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INTRODUCTION
Co-ordination is the vital function of 

administration. It connotes the different parts of 

administration attuned to each other. "Co-ordination 

means establishing harmonious relationship between the 

efforts of individual and group for the accomplishment of 

objectives of the organization" (Roy, 1999).

It is the essence of management rather than one of 

its functions "Co-ordination, being synchronization 

efforts of human beings in an organization is intrinsic 

to management as management also tries to synchronize 

group efforts for achieving organizational objectives'" 

(Prasad, 1999).

"Co-ordination is the orderly synchronizing of 

efforts of the sub-ordinates to provide the proper amount 

timing and quality of execution so that their unified 

efforts lead to the stated objectives (Halmann, 1992). It 

is a continuous and dynamic process and emphasis on unity 

of efforts, which is Lhe heart of co-ordination. Co

ordination is necessary to link lhe function of the 

department division together and assume I heir combination 

to total results. Special efforts of co-ordination are 

regarded in organization where large number of personnel 

involved then differential functions, interdependence of 

organizational units and sub units and people working



there- "Co-ordination is an administrative process which 

seeks to bring about unity of purpose in order to achieve 

common objectives effectively" (Purkat, 1996).

"Co-ordination is a process meant to accomplish

the desired interaction, co-operation and/or collabo

ration to an working in union with one focus in view or 

for achieving some common goal/ target/ aim/ theme/ 

purpose/ objectives" (Sharma, 1992).

Co-ordination in development administration is not 

something that can be achieved merely by working for it. 

It is rather the fruit of complicated administrative 

activities and process. There are many factors affect the 

effective co-ordination internally and extensively.

Co-ordination is the most facilitating and 

delicate inteJlectual exercise among all development 

activities in development administration. As a process 

"Co-ordination is an endeavor to aggregate the different 

experience, whether those of one functionary, these of 

two or several or those of two or more sub systems. It

aim3 at an interlinking between one experience and 

another with an emerging synthesis (Muttalib, 1990).

"Co-ordination involves the exercise of authority

by the incumbent o f  the office over Lower levels, on the

other hand and discharging of responsibility in relation



to higher levels, on the other. Thus co-ordination is a 

running thread that interweaves various levels together 

and thereby, become a grand vehicle for affected 

equilibrium in the organization as a whole" 

(Metcaf, 1996).

"Co-ordination as a facilitating function or a 

device to ensure the achievement of goals within 

stipulated time and cost parameters. Better co

ordination, more expedition and successful implementation 

can be expected (Mishra, 1995).

"Co-ordination is fundamental to any organization 

and a device need for effective and efficient 

administration. It is a pivot around which the whole 

machinery of developmental programmes revolves" 

(Gupta, 1992) .

"Development administration is the achievement of 

development goals that stand the best possible chance of 

being fruitful" (Sapru, 1992).

"Development administration is concerned with 

maximizing innovation for development" the planned or 

intended change in the direction of modernity or nation 

building and socio economic change" (Weidner, 1990). At 

development administration as "organized efforts to carry



out programmes or projects throughout by those involved 

to serve developmental objectives" (Riggs, 1989).

In brief, development administration is that 

process of carrying out development programmes and 

projects is the direction of nation building and socio

economic progress through an administrative organization. 

It is through public as well as non-public organizations 

and their proper management that a developing country can 

carry development policy measures for the realization of 

national goal and objectives.

Development administration is constructed as the 

mechanism consisting of the structural, personnel and 

procedural components through which programme projects 

and schemes or simply activity for the socio-economic 

development of the people of the regions are implemented 

or actualized.

Development administration is that part of 

administration concerned with the development of 

country's economy and society" (Sharma, 1992). 

Development administration covers the vast area viz. 

educational, health, rural, urban, roads and 

communication, forest, public sector cooperative sector, 

power generation, water, Agricultural Horticultural 

development administration. Tn each area the vital



function of co-ordination is to maintain effective link 

with the development administrates activities.

At the present, development programmes, are multi 

dimensional in nature. The need for co-ordination arises 

from the natural tendency of the member of any large 

group when left to themselves, to drift in different 

directions thus giving rise conflicts. In day to day, 

inter and intra departmental, ministerial, agencies and 

organizational unhealthy conflicts is gradually

increasing due to 1) overlapping in the work of the 

employees or units of an organization may arise from an 

ignorance of one another activities, 2) there is a 

tendency among men in charge of particular function or 

activities to attach so much importance to their own work 

on be unmindful of the needs of others and make 

enrichments on the latter sphere. They refused to see 

this particular change as Lhe part of a larger whole to 

which it must be duly subordinated.

