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Dvenriew: 

IMPAcr OF MICROEIECIRONICS ON AGRICUIlIURE AS 
REIATED 'IO RFSEARClI AND DEVEIDFMENT 

AND E}ITENSION 

R.M. Josephson1 

In JanlliilY of 1985 the canadian Agricultural Research. council 
initiated a study to prepare recarrnnerrlations reg§.rding the 
activities/programs the CARe should encourage in relation to research, 
development, extension arrl transfer of technology as affected by the 
application of microelectronics in agriculture. 

A working group was established to examine the illlpact that the 
increasing use of microelectronics in agriculture has on the 
conmrunication of agricultural research arrl development results to the 
end user. The examination included a literature review, intenriews 
with microelectronic suppliers arrl surveys of fanners, extension 
workers, directors of extension, agricultural researchers, fanner 
organizations arrl fann input arrl senrice suppliers. 

The study focussed on issues concerning: (1) the current state of 
affairs with regard to microelectronics in agriculture, (2) the 
factors that inhibit or facilitate further development arrl use of 
microelectronics in agriculture, arrl (3) the future use of 
microelectronics arrl the kind of system that would be appropriate to 
conmrunicate research results to fanners. The surveys confl.nned many 
of the tentative statements advanced by the working group arrl provided 
further infonnation on the issues in those three areas. 

Recommendations were developed in six areas of COncen1: training, 
compatibility of telecamnrunications hardware, transmission facilities, 
exchange arrl sharing of experience, software issues, arrl areas for 
further study. 

1Associate Professor, Department of Agricultural Economics arrl 
Fann Management, University of Manitoba.. The author gratefully 
acJmowledges contributions of lars Brink arrl other members of the 
Working Group of the study discussed in this paper. July 7, 1986. 
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Background: 

'!be past decade has seen rapid developoonts in microelectronics. Many 
of the new technologies have application in agriculture arxl are 
beginnin;J to be adopted to many segments of the Wust.ry • 
Microcarcp.rt:.er have becane affordable to many f~ arxl some 
software has been developed that provides fanners with new fann 
management tools. videotex has been developErl in canada for some 
years arxl is nc:M ac:x::essible to a number of groups in the agricultural 
Wust.ry. 'lbe micrc:processinJ chip has fourrl an application in the 
nonitorinJ, sensinJ or control of many agricultural processes. '!he 
ability to ac:x::ess arxl interact with main fraIoo cc:mq:ute.rs arxl huge data 
bases through videotex, cable am telerOOne systems has resulted in 
new potential to gather, store, transmit arxl utililize infonnation. 
RecognizinJ these rapid arxl profourrl c.l'lanJes, the canadian 
Agricultural :Research Council (CARC)un:lertook to examine the :iJrq;xlct of 
microelectronics in agriculture as related to research arxl development 
(R&D) am extension. 

Clarqes that brinJ about lOC)re rapid cammun.ication am greater 
ac:x::ess to infonnation are bourrl to have an effect on both public arxl 
private agricultural extension. 'Ihe traditional extension functions 
include gatherinJ, evaluatinJ arxl presentin;r infonnation to fanner 
clients. 'Ihe way in which these functions are carried out may ch.anJe 
dramatically if microelectronics technology brims about efficiencies 
arxl eliminates previously tiIre-consumi.rq tasks am, perllaps lOC)re 
iIrportant, makes available an increased quantity of lOOre current 
information. F\.lrt:h.eJ:m::re, the agricultural extension system may 
require IOOdifications to ac:x::amrocxiate different methods of carryinJ out 
extension activities arxl provide the necessary technical skills am 
support to develop arxl use microelectronic delivery methods. 

Clarqes in the way infonnation is transferred to the fanner may 
also have an :iJrq;xlct on the research am development system. '!his 
system may need to adjust the way it prepares, presents arxl 
camnrunicates the results of research arxl development, in OIDer to take 
advantage of changinJ technology or dlanginJ delivery systems. One 
type of infonnation which is transferred by extension workers arxl 
agri -businesses is the firrlings of research. 

