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ABSTRACT

The two North Atlantic . islands, Newfoundland
and. Iceland, have many parallels one of which is the
abundance of boglands.: In Iceland they play .an important
‘role in ., a ‘flourishing grassland industry while in
Newfoundland bogs have generally been considered wasteland.
An-examination Of .these contrasts forms the focus of this
thesis. More-specifically its cbjectives are:

i. to examine efforts that have been made to
establish bogland farming in Newfoundland,

'A) ii. to determine the most suitable tarqat(?) for
a: renewed bogland programme, and )

‘111, to emmine the potentlal use of techrology
and experlen:a from Iceland in such a programe.

’l‘ha methods used in th? study i_ncluda structured,
face-to-face interviews with ‘government officlals and
farmers, both in Iceland’ and Newfoundland; a mailed ques—
tionnaire to agricultural representatives in all agricul-
tural regions in Tceland; and correspondence with bogland
scientists in selected coyntries.

' In this study bogland farming is treated as an
agricultural innovation, the adoption of which was not
successful in Newfoundland in ‘ﬂ\a Jpast. A modifi,d ‘Lnnuva-

tive decision process model is used as the framework within
—

which the data collected is analysed.

i



The study ravaall that n\lchln.ry problems were the ~

main rease for the fallure of the bogland projramme of th
1960's in Newfoundland. Bécause of the ovérriding emphasis
on keeping reclamation costs low, drainage intensity was

mininized vhich in turn -led' to severe flotation pfoble

with ordinary “farm machinery. Furthermore, follow—up of the

projects by the agricultural authorities vas i.mdequa:a. and

_ some of the farmers concerned never put,any effort in making

se of the reclaimed bogs. -

In Iceland the bogs have different physical charac-.
teristics due to recent volcanism, and traditionally they
have been important as a fodder resource. jowever, .for
climtic reasons intensive va'riin;qa is required for.success-
f,ul grassland bog 'nrming."_.so: that pufpose a special‘

"tunnel drainage" concept has been developed, which combines

efficlency, durability, and low costs. | Similar technology
has beery used in Ireland, and it is suggested that tunnel
drains be employed in.a renewed bogland programe in

Newfoundland, which, for a number of reasons, .should be

focused on provision of . fodder for the dairy industry.

particularly in the St. John's region.
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CHAPTER I

| N

INTRODUCTION i -

The Newfoundland economy has been dominated for

decades by the three resource based industries of fishing,’

“forestry, and mining, while the fourth; ‘i.e., agkiculture,

is of negligible. proportions. To many this would appear
only natural; the bountiful resource base for the first
three industries simply did not exist for agriculture. On

the other hand it is recognized by otheis’ that thére does

‘indeed exist a resource base for . considerably more logal

agricultural production. Furthermore, the peripheral loca-

tion of Newfoundland, so osun referred to in economic

. studies on Newfoundland, should serve as an inuentive to

* agricultural prodyction for the domestic market.

There are, however, a number of constraints to

farming in Newfoundland, some of which will hc doalt with

_ later in this thesis, but there is one in pazticular that'
~

has been identified as the limiting factor for cattle and
lhaep farming, and that is the llck of winter-feed. Due to
the long winter experienced il\ Navloundlanp considerable’ :
amounts of feed are required to carry the livestock through
the winter. N ’
The production of winter-feed has traditionally
been res’tri::ud to mineral soils, but further land reclama-
tion of such soils is usually an extremely expensive under-
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~

taking due to tree cover, stoniness, ungavoutable eurface
contours, and iinnessof the soil. As a result, production
of winter-feed has been restricted requiring that consider-
able ‘amounts’ of hay'be imported every year in spite of very
high freight costs for such a commodity. .