Conflict in the grid lor power and importance 

where heads of organization, specially Lhe more pushing 

and vigorous ones have. They indulge in empire building 

i3 seeking constantly to expand the sphere of their own 

organization by adding to it new activities which impinge 

on the jurisdiction of other organization. This situation



is aggravating due to missing the link of co-ordination 

with development administration. Not only that almost all 

the third world and developing countries and even also 

developed countries in the world facing this unhealthy 

situation due to that agriculture production calls force 

a systematic approach through co-ordination of different 

organizations. No organization can attain its goal 

without adequate co-ordination among units and their 

functions. Effective co-ordination is therefore necessary 

between different units under the same organization and 

among different agencies working towards a common end. 

Co-ordination implies a co-operative situation where two 

or more participants have a common goal and where each 

ha3 sufficient information as to what others are going to 

do to enable him to make correct decision. It will be 

usually ineffective in absence of co-ordination for where 

co-ordination exist teamwork automatically exist and 

teamwork plays the vital role for co-ordination which is 

ultimately acts as better link with development 

administration. Effective co-ordination can minimize the 

conflict and creates a healthy atmosphere in development 

administration. This is the burning issue. Mishra ot al. 

(1995) studied on 'Co-ordination in agricultural 

development' and showed that the relative position of co

ordination among the factors of agriculIure.



Table 1. Relative position of co-ordination among the
factors of agricultural development

SI.
No.

Factors State District Block Panchayat

1 Input 1 1 1 1
2 Irrigation 111 111 111 111
3 Training IV IV IV IV
4 Organization VI Vll VI Vll
5 Co-ordination 11 11 11 11
6 Technology V V V V
7 Marketing VI1 VI Vll VI

Source: Mitra, B., B. Das And C. Satapathy, 1995

Table showed that among seven important factors of 

agricultural development, the position of co-ordination 

is second in all levels. Even though agencies and

departments dealing with inputs, irrigation, training and 

improved technology are well designed at all levels, the 

implementation at agricultural programmes faced the

problems due to lack of proper co-ordination among them. 

Thi3 is evident from the poor perception of officials 

about co-ordination at almost all levels, where 

development programmes are being implemented.

The accountabi1ity for proper co-ordination should 

primarily rest with the personality. This plays an 

important role in co-ordinating the work of their sub

ordinates. But achievement of the target objectives are

not up to the mark due to improper link of co-ordination 

with development administration domain (Rao, 1996).



Conclusion

The analytical review suggested few valuable

suggestions for effective co-ordination are put forth.

1. Brotherhood relation rather than bossism should always 

be maintained with the subordinates.

2. Joint supervision is essential in implementing the 

development activities under development

administration.

3. An atmosphere should be created, so that the employee, 

workers can work together willingly.

4. Organizing inter departmental seminar time to time to 

maintain the proper linkage with various concerned 

departments.

5. There must be provision to incentive to efficient 

workers. This may be given either cash or kind for 

inspiration.
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DISCUSSION

A great number of factors are associated with 

effective c-ordination. Some factors are more essential 

than others. Due to the absence of any of them 

co-ordination missing from the development

administration. In relation to this, a study was 

conducted by Pelz on "Factors associated with co

ordination in agriculture". He ranked the factors of co

ordination (Table 2).

Table 2. Ranking of factors based on Median score of six
groups of Judges

SI.
No.

Factors of 
Co-ordination

Median
scores

Relative
ranks

1 Team work 63.5 1
2 Aptitude & initiative 60.5 2

3 Methodical & timely action 60.5 2
4 Funds & Supplies 60.5 2

5 Authority for decision close 
operational level

60.5 2

6 Capable ft Co-operating personnel 60.5 2
7 Communication 59.5 3

8 Co-ordination Committee 58.0 4
9 Supervision 57.8 5
10 Reduction in multiplicity of 

agencies doing same type of jobs
57.5 6

11 Workable ft non-conflicting policy 57.5 6
12 Peoples co-operation 56.0 7
13 Simplified procedures 56.0 7
14 Single line of command 55.5 8
15 Desirable load of work 52.0 9
16 Single unified organization 48.0 10

Source : Pelz, D. C. ft Singh, 1990



Based upon the pooled judgement of six judges the 

element or factor teamwork is essential to implement 

agricultural development programme like IADP, which is 

lacking in the development administrative structural and 

functional problems. In the agricultural district 

programme implementation, 'methodical and timely action' 

is essential because it is farmers associated. The other 

factors favourable aptitude and initiative of staff, 

adequate findings and supplies, communication, 

supervision are important for effective co-ordination 

which create the better climate with development 

administration but these are lacking in the development 

administrative functions (Table 2).