Purpose: 

'!be purpose of this study was to prepare rec:amrrerrla.tions for the 
consideration of CARe regarding the activities/programs CASCC should 
encourage in relation to research, development, extension am transfer 
of technology as affected by the application of microelectronics in 
agriculture. 'Ihese rec::x::amneOOations should be based on an examination 
of what ilnpact the increasinJ use of microelectronics in agriculture 
has on the camnn.mication of agricultural R&D results to the en::i user . 
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Microelectronics was taken to irx::l.ude software arx:i hardware used 
in miCI.'OCOlTp.lter, microprocessors, arx:i terminals, arx:i the facility to 
gain access to infonnation arx:i data bases through such equipnent arx:i 
through telecammunications. It was assumed that the technology in 
this area would continue to develop arx:i that agriculture will have 
access to arx:i will use the same technology as other sectors. In 
addition, special solutions may be developed for problems that are 
specific to agriculture. '!he study did not consider television, video 
tape arx:i video disk techniques for communication. 

Applications of microelectronics in agriculture was un:lerstood to 
include fa.nnin;J applications, such as production arx:i business 
management. '!hey also include applications where inllviduals, finDs 
arx:i institutions with wham farmers deal require or make available data 
or infonnation by means of microelectronics. Same examples of this 
group are buyers of farmers' products, suppliers of fann inputs, 
production arx:i business advisors, governxrents, canummity groups arx:i 
farmers themselves. 

Method: 

'!he lOOthod follCMed in the study was to identify the major current 
uses of microelectronic systems, examine the effects these uses have 
on the conmn.mication of research results, outline the major uses of 
microelectronic systems that are anticipated for the next ten years, 
arx:i identify the anticipated effects of these systems on the 
camrnunication of research results. on the basis of this backgrourxi 
work, recammenJations were developed ooncern.i.rg those issues in 
microelectronics that should be addressed in order to st.ren:Jthen the 
canummication of agricultural R&D results. 

Infonnation relevant to the backgrourxi work was obtained through 
the inllviduals participatinJ in the worJd.nJ group established for 
this study (members are listed in Apperili.x A), includin:J the study 
contractor, through a literature review, arx:i through sw:veys of 
several groups who participate in the canummication of R&D results in 
agriculture. 'Ihese groups include farmers, extension workers, 
directors of extension, agricultural researchers, fanner 
organizations, fann .inp.lt arx:i sel:Vice suppliers (major companies arx:i 
local dealers), arx:i suppliers of microelectronic hardware, programs 
arx:i data bases. '!he function of the sw:veys was to complement the 
worJd.nJ group's experience of arx:i insight into microelectronics, in 
order to IOC>re thoroughly reflect in the study the ideas of major 
groups dealinq with microelectronics. 

'!he worJd.nJ group lOOt on three oc:x::asions. At the first meeting, 
the overall method of the study was devised. It was concluded that 
the study should emphasize the inpact of microelectronics on the 
camrnunication of research f:in:lin3s arx:i technology transfer throughout 
the communications chain to the fanner. other aspects of 
microelectronics in agriculture would ernmge durinq the course of the 
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study but WI:All.d be regarded as secorrlal:y to the main pw:pose of this 
study. '!he next meetinJ was nostly devoted to reviewirg questions for 
the sw:veys, in line with the issues worki.rg group members 
hypothesized beinJ important. Guidelines for the selection of 
irxlividuals, firms, am organizations to be sw:veyed were discussed. 
In the final meetinJ, the fin:lir~'S of the sw:vey am interviews were 
reviewed. 

Selection of User Groups: 

To assist in the exploration of these issues, several categories of 
uses of microelectronics were sw:veyed. '!he pw:pose of the sw:vey was 
to identify the current use of microelectronics, factors that are 
considered problematic or helpful in current am future use of 
microelectronics, am expectations on what should or should not be 
done to influence the future use of microelectronics. '!he SUl:Vey 
focussed on the camnn.mication of research results, but it also 
included other uses of microelectronics, such as administrative tasks 
am operations control. 

