot do). It will only succeed, hoiwever, if its 
objectives are clearly relat~ed at every stage to1 human need; 
if it becolmes merely another academic exercise in descriptive 
ecology and model-building, i t  will surely fail. 

Turning now to the related problems olf avoidance of waste, 
technical research needs are perhaps less immediate; develop- 
ment and application, however, are lagging, and it is appro- 
priate to' identify solme of the1 constraints upioln the ready 
acceptance of waste reduction, re-cycling, the use of residues, 
and similar contr~butions to the technoilogy of equilibrium. 

The most succtzssful of the wo~rldi's cultures in the develop- 
ment and application of waste technololgy is undoubtedly that 
of China (fofr examples in foirestry, see Richard~s~oa, 1966, 1972; 
Westolby, 1975). In part, this is no doubt due to a long tradi- 
tion olf near ecostability arnolng Chinese peasant farmers (there 
are areas whece farmers use the same irrigation channels and 
tbe same tools to grow the samle sequence of crops as  did 
their ancestors 3000 years ago); but much more impolrtant is 
China's promulgation of an appropriate development ideo~lo~gy. 
I t  is based on three preaepts. The first of these - "agriculture 
thc base, with inrdbstry the leading factor" - exemplifies the 
rejection of earlier development moldels in which the agricul- 
tural sector was subolrdinated to industrial groiwth; the second, 
"self-reliance", enables every unit of China's cellular elconomy 
tot adapt its resource utilisation to the develqmant possibili- 
ties inherent in the local situation; and the hird maxim-"serve 
the people" - directs and motivates the first two#. Ward and 
Dubos (1972) refer to "the combination olf modern science 
with local inventiveness and local responsibility that is at 
the care of the only really effective and sustainable ecological 
balance." China is well on the way to1 achieving this and her 
succcss merits close study. I t  has involved the rejection of 
certain economic fetishes of Western cultures - G.N.P. hyp- 
nosis, economies of scalc, manpower prolductivity and restric- 
tive concepts of cost-benefit - as sacrosanct parameters of 
efficiency, and it has involved the development of technologies 
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which are appropriate to the mobilisation of available raw 
materials and human resources. 

Now, appropriate technology is not to be confused with 
"intermediate" technoilogy - with its inevitable flavour of 
the second-hand and unsophisticated; appropriate technology 
means precisely what it says - technology which is appropri- 
ate to the possibilities inherfeat in the local situation; it may, 
as in parts of China, be labour intensive, or  it may, as in Scan- 
dinavia, be capital intensive - it is impossible to generalise. 
What is certain is that a global commitment to equilibrium 
ecosystems will require the application of highly sophisticated 
technologies which in forestry we have scarcely begun to 
develop. Nor do I believe that they can be developeld under 
one set of conditions - such as apply in the industrialised 
countries, for example - and transferred unaltered to differ- 
ent situations. The lesson of China is that R & D programmes 
have to be pursued locally, untrammelled by precedent, and 
geared to solcia1 needs rather than sectional economic de- 
mands. Obstacles to the widespread acceptance of appropriate 
technology in forestry will only disappear when foresters 
wholeheartedly embrace a colmmitment to society which trans- 
cends their loyalty to employers, governments and the forest 
resource. 

The third area of scientific concern - the development of 
biological alternatives to non-renewable resources - is, like 
the acceptance of appropriate waste technollogies, influenced 
as much by politico-economic constraints as by technical fac- 
tors. Because oif the dependence of industrialised countries on 
resources (notably minerals) in the Third World, however. 
there is mounting pressure within the rich countries to fina 
substitute matelrials. The most topical example and, because 
it is the basis of industrial society, the most critical, is that of 
energy. 

Less than a decade ago, it was possible to envisage a world 
in which practically all artifacts were manufactured from 
synthetic plastic and derivatives of virtually inexhaustible 
Alfesica minerals; the forests of the world would become re- 
dundant for wood production and would either be replaced by 
intensive agriculture or devoted to other uses. That vision was 
pradicated upon an assumption that unlimited supplies of 
cheap energy would become universally available in the near 
future. Technically, it is still feasible - we have the tech- 
nology to develop nuclear energy to the point where the 
dream (or nightmare) could become reality. But it is unlikely 
that we shall use it in the near future for two reasons: first, 
the rapidly developing militancy and sense of unity among the 
less developed countries will frustrate attempts by the tech- 
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nically advanced countries to determine and control the course 
of their development or the use of their raw materials, whilc 
the industrialised countries will resist the transfer of advanc- 
eu technology to the poor countries unconditionally; secondly, 
within those countries which have a nuclear capacity, the 
use of inherently dangerous technologies is becoming an emo- 
tionaI rather than an economic issue, and will be determinec 
by the gut-reaction of an apprehensive public rather than the 
bland assurances of technocrats. Instead of universally cheap 
energy enabling a world with no use for wood, therefore, we 
we have - almost overnight - come to regard wood as an 
important potential energy source as well as a versatile and 
renewable industrial raw material. (This is not, of course, to 
argue that nuclear energy will not, ultimately, be harnessed; 
but I do not believe it will be universalIy available in time to 
sollvte the resource crisis. ) 

New directions in R & D deriving from these changes include 
thermal plantations and work on the fermentation, pyrolysis 
and hydrolysis of wood. (There is, of course, nothing new 
about them at all - fuel plantations date back many centuries 
while, over 40 years ago, Bergius in Germany developed a near- 
commercial process for making alcohol from wood; what is 
new 1s the deployment of R & D resources on relatively simple, 
old-fashioned cbjectives.) 