Co-ordination is missing at various levels of 

development administration specially in Agricultural 

development administration due to various reasons. Intra 

departmental and inter departmental co-ordination lacking 

is evident. Singh (1995) conducted a study on "Co

ordination between agricultural and co-operative 

determinants". In case of inter developmental co

ordination at state level.



Table 3. Scores of state level of agriculture officials
and co-operative officials on selected factors 
of co-ordination

SI.
No. Factors of co-ordination Agriculture

officials
Co-operative
officials

1 Team work 35 42
2 Aptitude 33 17
3 Initiative 54 70
4 Methodical & timely 

action
54 64

5 Fund & supplies 19 12
6 Co-ordination Committee 9 9
7 Communication 76 53

8 Capability 62 53
9 Co-operativeness 65 47
10 Mean 45.2 44.1
11 Grand mean 44 . 65
12 r value 0.86**
** Indicates 1% level of significance. 
Source : Singh, K. N. & N. Prasad, 1995

It reveals that co-ordination between Agricultural 
Officials and co-operative officials at state level was 
well (Table 3) .

Table 4. Scores of block level Agriculture and Co-operative
officials on selected factors of co-ordination

SI
No Factors of co-ordination Agr i cu1ture 

officials
Co-operat ive 
officials

1 Team work 27 25
2 Aptitude 50 50.
3 Initiative 42 20
4 Methodical & timely action 35 32
5 Fund & supplies 29 12
6 Co-ordination Committee 9 9
7 Authority for decision at 

block level
50 0

8 Communication 62 59
9 Capability 45 13
10 Co-operati veness 64 53
11 Mean 40.4 27.8
12 Grand mean M.l
13 r value 1 -- o- 63NS J
Source : Singh, K. N. & N. Prasad, 1995



The finding reveals that mean score of block level 
Agriculture and Co-operative officials on the selected 
factors of co-ordination were 40.40 and 27.80 
respectively with their grand mean 34.1. The result is 
insignificant even at five per cent level of 

significance. It indicates that the co-ordination was 
unsatisfactory between the block officials or 
Agricultural and co-operative department working of the 
Agricultural Officer and Co-operative officers in 
isolation way. Their communication is well but decision 
making and initiative are lacking from the co-operative 
officials (Table 4).

The co-ordination between Agriculture Officials 

and Co-operative officials at village level on the same 

study.

Table 5. Scores of agriculture officials and Co-operative
officials at village level on selected factors of 
co-ordination

SI.
No.

Factors of 
co-ordination

Agriculture
officials

Co-operative
officials

1 Team work 25.0 25.0
2 Aptitude 50.0 35.0
3 Initiative 31.0 31.0
4 Methodical & timely action 33.0 33.0
5 Fund h supplies 19.0 12.0
6 Co-ordination Committee 9.0 9.0
7 Commun ica t ion 40.0 60.0
8 Capability 54 .0 7.0
9 Co-ope ra t i venes3 69.0 44.0
10 Mean 36.4 28.2
11 Grand mean 32.3
12 r value 0.41NS
* Indicates ')% level of significance 
Source : Singh, K. N. & N. Prasad, 1995



The finding reveals that at grass root level the 
coefficient of correlation between the scores of 
Agriculture officials and co-operative officials was 
insignificant even at 5 per cent level of significance. 
It is concluded that co-ordination was unsatisfactory at 
grass root level workers of Agriculture and Co-operative 
sub inspectors. Their teamwork and initiative are same in 
both the officials but due to faulty communication co
ordination is not up to the satisfactory level. It is 
clear that the co-ordination gap started from village 
level or grass root level (Table 5).

The Agricultural development programmes fails in 
India due to the lacking of interdepartmental 
co-ordination. Mitra (1995) studied in relation to this 
in Orissa.
Table 6. Gap in co-ordination among Departments

SI.
No.