'!he questions were designerl to elicit infonnation on the 
respoOO.ents' use, awareness, am expectations of microelectronic 
technology. Most questions were of a qualitative nature, such that 
the resporxient irxlicated yes or no, or rated his perception of an 
issue on a silrple scale (such as ''much, lOOderately, slightly, not al 
all") . Open-erxled questions designed to capture the resporxients' ~ 
ideas over am beyorx1 the identified issues were also designed. 

'lhere were seven categories of respoOO.ents, each with a separate 
questionnaire: 

1. Fanners 
2. Agricultural extension workers 
3. Directors or executive directors of extension 

(a general am a detailed questionnaire) 
4. Fann inpIt am service suppliers (separate 

questionnaires for major companies am local 
dealers) 

5. Farmer organizations 
6. Agricultural researchers 
7. Various inli viduals with an interest in the subj ect 

(microelectronic hardware am software suppliers, 
agricultural consultants, goverrnoont am irrlustry 
research administrators) . 

In the case of fanners am extension workers, the iniividuals 
selected for the SUl:Vey were those with scnre experience of, am 
insight into, the use of microelectronics. '!hese inii viduals were 
identified for the study by the provincial extension administrator 
(such as a director of extension) participating in the canadian 
Agricultural Extension Council. Fanners am extension workers from 
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all provinces participated in the sw:vey. '!here was no atteJrpt to 
seek representation from each province in prq:x::>rtion to such variables 
as rnnnber of fanners, size of agriOll tural sector, or camm:::xli. ty 
specialization. As the microelectronic technology is relatively new, 
it was believed that such an approach wcW.d not be workable. 

Also in the case of far.m inp..It ani service suppliers ani fanner 
organizations, one of the criteria for inclusion in the sw:vey was 
that the firm or organization was believed to have SOIOO experience 
with microelectronics or to have considered the use of 
microelectronics for camnrunication. In addition, f:irns ani 
organizations were chosen so as to CCNer a diversity of camm:::xli.ty 
specializations ani geographic locations. 

In the case of directors of extension, the sw:vey was directed to 
the provincial representative on the canadian AgriOlltural Extension 
Council. '!he response was, in SOIOO instances, prepared by SOIOO other 
provincial department of agriOlltural official. A general 
questionnaire was developed for all provinces, ani a oore detailed 
questionnaire was designed for those provinces who inlicated that an 
agriOll tural extension c:x:IIlp.lter network was in place or in SOIOO phase 
of planninJ. 

With regard to agriOlltural researchers, the Clainnen of Expert 
Committees urrler the canadian AgriOlltural Services Coordinating 
Committee were chosen to represent the variety of subj ect matter ani 
because of familiarity with research cammunication issues. 

It cannot be overemphasized that, except for extension directors 
ani agriOlltural researchers, the respon:lents were chosen from aIOOng 
those who had shown an interest in microelectronics ani usually had 
same experience in using it. 'Ibis was done in order to benefit from 
those irxlividuals I experience. '!he respon:ients do not constitute a 
rarrl.am sample even am::m:J those irxlividuals who have experience in 
using microelectronics. Consequently, it is not appropriate to draw 
inferences from the survey responses to larger groups, such as all 
fanners in a province or all extension workers who have access to a 
microc:arrputer. '!he usefulness of the sw:vey is in its ability to 
gauge, in a qualitative way, the extent to which microelectronics is 
used in certain groups, ani heM' these groups view the future. 

SUmmal:y of Smvey Responses: 

The purpose of the compilation ani analysis of responses was to 
identify issues where the answers confirmed or contradicted the 
prestm1ptions made about the issues. However, this could not be done 
quantitatively ani the issues were not subjected to statistical test 
of significance. Rather, the analysis revealed general response 
patterns ani identified concerns, themes, trerrls ani ideas that were 
CC1ITIll'On or that conflicted aIOOng groups of respoooents. 
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'lhis summary is presented in point fom to highlight areas where 
respoIXients showed consistent observations am ideas. 

SUrvey of Fanners: 

SUrveyed fanoors generally believe that less than 2 percent of fanners 
in their area own or have access to a miCI'OCC1l'l'plte am that IOC>St 
fanoors do not own or have access to Grassroots or other infonnation 
systems. 