Reclainming boglands for winter-feed production is
an alternative. There are sgeveral aspects that make the
bogland option ‘attractive; the bogs are often thick, stone-
free, have favourable surface contours, do not usually have
alternat’ive uses, and often extend over large continuous
areas makipg large scale reclamation and harvesting particu-
larly attractive. Notwithstanding these favourable charac-
teristics, bogland Earmir;g T\laa n?‘t been successful ~ in
Newfoundland. In the late 1950's an‘L*l ‘early 1960's bogland

reclamation was actively pursued by the agricultural

“authorities, but in spite of a promising start further

developments in this regard have been - disappointing.
Sevatal raauons Have bedn siggeeted for UNis, and ENeas WAL
be examined in some detail later in this: thesis.

In general terms the thesis examines the feasi-
bility of reclaiming boglands in Newfoundland for grassland

.farming. More

specifically its objectives are:

i, -to examine why previous efforts to reclaim
the Newfoundland bogs have been unsuccessful,
ii. to determine if renewed efforts in this

regard are warranted, and : b




iii. assuming such efforts are found to be justi-
.
‘fied, examine Ghether technology and experience from large

scale bogland reclamation in ICeland can be utilized.

The general is ive: it
is felt that a close look at “"successful® bogland farming in
Iceland might shed some 1light on the “failures”  in
Newfoundland. The . methods ~used include structured
intervievs with fariers in both countries, literature
research, and correspondence with: bogland sclentists in a
number: 'Of ,coudtries. ‘Furthermore; sclentists “ahd lothers
involved with bogland research and reclamation, both in
Iceland and ‘Newfoundland, were interviewed using a struc-
tured but informal approach in ‘\a\rdar to obtain information

_on the gemeral productivity of reclaimed boglands and. any
aifficulties encountered in their reclamition and use. The
"voluminous files of the Newfoundland Agriculturak”Division
were particularly revealing for the study of the bogland

reclamation programme of the 1950's and 1960's as they

contain  both = intra-departmental correspondence  and

or with ive bogland farmers.

The thesis is divided into seven chapters. Follow
ing the Introduction, Chapter II attempts to put the study
in a theoretical context by treating bogland farming as an
agricultural innovation. -In Chapter III previous bogland
' reclamation att!mpt‘l in Newfoundland are examined in detail.

Chapter 1V focuses on bogland reclamation from two
W © !




particular perspectives. First it is examined in the wider
context of grassland farming in Newfoundland in order to
assess the pbtential need for bogland reclamation within
each of the three grassland farming sectors; dairy, beef,
and sheep farming. Secondly, as drainage was found to be a
particularly critical factor in bogland reclamation in New-
foundland an examination' of the various aspects of drainage
intensity fouo_wa; In Chapter V attention is shifted to
Iceland where bogland reqlamation is carried out on a large
scale using different methods and techniques from those used
in Newfoundland. The extent, organization, and financing of
bogland reclamation in Iceland is ‘examined, but the main
concern is with drainage technology. In the sixth chapter
bogland farming in‘a particular area in Southern Iceland is
examined in some detail and cofiparisons made with farming in
Newfoundland. The seventh chapter considers various ap-
proaches for a renewed programme. of promoting bogland farm-
ing in Newfoundland, and examines the different drainage
technologies suited to such A pxogm'mme. The eighth and
concluding chapter summarizes and synthesizes the conclu-
sions that can be drawn from the preceding chapters ‘and
makes some specific recommendations for a pcucy/ef promot-

ing. the future use of boglands for grassland farming in New-
foundland. ral : |

In summary then, the study reveals ; number of
factors that help to explain the failure of the bogland pro-
gramme of the 1960s in Newfoundland, and, wifh input from

Iceland and other countries, suggests a course/ of action for
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! action for. another, albeit different future bogland ‘pro-

I . ol

! grame for a particular section of the.gragsland farming

|

! industry in Newfoundland.
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CHAPTER II

CONTEXT .OF_STUDY.