Departments State Dist rict Block Vi 1lage Mean

1 Co-operat ives 3.06 3.00 5.00 5.00 4.51
2 Co-operat ivc 

banks
3.15 3.06 12.50 10.55 7.31

3 Fert i1i ze r 
agenc ies

2.00 2.00 2.00 2.16 2.04

4 Agro
indust r ies

2.00 17.85 22.22 13.06 13.37

5 NSC 2.00 8.00 17.85 23.91 12.94
6 Private input 

agencies
37.80 19.55 8.00 2.00 14 . 60

7 I irrigation 0.00 2.00 5.00 5.00 3.00
8 OSEB 12.97 13.04 23.91 22.22 18.03
9 OSCMF 10.00 12.50 22.20 22.22 16.73
10 Mean 8.11 8.22 13.74 11.98
OSEB - Orissa State Electricity Board 
OSCMF-Orissa State Co-operative Marketing Federation 
Source : Mitra, B ., B. Das And C. Satapathy, 1995
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rici^tural development.
studied in relation to co-ordination gap in 
5h in Indo-German project

• •*t» <
35s§), 

1 -*»

i rifSi t, deal in 
o 6

vj%

?0%

Oh flirt Mock 

Lovel of ro nrfSn ihon

10%

Vfcpe

1. Showing the extent of adaption of co-ordination 
factors in the different levels of d e v ^ M o M i I

administration

Gnurea Sturms and Sohal. !D©4



The finding reveals that there is a progressive 
decline in the extent of adoption of co-ordination 
factors in the different levels of development 
administration. At district level, teamwork, co
operation, planning and implementation attitude and role 
performance are satisfactory level. At block level 
communication, authorities for decision making and co
ordination committee are satisfactory level and village 
level, funds and supply and capability are satisfactory 
level. It is concluded that co-ordination gap started 
from village level due to interdepartmental co-ordination 
conflict.

Linkage is the most important and the vital factor 

of effective co-ordination in the development 
administration. Pickeing (1989) concluded that the 

linkage mechanism largely depends upon four key analyzing 

factors viz; macro policy climate, government ‘commitment 
to agricu1ture, target group identification and 

recognition of physical production potential and 

constraints.
Sunil (1993) studied on "Linkage between the

%

department of agriculture and soil conservation unit in 
the Implementation of soil and water conservation 
programme in Kerala" and showed the important factors 
perceived by t lie off icials in the Department ot



agriculture, which affect the linkage between soil
conservation unit and the Department of Agriculture.
Table 7. Factors affecting linkage between officials in

the Department of Agriculture and soil
conservation unit as perceived by the officials 
in the Department of Agriculture.

SI.
No.

Factors Mean Rank

1 Inadequate contact between officials in 
the department of Agriculture and soil 
conservation unit in implementing scheme

2.50 1

2 Negative attitude towards functional 
integration of the soil conservation 
unit with Department of Agriculture

2.41 2

3 Lack of team work between the officials 
in the Department of Agriculture and 
soil conservation unit

2.32 3

4 Possible areas of joint activity left 
undefined

2.22 4

5 Lack of formal and informal 
communication between officials in the 
Department of Agriculture and soil 
conservation unit

2.00 5

6 Absence of separate Department for soil 
and water conservation

1.97 6

7 Overlapping of soil conservation works 
arranged by officials in Lhe Department 
of Agriculture and soil conservation 
u n i t

1.84 7

The Finding reveals that among seven factors; 
inadequate contact between officials in the department of 
Agriculture and soil conservation unit in implementing 
scheme ranked first followed negative attitude towards 
functional integration of the soil conservation unit with 
Department of Agriculture and lack of team work between 
them are the important reasons for missing the linkage



between two units which ultimately created a 
co-ordination gap (Table 7).

Kunju (1989) studied on linkages between and among 

the research, extension, client and input subsystems and 

reported that there was difference in the extent of 
linkages activities between and among those RSS, ESS and 
CSS subsystems but there was no significant difference in 

the linkages activities of the ISS with the other three 
subsystems.
Table 8. Linkages between and among the research,

extension, client and input subsystem results 
of Friedman two-way non-parametric analysis of 
variance test

Subsystem Sum of the ranks for linkages X2
RSS ESS CSS ISS

Research
N=52

88 92 132 22.77*

Extension
N=134

310 251 233 22.67*

Client
N=110

247 156 257 56.31*

Input
N=32

68 59 65 — 1 .71ns

Kunju, 1989
* Significant at 5% level of probability

Kunju (1989) developed a empirical model of the 

linkages between and among the research, extension, 

client and input: subsystems and showed the strong and
weak linkages. Though in RSS perceived to have strong 
linkages with the ESS and the CSS; the ESS on the CSS 
found to have weak linkages (dotted line arrows) with the 
RSS.