SUrveyed fanoors' two main uses of microcaITpIters are for 
production management am financial management purposes. 

SUrveyed fanoors are us.irq microelectronics to collect infonration 
fram outside the fam for production am market.irq decisions. 
However, they see little or no general use of this artK:>nJ fanners in 
their region. 

SUrveyed fanoors are aware that microelectronics can be used in 
applications of robots on the fam am a majority see same potential 
use on their own fanns. 

Smveyed fanoors rated :roc>st inportant future uses of 
microelectronics on the fam to be in the areas of production, 
marketinJ am financial decision mak:inJ am gather.irq current 
infonnation about the fann.irq envi.ronroont (e.g., prices am weather). 
'nley rated learning about research, technology am economic t:rerrls as 
a nnlch less inportant future use of microelectronics. 

SUrveyed fanners rated (1) fanners' lack of computer aptitude am 
(2) the difficulty in obtaininJ infonnation to make decisions about 
investinJ in a microelectronics system as the rrcst frustrating 
problems that inhibit further use of microelectronics. 

Smveyed fanners identified several cost concerns they believed 
inhibited further use of microelectronics. 'nle cost of satisfactory 
software was of greatest concern, followed by infonnation transmission 
am hardware costs. Most SlU:Veyed fanners believed perceived costs 
exceeded perceived benefits. 

SUrveyed fanners strongly identified lack of agricultural am 
comrocx:lity specific software as inhibit.irq further use of 
microelectronics on the fam. 

SUrveyed fanners saw lack of software am hardware 
starrlardization, complexity of data management systems, am poorly 
written instruction manuals as overall system problems that inhibit 
further use of microelectronics on the fam. 

SUl:veyed fanners strongly suggested public initiatives are 
required to resolve same of these problems. 'Ibey also disagreed 
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strorqly with the suggestion that they were losirq interest in 
microelectronic technology. 

In response to open-errled questions, smveyed fcu::nvars E!l'!tIi'la.sized a 
need for fanner trairrl..rq to use c:::c:mp.rt:ers, a need for evaluation of 
software ani developnent of agricul. ture software, ani better ani less 
costly information transmission facilities. 

SUl:vey of Extension Workers: 

Extension workers identified high potential use of microelectronics by 
extension workers in all the functions specified in the questionnaire. 

Greatest potential use in gatherirq ani p:rocessirq information, as 
expressed by extension workers, was in the area of fann analysis ani 
plannirq. 'nle least potential use was in al:J1:aininJ ani p:rocessirq 
biological, erqineerirq ani economic research results. 

Extension workers also noted potential use of microelectronics in 
clisseminatirq information to fcu::nvars. Videotex received the highest 
ratirq along with extension meetirqs. 

Extension workers gave high ratirq to m:my of the problem areas 
specified in the questionnaire. '!hey felt they needed II¥:>re trairrl..rq 
ani II¥:>re support staff; they noted that ffM fcu::nvars have computers or 
have access to Grassroots. 'nle unavailability of suitable software 
ani the information transmission problems associated with rural areas 
were also noted. 

Extension workers were alnost unan:ilrous in identifyirq lack of 
support personnel to develop local or regional data ani systems as a 
problem restrictirq further use. 'nley suggested extension staff 
needed to be reorganized ani coordinated to meet the needs. 

In response to open-errled questions, extension workers emphasized 
need for trainirq for themselves, ani need for goverrnnent carmnitment 
ani support. 'Ihey noted lack of agricultural software ani need for 
software for extension purposes. '!hey identified a need for 
regionalized software. 

SUl:vey of Directors of Extension: 

Directors of Extension reported 362 computer tenninals used for 
extension purposes across the countl:y in the surmrer of 1985. 'IWo 
hurrlred ani seven were in field offices ani fifty-five in head office. 
'!he majority were IIM. 

Extension branches used computers mainly for analyzirq information 
to assist fanners in fann management activities, ani for internal 
administrative purposes. 
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'!here was a general low level of satisfaction with current 
c:arp.rt:er based activities arrl the two highest rated associated 
problems were (1) that software was not suitable for needs, arrl (2) 
that teclmology tumover was too fast. 