2.1 Introduction

This thesis does not it neatly into an estab-
lished tradition of similar studfes. In one sense it
represents a compnxative. land-use a'naiy-u. but such studies
are rare, at least as topics for postgraduate theses. Only

two comparative studies are known to the author.  one of

theae, Kikuchi and Hayami 1 (1978)! study of :r_-a agricul-

tural histories of four East-Asian countries, will be

. considered in a ut_.r chapter, but the otha;— is Khan's study
of the agricultural geography of East Pakistan® and
Louisiana, in'vhich he analyses how the.two areas have many
physical parallels but becapse of vastly contrasting

cultural herita

agricultural practices are markedly
(ﬂffqrant (Khan, 1958).
This study, however, is not only a comparative

study, it goes further- and considers the feasibility of

ng and methods from one area

1 ‘Their paper is mainly based on Kikuchi's Ph.D. disser-
tation: rrigation and Rice Technology in Agricultural
Development: A compu:civ. History of Taiwan, Korea and
the Philippines” (Hokkaido University, 19761
unpublished) . . " 4

2

. Now Bur‘Aghduh. ’» . o

[p—
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to another, or more specifically, how  the successful -

development of a resource in area A may help to remedy the.

unsuccessful attempts to develop a similar resource in area
B. 'l'huu, comparison in and; of itself is not the main
cbjectiva, but it is the' possible transfer of sxperierice

which nece:

itates gomparison. The heterogenous literature

on techhol is unfor

not very relevant to

the specific problem.under ‘study here; it typically deals

with issues like' ng. science to technology, inter-

natiohal licencing, and third world development. ‘ The

" literature on diffusion, howéver, is of more relevance.

First, the rather unsuccessful bogland reclamatipn program

in the 1960's in Newfoundland is an example of an’innovation’

that was not widely adopted, and secondly, the ultimate
objective of the study is to establish if a renewed bogland

program involving a modified version of the innovation could

.'be made more successful. The thesis/may, therefore, be

considered to be primarily an examination of the potential
for aiffusion of an agricultural innova\iio;\, the study of
which draws upen comparativa experience’ in an ‘area where
aiffusion has been successful (Figure ). ’ |
2:2 Diffusion studies in ganau{

#  the literature on aiffusion of innovations is

In a F work on the subject
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Rogers and Shoemaker (1971) quoted about 1500 diffusion
report, tional reviews on the topic include Lewis
(19[);‘@.::&“}“-“ and Korsching (1980), whereas ‘th
reviews by Lionberger (1960) and Jones (1967) focus on
agricultural innovations in partgcular. " % X _
Practically all empirical diffgsion studies have

one thing in common, they- are xeuo-pecuve. Usually they

" examine how a pnrticulur innovation 'was adopted, and

whom, either tpmporuuy or spatially, or both. In what ¥
now ccnlidared ‘a classic study, Ryan and Gross (1943)
examtnad the aiffusion of _hybrid corn seed in fwo Iowa
l:ommunitlul. For the first time, the adceptance of a new

practice was clearly recognized as a combination of sevéral

ltagel where the individual. was shown to be involved in a*

persopal process of decision-making, using different sources
of information at each stage. ' This study served as a

prototype for & grest nuriber’ _of® later aiffusion ntudies

. vhere the “emphasis has been in ‘the adoption pidcéss dna on

the identifications of variables related to innovativeness.

This typical emphasis on' the process of the individual's

decision-making is a}:p_aran: in the generalized innovation
dscision scheme in Figure 2. Haowever, for our purposes the
model and the bulk of past diffusion studies are only ' of
peripheral relevance as the parti¢ular innovation under
study was not widely adopted. Rogers and Shoemaker (1971)

4id, however, modify the innovation decision paradigm to

[ FoCT—
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account for the xeje‘ccxo;., and discontinuation of innova-
tions ‘(Figure 3). The process model is modified from the
classical five-stage adoption process (Figure 2) to four
main stages; knowledge, persuasion, and decision, ‘whereas
the fourth, confirmation; either represents a reinforcement
*or Teverasl ofithe decision wtages . :

s Temporally, the model coptains threg: major divi-
sions; antecedents, process, and consequénces. Ant‘e:edents
are’ those variables present in the situation prior to the
1n::oduqcion of an innovation, consisfing of things like the

#ndividual’s personality and social ,ch%racteristica, and the

; .
perceived need for the innovation. The social system vari- .

ables such as society's norms (e.g. modern or ‘traditional)

may serve as incentives or restraints on the individual's
2

‘decision while communication sources and channels pdbvide

stimuli to the indiyidual during the innovation ~decision

process, and the individual forms his perception of the’
. - o -

intovation which,in tutn affects his decision.