The implications of energy plantations for research in forest 
tree improvement, silviculture, crop management and harvest- 
ing are considerable and apparent. We do not know the best 
genotypes to use; we have faw data on productivity under the 
kind of silvicultural and management regimes relevant to 
energy farming; indeed we have yet to work out what these 
regimes should be. Nor can we identify the beslt conversion 
methods. Energy plantation forestry predicates a vast range 
of R & D needs which we have scarcely formulated. 

Acceptance of the steady-state global economy as a legiti- 
mate objective for society has enormous implications for 
science and technology. I have mentioneid only a few - and 
not necessarily the most important - relevant to1 forestry. 
They are illustrative of the change in attitude we shall need 
if we are effectively to contribute our expertise to the urgent 
problems of mankind. 

THE ORGANISATION AND MANAGEMENT OF R & D 
If the priorities I have outlined in this paper are generally 

accepted, significant changes will be needed in the organisa- 
tion and management of forestry R & D. Most important is 
the need for a more logical balance between temperate zone 
and tropical research. 
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At present, forestry R & D is overwhelmingly concentrated 
in the no'rthern hemisphere and in the industrialised countries 
of the temperate zone, Moreover, what little research is being 
done in the tropics is, as I have argued, orientated to the 
interests of the industrial countries rather than to the 
development olf techno~lagies appropriate tot local needs. There 
must, then, be a massive shift in the lotcation of R & D pro. 
graanlmes to1 thoise parts of the world which are richest in 
forest resources and in which climatic and edaphic resources 
are most conducive to1 foirestry development. In general, 
these colmprise the poorer countries, with little or no research 
infrastructure, inadequate education and training programmes, 
and very little money to1 spend on research. 

If necessary, the deployment of resources on R & D in 
tropical regions must be at the expense o~f that in the indus- 
trialised countries and it will not be achieved overnight. Ac- 
ceptance lolf its rationale by a prestigious international organi- 
sation such as IUFRO, however, could provide a stimulus. 

The mere pro~mati~oa of research in the less denreloped caun- 
trim is, ocf course, not enough; radical changes in R & D priori- 
ties and in attitudes to research are required if that "effective 
and sustainable ecolo~gical balance" is to be realised. I have 
already rreferred to the influence of the industrialised countries' 
demands on R & D programmes in the less developed coun- 
tries. In many forest prolducts laboratories, for example, re- 
search programmes are exce~ssively geared to export- 
orientated extractive and processing industries (often expa- 
triate owned) and virtually ignore the requirm~ents of small 
villagebased industries; market research is almolst invariably 
concerned primarily with exports rather than domestic needs, 
etc. There are oither less obvious influences which contribute 
to the irrelevance of research to local needs. 

The abs8ence of facilities for research training in many de- 
veloping coluntries has greatly stimulated the polstgraduate 
fellolwship industry and many - perhaps the majority - of 
the R & D leaders in these countries have uewived their train- 
ing olverseas, in industrialisad oountries. The rasearch interests 
they have developed therle - and which, understandably, they 
want to pursue on their return home - frequently have little 
relevance to do~mestic neeidis. Nlocreover, the stimulus of work- 
ing in a dynamic (and well-funded) research environment may 
lead them to attach undue importance to1 irrelevailt para- 
meters o~f success in research - invitations to congresses, 
publications in international journals (invariably in a foreign 
language and in that ritual format designed ta restrict com- 
munication), the accolades of overseas institutions, e t ~ .  - 
and to scientific xenophilia. 
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Belief in overseas superiority can be carried to ludicrous 
lengths - personnel assessment by expatriates, overseas ex- 
aminers for higher degrees, even a salary structure which pro- 
vides a premium for overseas qualifications over the local 
equivalent. These features are well known and, all too often, 
accepted without question by scientists in developed and 
developing countries alike; they underline my contention earli- 
er in this presentation that Iogic and truth may not be com- 
patible. 