Mditional software, staff trai.ni.n;J arrl additional hardware were 
identified as priorities for future expansion in the use of this 
technology. Four respoooents gave reorganization of existing 
resources a high priority. 

All resporxients predicted their ministry would exparrl its use of 
CCIllp.lters. '!here were mixed views on federal arrl provincial 
government roles except for supporting the general statements that 
both should actively facilitate data transmission for agricultural 
c:arp.rt:er systems. 

SUrvey of Expert Committee Chainnen: 

Researchers, as represented by Expert Committee Olai.nnen, rated 
highest potential use of microelectronics in agricultural 
(X]llllllunication in camnumicating the extension workers, arrl in 
presenting arrl inteJ:preting research results so they are IlX)re easily 
urrlerstood. 

Researchers also saw this teclmology as a means of IlX)nitoring on
farm can:iitions arrl collecting on-farm data. 

Researchers did not see microelectronics as a likely means to 
extern arrl provide information to fanoors. 

In response to open-errled questions, researchers were emphatic in 
the tirce arrl cost saving associated with their research, resulting in 
IlX)re or IlX)re efficient research. 'Ihey reinforced the ilIlportant role 
they saw for extension people to use this technology as a means to 
extern the research results to fanoors. 

SUrvey of Fanner Organizations: 

Fanner organizations are using c::x::nrputers for administrative p.n:poses 
arrl anticipate continued arrl e.xpan::led use. 

Fanner organizations use microelectonics in a limited way to 
provide service to nsnbers. 'Ibis includes same use of electronic mail 
arrl distribution of market information. 

Fanner organizations have same expectations to exparrl this service 
but do not yet have specific plans developed. 

Some plans urrler consideration include statistical information arrl 
forecasting, market research results, arrl a data bank accessible to 
all nsnbers. 
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Fanner organizations see a role for gove.n1ll'lel1t in such areas a 
regulatiIq, fI.ln:linJ am. co-ordinatiIq microelectronic technology for 
agricultural ccamnunications, am. in research am. development of data 
bases. 

SW::vey of Inp.It am. Sel:Vice SUppliers (Companies): 

SUpply c:xmpanies are currently maJd.Ig m::>st use of microelectronics as 
a means to assist product distri.rution am. inventory control., with 
same use in identifyirg input . market characteristics am. fann 
corxlitions. Many other functions were seen to have same potential 
application of microelectronics. 

SUpply c:xmpanies generally see microelectronic collectiIq am. 
dissemination of information being achieved through their agents 
rather than clirectly between c:x:nrpany am. fanner. SUpply c:xmpanies 
note i.ncc:m'patibility of c::anprter configurations between researchers, 
suppliers, fanners, goverrnnent am. others in the irrlustry as the ll'OSt 
inhibitirg factor to potential use in their sector. 

SUpply c:xmpanies also see lack of software am. hardware on fanns 
as an inhibitirg factor. 

A high proportion of re.spoOO.ents expressed concern over data base 
ownership (confidentiality) on public data bases but a relatively low 
proportion expressed concern over appropriate cost-sharirg user fee 
structures. 

Responses to open-errled questions recognized goverrnnent roles to 
educate am. p:rc::tlri:)te the use of microelectronics. Conpanies did not 
believe that starrlards am. regulation should be iJnposed, but were 
generally in favour of goverrnnent leadership am. support. 

SW::vey of Input am. service SUppliers (Local Dealers): 

All dealers SUIVeyed are usirg microelectronics for their own 
adrninistrati ve pmposes. 

Most are usirg microelectronics to provide services to custclroors. 
'Ihis ranges fram providirg general information through Grassroots to 
collectirg am. analyzirg specific information about a customer's own 
fann. 