Generally speaking, most empirical diffusion

studies deal with the adopter's characteristics, as{opposed

to . innovation characteristics ' or  system charact: ){stics.
Thus, of the approximately 1100 diffusion studies {content
analysed in- Rogers and Shoemaker (1971) only 59 -studies

examine the. irnovation:characteristics, and ‘only seven the

soclal system effects.
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i me comstraints in particular did not allow: an
exhmination® of all the variables adpicted in  Plgure 3.
Instead the analysis focuses on thé planning and implementa-
tion of ‘the bogland policy; the characteristics of the
innovation and how;they affect the sdoption decisions of the
farmers; and the social system variables. .

2 .

.2.3 Innovation attributes

Based on past writings and research as well as a

desire for maximm gemerality, Rogers and Shoemaker (1971)
‘selected five innovation characteristics as being most
l;.mportént in influencing the adoption rate of innovations;
, Felative advantage, comatibility,complexity, trialability,
ard observability. L
' ©\ The degree of relativ adv;r;tage is usually

expressed in terms of economic profitability, but it may be

measured in other ways as will be explained-later. . Some

economists have maintained that economic variables are the

"major determinants of technical change (e.g. Griliches,
|

1957), and some have even argued that there is no need to

'“attend to cultural factors when explaining adoption of

. innovations (Schultz, 1964). A great number of studies
have, however, challenged these assertions and it is now*

generally recognized that both economic and sociologiecal

{viriables need to be. considered. fhere are indications that
econonic motives are less .important for predicting rate of
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adoption ‘for swall farmers than for larger farmers (Kivlin .
and Fliegel, 1967),.and less for peagant farmers, oriented

largely to subsistence living (Fliegel et.al., 1968).

Given the traditional small-scale nature of farming
in Newfoundland it is reasonable to expect that non-economic
factors are ;relatively important when it. comes to adoption

of innovations such as bogland farming. But there are more

dinensions of relative advantage, than economic profit-

, ability. In d study of small-scale farmers in 'the U.S.

Kivlin and Fliegel (1967) found that a decrease in discom-
fort, one subdinension Gf relative advantage, vas positively
related to rate 3F miopicn, ivarsas: adoionis profiaBIlity
was fot. The sheer discomfort of farming soft, wet bogs as

compared to f£irm mineral soil may thérefore have over—

‘shadowed any potential economic. rewards from bogland - £arm-

ing. Other subdimensions of relative advantage include

initial and@ continuing 'cost, perceived risk, and the

immediacy of reward, but these will be considered in a later
chapter. “ .

Rogers ulpd shoemaker (1971, 145) dafin‘e compat-
ibility as the aegree to which an innovation is perceived as

consistent with existing values, past experierces, and needs

“ of the receivers. In the context of this study, it may be

‘that the traditional ‘'wasteland” consideration of bogs in
Newfoundland, and the fallure of attempts to encourage bog-

land farming in the 1930's served as constraints to boglandi
3 N

.
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farming in the 1960's, but the attitudes may well have been
more important here.  The Royal Commission on Agrlichlture in
Newfoundland emphasized  that ‘the real obstacle in the way of
producing livestock and livestock products efficiently was
“the crying need...for feed crops" (Shaw et.al., 1956,:102).
HgfEer, that the typical Newfoundland farmer saw the situ-
ation’ from.a different perspective; he was not prepared to
make the various commitments associated with expansion (e.g.
using cr;dit),‘,and this idea of increasing his acreage under
cfitivation was not attractive to him.

Complexity of an innovation has generally been

found to be neg‘atively related to its rate of adoption. The

concept of bogland farming can hardly be considered complex,
but the managerient of bogland fields turned lout to be more
SEABLERNELS ‘WHa) Gemptax) Wan WHEE .S MIRGEAL BEY Eteidh, e
and this probably increased the discontinuance rate.