Even the rarefied atmosphe~re of pure rese~arch is not always 
untainted by suspicion of vested interest. In his Chairman's 
address to the 1974 Cambridge symposium on "The Future of 
Traditional Primitive Societies", Edmund Leach found it neces- 
sary to invite his audience of largely descriptive ecologists 
and anthropologists to consider whether their interest in 
marginal ecosystems stemmed fro~m colnclern for the health and 
happiness of the human beings living in them, o r  for the con- 
tinued survival of their own subject matter. And there is 
a grcwing band of conservationists who would subordinate 
the needs of human populations - however desperate - to 
the preservation of rare ecotypes. - - 

I am not, of course, arguing against international co~lIabora- 
tion in research (in fact, quite the reverse). Nor am I implying 
that the R & D deficiencies of many developing countries (the 
low productivity, the neglected opportunitie~s, the wasted 
equipment and manpower, corrupt administrations, etc., 
lamiliar to us all) should be laid whoilly a t  the door of their 
mentors - the responsibility rests fairly and squarely on the 
shoulders of thn, individuals concerned. But I am suggesting 
that many co-operative projects - including those run by the 
international agsncies - are characterisled by prejudices and 
preconkeptions which are alien to the real needs o$ common 
people. 

Changing R & D priorities implies a closer direction of 
activities than may be readily acceptable to many scientsits. 
It is widely argued that scientific research can flourish as a 
liberating and constructive force only in an atmosphere of 
perfect freedom; in the universities (where freedom is com- 
pulsory) this thesis is almost axiomatic. But perfiect freedom 
is like that economists' nirvana, perfect competition; it does 
rmt, and cannot, exist. Nowadays, in all countries, scientists are 
ultimately dependent upon government action fotr by far the 
greater part of their resources, and governments have 
a patent responsibility to1 ensure that resources are expended 
efficiently and beneficially. That responsibility, at the intd- 
lectual level, is clear and unquestionable. Problems arise be- 
cause science is esszntially long-term and about truth, while 
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government is often short-term and about power; the marriage 
between them is potentially corrupting to both. 

In most countries - and as in all marriages - there has 
been a good deal of experiment in the search for an effective 
relatiolnship. One such recent developm~ent is Lord Rothschild 
recipe in the United Kingdom, wlzich, in effect, transferred 
part of the responsibility for research policy from scientist- 
dominated research councils to adminstrative and executive 
departments of governments (the so-called customers for re- 
search). Needless to say, the policy change was regarded by 
many scientists as a professional affront and, in the furore 
which broke over the head of Rothschild, some important is- 
sues were obscured. To an outsider, what emerges from the 
continuing debate is a certain professional arrogance among 
scientists which at least partly explains the rift between 
science and the rest of society. The opponents of Rothschild 
seem to be arguing that they, as scientists, are better able to 
interpret the needs of society than is government - an argu- 
ment which, if accepted, could oinly corrupt the political 
authority. At the same time, dependence of science on govern- 
ment resolurces can corrupt science. One of the mo~st marked 
consequences of government sponsorship of R & D in an age 
of political, military and economic competition, is national 
rivalry and the concept of science as a race between nations. 

A related and equally corrupting consequence is the massive 
allocation of funds to what governments regard as prestigious 
areas of science - such as space research - to the detriment 
of the less glamorous areas, such as forestry. I t  is this kind 
of corruption which has led, I believe, to the crisis of con- 
fidence in science and technology. And the way out of the 
crisis lies not in scientists attempting to arrogate to them- 
selves the legitimate role of national government, but in an 
affirmation of the global responsibilities of science. The R & D 
priolrities I have outlined in this paper exemplify such respon- 
sibilities in forestry. 

Finally, in considering the organisation and management of 
R & D, the question must be posed as to whether traditional 
structures and institutions are appropriate to the new priori- 
ties. How relevant, for example, is the customary distinction 
between university, governmental institute and industrial re- 
search? My guess is that in future such distinctions will be- 
come increasingly blurreld. They have always been somewhat 
artificial. Scientists are professionals and, if the term is to 
retain any meaning, it must surely signify service to the long- 
term public interest; that interest remains constant, imespec- 
tive of the institution from which it may be viewed. More- 
over, the priorities I have suggested in this paper apply over- 
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all; they cannot be allocated on the basis of hypothetical dis- 
tinctions between pure and applied or sholrt- and long-term 
research; and their acceptance rests with individuals, not in- 
stitutions. 

CONCLUSION 

I have argued in this paper that current widespread disil- 
lusionment with science and technology will onIy reduce when 
scientists affirm (and communicate) the global responsibilities 
of science. Forestry R & D can contribute to that affirmation 
in many ways, and its proper priorities, I have suggested, re- 
late to the development of technologies appropriate to an 
equilibrium state of biological self-sufficiency. 

There are, of course, many obstacles in the way of such a 
programme. I t  conflicts with our ingrained economic habits; 
it implies sacrifice; there is little glamour in it; it relates to 
problems which will only touch the political decision-makers 
in 50 or 100 years' time and, when the principle of funding 
research is increasingly discounted cash flow, at anything more 
than a nominal interest rate the problems of 50 years hence 
have little apparent importance compared with today's; if 
we are realistic, it involves a massive shift in the location of 
current research and a disruption of existing R & D  pro- 
grammes. Because of these obstacles the achievement of such 
a programme will depend not only on governments and inter- 
national organisations but, overwhelmingly, on the social and 
professional commitment of individual scientists. 
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