'!hey feel that microelectronics is an effective way to infonn 
fanners about research results am. new technology am. this may be 
practical in areas like chemical information am. weed control. These 
fann dealer resporx:ients had mixed reactions to goverrnnent involvement. 
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Table 1 

SUmmary of Resporrlent Groups 

Number of 

~on- Usable Response 
Resporrlent Group naires sent Responses Rate 

% 

Fanners 97 52 54 
Extension Workers 71 61 86 
Extension Directors - general 10 9 90 
Extension Directors - detailed 10 8 80 
Expert Connnittee Cllainnen 31 29 94 
Fanner Organizations 21 11 52 
Input & SeJ:vice SUppliers 
( companies) 28 15 54 
Input arxi SeJ:vice SUppliers 
(dealers) 7 5 71 

275 190 69 

Recommendations : 

1. Training in the Use of Microelectronics: In general, there is 
a demarrl for intproved skills in how to use microelectronic tools, 
particularly aJlX)I"q fanrers arxi extension workers. '!he training needs 
are eli verse arxi deperrl on how the irxlividual is going to use the 
intproved skills. IT IS RECn1MENDED '!HAT CASCC ENa:xJRAGE (A) 
POOVINCIAL AGRIaJIJIURAL E}cr'ENSION BRANCHES 'IO EXPAND '!HE TRAINlNG 
OFroRIUNITIES AVAIIABIE 'IO IDcr'ENSION STAFF AND FARMERS AND (B) '!HE 
mSTrIUrIONS PROVIDmG TRAINlNG m AGRIaJIlIURE 'IO mCIDDE m '!HE 
aJRRIaJI.IJM 'rnAINING m '!HE USE OF MICROEIECI'RONICS FOR VARIOOS 
RJRR)SES mCUJDING ON-FARM APPLICATIONS. 

2. Compatibility of Telecommunications Hardware: In the 
transmission of infonnation using videotex teclmology, there is a 
choice to be made between two starrlards: NAPLPS arxi ASCII. Virtually 
all NAPLPS deccxiers can access both ASCII arxi NAPLPS data bases, but 
straight ASCII deccxiers lose the colour arxi graphic infonnation used 
on NAPLPS. IT IS RECn1MENDED 'mAT CASCC ENOOURAGE THOSE WHO mSTALL 
VIDIDI'EX DECDDERS (SUm AS TERMINAIS AND MICRO-CX:MroI'ERS) 'TO ENSURE 
'!HAT '!HE SYSTEM IS a:MPATIBIE wrm '!HE NAPLPS STANIlZ\RD. 
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3. Transmission Facilities: '!he availability am cost of 
facilities to transmit information over significant distances are 
ilnportant factors affect.in:1 the use of microelectronics in 
agriculture. IT IS RE.XX!1MENDED '!HAT CASCC ENCXXJRAGE GOVERNMEmS AND 
<n1MUNICATIONS AGENCIES (SUa! AS TEIErnONE a:MPANIES AND SATELLITE 
<n1MUNICATION a:::MPANIES) 'IO DEVEIDP, IV!' lli PIACE AND MAmI'AIN 
Cl!ANNEI..S FOR MICROEI.ECrnONIC cnMJNICATION '!HAT ALIJ:M RURAL USERS 
EFFECI'IVE, RELIABIE AND I.!:M-cnsT ACCESS 'IO MICROEI.ECrnONIC INl'ERAcrION 
wrm PR03RAMS AND DATA SOORCES. 

4. Exchange am Sharing of Experience: As different levels of 
government am different government d.eparboonts resparrl to, or atteJrpt 
to influence, the increasi.rg use of microelectronics, it is to be 
expected that same initiates are successful am others less so. IT IS 
RE.XX!1MENDED 'nIAT CASCC ENCXXJRAGE AIL lliS'ITlUI'IONS, PARI'IClJIARLY 
FEDERAL AND POOVINCIAL GOVERNMENI' DEPARIMENIS, 'IO IV!' A HIGH PRIORITY' 
ON REX:;UIAR EXmANGE OF INFORMATION ON AND EXPERIENCE F"RCM INITIATIVES 
'!HAT GOVERNMEmS AND OIHER INS'ITIUI'IONS TAKE 'IO USE MICROElECIRONICS. 
Specifically, this might be done tbrough initiatives by Expert 
Committees am by professional associations. 

5. Issues Related to Proorams am Data Bases: '!here is a 
perceived problem with regard to the availability of programs am data 
base information. Initiatives are needed to ensure that the emergirq 
deman:i for programs am data base infonnation is clearly identified 
am adequately met. 