- Trialability ‘concerns the ability to experiment
Vith an innovation on a limited basis. An innovation that

is trialable is less risky for thé adopter and, not surpris-

ingly, it has been found (e.g. Fliegel ahd Kivlin, 1966)

that trialability of an innovation is positively related to
its rate of adoption. There is also evidence (e.g. Ryan and
Gross, 1943) that trialability is more }mportant_' !.0‘ rela-
tively earlier adopters than later adopters. The bogland
reclamation machinery was heavy and costly to transport so a

iarge acreage in any one locatidn was preferred, and a




|
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cale trial was thuref\‘orq hardly possible for the

farmer, - Economies of scale in the bogland policy may thus

small.

have been detrimental to the overall -success of the

program.

The® observability, i.e. the degree to which the
reeslts of an imovation are visible to others, can exert
considerable “influence on whether or not it, is accepted..
This concept should not have slowed down the adoption rate |
of bogland farming, as the results, i.e. crops, are hlghly‘;
visible. - Furthermore, regional demonstration plots were I
established and, as will be considered lafer in 'the thesis,
thoy iReH CyIBAYE SATNR ALY, BUEDSHS Wit )

But how closely are the above attributes related to
the actual rate of -adoption? | Rogers and Shoemaker (1971),
quoted eight 1nve:ti.gat1cmu’, in each of which a number of
different innovations were examined as were also a number of

attributes of those imnovations. The percentage of the

‘variance in rate of adoption explained by the above £ive

major attributes ranged from 49 to 87 per cent.: Any. single
attribate is-usually a poor predictor; in Kivlin's (1960)
comprenensive study, for example, of |.229 Pennsylvania
farmers, the combined effect of the 'eleven. innovation
ntt;lbuteu explaineﬂ* only 51 per cent of the variance in the
rate of adoption and none of the attributes explainfd more
than 16 per cent of the variance. It has been suggested

that:this low level of explanation may be attributed to the
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t.landency for .different inno\.lavtion attri’buteu to be
ugniiscm: at each nug‘e' in the innovation decision
process.

Klonglan and Coward (1970) have suggested an inter-

esting modification to the conceptualization of the adoption

" process (Figure 4). Their - two-phase model is not only

significant in the above context of considering innovation
attributes as explanatory variables for the rate of
adoption, it is also useful in the context of the bogland
study where the focus  is on rnjection and discontinu-

ances'. 1

Klonglan and Coward distinguish between symbolic
adoption and use adaption. They point out that most innova-
tions contain both an  ideational component and an ‘object
component!  Symbolic adoption refers to' the ' acceptance ‘of
only the idea component of an innovation whereas use
adoption involves acceptance of both components. " he
authors argue that sociological variables are most important
in.explaining symbolic adpption, whereas economic variables
are relatively more important ‘1n explaining use adoption.
Hence, one can deal methodologically with symbolic adoption
and use adoption as separate dependent variables ‘to be
explained by’ different sets of independent variables. It is

E i .
therefore not -surprising that any single innovation

1

Rejection refers to the .decision not| to use an innova-
tion whereas discontinuance refers to the decision to
stop using an innovation'which has béen used.
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attitute only explains a relatively' small part of the

variance in the use adoption rake.

i are a aspect of diffusion
.research. In the only major investigation of the subject,
Leuthold (1967) fourid that the greater the discontinuance of
an innovation thé Iower the subsequent rate of adoption by

potential adopters. Furthernore, the impact of discontinu-

ance in curtailing by ial
was found to be greater than the impact of continvance in -
promting sdoption. Relating Klonglan and Coward's model to
the bogland program, e cin tharsfors hypotfiesike that. the
numerous applications received in the early 1960's represent

_ symbolic adoption whereas the ‘many abandoned projects
represent trial -rejection which in turn affected the

decreasing rate in symbolic adoption amongst other farmer:

and the eventual abandonment of the bogland programme by the
Government. On ‘the nthe? hand only a handful of farmers
continued bogland farming beyond the trial stage; i.e., got

to the use adoption stage.

2.4 social system variables

B Social system characteristics' are one of the sets

of variables affecting the innovation decision process

_(Figure 3). They are, however, even to a greater extent than

the innovation attributes, a neglected dimension ° in

diffusion studie In Rogers and Shoemaker's (1971) review
s %
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of the literatur:

only seven empirical studies were found
to have, exgmined the relative importance oE. social system
effects, but all seven studies supported. the generalization
that system effects may be as important in—explaining

individual innovatives as ‘such individual characteristics.

as education! and cosmopolitaness. Van den Ban's (1960)

study illustrates this concept well. In a study of over 900

farmers in 47 townships in Wisconsin, she examined the

effects of traditional and modemn norms on the innovative-

ness Of the farmers. She found that individual characte
istics such as farmer's education, size of farm, and net’
worth were positively related to his innovativeness, but
township norms were even better predictors of farmer innova-
tiveness. To put it another way, a farmer with a high 1;v61
of education; on a large farm and with a high net wortli, but
residing in a township with traditional norms, will probably

adopt fewer improved practices than a farmer with a lower

level of education and a smaller farm in a township where
the norms are modern. o i

Now this, important question arises:  Is the social
system of farmers in Newfoundland characterized by tradi-
tional norms’or by modern norms? This is a difficult
question to anewer; traditional ‘and modern‘norms refer to
ideal types, they are the end points of a continuum on
which actual social system norms may. range| " RaEhaEaoTe,, 16

specific studies seem to .have been underptaken to address
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this issuq in Newfoundland, neither foy Newfoundland mociety
in® deneral nor for farmers in the province!in particular.

There is, however, some indirect .evidence. that traditional

“norms, such as lack of favourable orientation to. change,

have been persistent. McCay'(1976, 82) noted, for example,
that fishermen along' the Northeast coast of Newfgundland
were slow to adopt the longliner’vessel-type, despite the

efforts’ of government fisherles biologists in the 1950's

‘that demonstrated the potential of fishing in deeper

waters. . ; " :
. The, following . quote ~relates o . farming in
particular: » =

"A study of -sfock raising as it has been carried on
in Newfoundland “from a very early date up to the
present impresses one more and more with the fact
that in all this time little change has-occurred in
the general practice and methods employed. y
should this be.so? Why have the changes that have
taken place in -the raising 'of livestock in all
other .parts of this continent not occurred here?"
(shaw, et.al., 1956, 92).

The ‘Royal Commission's answer was that the diffi-

culty of providing an adequate supply of winter feed was. the
reason, but the sociocultural norms of the: farming .community
may vell have played an important role in this respect.
Another B@mension of social system'variables is
communication_iptegration, i.e., the degree to which the
units in a social system are interconnected by xncerpgxfuo';.al
communication channels. There is consistent evidence from

emipirical studies that the degree of communication
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integration in a social ,system is positively related to the

rate of adoption of innovations (Rogers and Shoemaker, 1971,

352). The scattered distribution of farmers in Newfoundland ..n}A
! ‘and their lack of organization probably result in -less e
) i N .

communication integration amongst the farmers, and hence the

rate of in general is slower. The
E_i.lld research in Newfoundland gave further indications in

this regard; the bogland farmers were in . most cases unaware  *

of other bogland projects-in the province.
To conclude _t'hiu context chapter, it should- be ‘-

emphasized that the study addres

s a ‘complex practical
problem, and ang}npn to give a l‘neani‘ngful solutioén to it.
No strictly parallel ltudi;u hnv‘e been found to guide this
study, hu‘t that does not mean, however, that there is no
relevant litarature on the subject. The purpose of this
chapter has indeed been to gain whatever insights from the
" " ganaral theory of diffurion to guide this specific study of
4 bogland farming in Newfoundland, and perhaps, in a small
way, increase the breadth of diffusion type studies by
looking at this particular type of question.
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