(a) IT IS :RECXl1MENDED 'nIAT CASCC ENCXXJRAGE EXTENSION AND 
ElXJCATION lNSTI'IUI'IONS 'IO MAKE 'IHEIR INl'ERPRErATION 
OF RESEARCH RESUIlI'S AVAIIABIE 'IHR(XJGH 

MICROEI.ECrnONIC MFANS AS ~ BY USERS OF '!HE 
INFORMATION • 

(b) IT IS ~ED '!HAT CASCC EN<XXJRAGE FEDERAL, 
PROVINCIAL, UNIVERSITY AND PRIVATE RESEARCH 
lliS'ITIUI'IONS 'IO HEEl' '!HE DEMAND FOR INFORMATION BY 
lliCXJRroRATING, WHERE APPROPRIATE, '!HE RESULTS OF 
'IHEIR OORK INIO PROGRAMS AND Illcr'A BASES 'IO WHIa! 
USERS HAVE ACCESS 'IHROOGH MICROEI.ECrnONICS. 

(c) IT IS :RECXl1MENDED THAT CASCC EN<XXJRAGE FARMER AND 
W1M)DITY ASSOCIATIONS 'IO TAKE '!HE lliITIATIVE, AIDNG 
wrm c:x::M1ERCIAL SUPPLIERS OF PROORAMS AND DATA 
BASES, 'IO lli(x)RroRATE APPROPRIATE RESFARaI RESUIlI'S 
lli PROGRAMl3 AND DATA BASES AND MAKE HIGH ~ 
PROGRAMS AND DATA BASES AVAIIABIE 'IO 'IHEIR MEMBERS. 

(d) IT IS RECCt1MENDED '!HAT CASCC EN<XXJRAGE '!HE 
DEVELOB1ENT OF A ST.ANI::lARDIZED FORMAT WHIa! MIGHT BE 
USED lli GA.llilliG ACCFSS 'IO Di\TA FRCM MICROEI..ECIroNIC 
~A BASES, (X)RRESroNDlliG 'TO THE AGDEX SYSTEM. 



• 

• 

• 

Specifically, this could be done through initiatives 
by the institutions that carr:! out research. 
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6. Areas for FUrther Study: Info:nnation should be incorporated 
in programs arrl data bases according to the needs of he users. 'Ihese 
needs are not well krlam. 

(a) IT IS RECXM1ENDED '!HAT CASCC ENCXXJRAGE FEDERAL AND 
PROVINCIAL GOVERNMEN'IS AND UNIVERSITIES 'IO ALLOCATE 
RFSOORCES 'IO '!HE UNDERI'AKING OF S'IUDIES FDR 
IDENI'IF'YrnG PRIORITIES roR DEMAND-ORIEm'ED PR(X;RAMS 

AND DATA BASES. 

'!he increasi..nq use of microelectronics in agriculture represents a 
major change in the ways infonnation is acquired arrl used in the 
sector. '!he effects of this on the structure of agriculture are not 
:Imc:Mn. 

(b) IT IS RECX:f.1MENDED 'mAT CASCC ENCXXJRAGE AGRIaJIlIURE 
CANAI:l.'\ AND UNIVERSITIES 'IO ALLOCATE RESCXJRCES 'IO '!HE 
UNDERI'AKING OF RESEAROi ON '!HE CDNDITIONS UNDER 
WHIClI PARI'IaJIAR TYPES OF MICROElECI'RONIC 'IOOIS AND 
CX!1MDNICATION CliANNEIS :rnPROVE '!HE EOJNCMIC 
VIABILITY OF '!HE FARM WSJNESS AND '!HE lONGER TERM 
EFFECIS ON '!HE S'mDCIURE OF CANADIAN AGRIaJIlIURE. 

'!he followi.n:J issues are also brought to the attention of cascc: 

the future role of extension workers arrl the 
organizational envirornnent in which they work, 

the cost to the user of microelectronic infonnation 

the relatively low priority that may be put on 
invento:ry arrl evaluation of programs arrl data bases • 



• 

• 

• 
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