Similarly, the ISS though it perceived to have
strong linkages with the RSS at the CSS, these two
subsystems were found to have weak linkages with the RSS. 
Thus the RSS was found to be the weakest link followed by 
the ISS in the TOT of improved rice varieties released by 
the KAU. The results of the study pertaining to the
structural linkages indicate that there was inadequate 
linkage forms in the case of the ISS.
Fig. 2. Empirical model of the linkages between and among 

the research, extension, client and input sub
system in the TOT of improved rice varieties
released by KAU

Weak linkages
-----------  St rong linkages
<-----  ►  Interrelationship



Burton (2000) studied in "strengthening research 
extension - farmers linkage"

Fig : 3 poorly linked research extension System
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The finding reveals that a poorly linked research 

and extension (R&E) system, were the commodity research 

team does not collaborate directly with extension's 

subject-matter specialist (SMS) in planning, conducting 

and interpreting data from agronomic trials. Also, these 

researchers do not interact with farmers or their 

organizations in the process of identifying production 

problems, setting research priories. Furthermore, in this 

case researchers do not discuss research findings with 

SMS, in the process of developing farmers 

recommendations, rather than send a research report to 

extension that summarizes their findings. At this point 

it is up to the SMS to interpret these findings and 

formulate a package of recommendations for dissemination 

to fanners. However, most SMS lack of sufficient 

analytical skills including the ability to use economic 

criteria in formulating technical recommendations. 

Recommended practices may thus reflect the government's 

goal of maximizing productions rather than the goal of 

farmers which may be to maximize income. As a result, the 

package of recommendations may not be suitable for the 

most farmers especially resources poor farmers.



Co-ordination gap is created due to so many reasons: 

Personal co-ordination

Muttalib (1990) perceived in his study that in 

this case, individual knowledge, leads to function and 

then functions leads into authority of office and 

authority of ideas. Between these two, administrators 

always use authority of office, which is detrimental, and 

authority of office creates a bridge between ends and 

means. Due to the absence of authority of ideas creates a 

co-ordination gap is created.

Table 9. Personal co-ordination

Personal Co-ordination

Individua1
I

Knowledge.

rlv Hr K B  I H  il 1,11Authority of ideas

♦
Of fi ce

I
,Funct i on

I
Authori ty 
— — . — ■ ■
Authority of office

Intar agency co-ordination

In the same study, throe typos of authority there

layman authority (which is a politician or elected



person) generalist authority (which is a administrator) 

and specialist authority (which is a scientist or 

technologist). Their individual function is completely 

different to each other. Layman diagnosis the needs, 

generalist provides appropriate prescription and 

specialist administer the ways and means. Co-ordination 

is basically a generalist function that makes a bridge 

between. Specialist and layman but failure due to gap in 

inter agency co-ordination.

Table 10. Inter agency co-ordination

Layman/unit (in the role of layman)
I

Knowledge
IFunction generalist/unit (in the role of generalist)

Author i ty______________________ ^.Knowledge

Function  ^Specialist/unit (in the
^  role of specialist)

Authority---------------------- ►h'nowl edge
IF u n d  ion 

Aul fmr i I y

Horizontal and vertical co-ordination

In the same study Muttalib (1990) also perceived 

that according to the situation horizontal and vert ical  

co-ordination method are to he used. Tn small sr(,ie



organization vertical and large organization horizontal 

co-ordination is to be used. But due to the variation in 

using the appropriate type of co-ordination method, a 

co-ordination gap is orated in the organization.

Table 11. Horizontal and vertical co-ordination

Horizontal Co-ordination

* ---------------------------------- — *Individual/unit Individual/unit

Knowledq^ ^ Function ^ Authority

Function

Authority

Cultural gap

Muttalib (1990) reported that a co-ordination gap 

was created between layman and administrator due to 

cultural variation in Andhra Pradesh and Maharashtra 

where the politician (layman) are predominantly with 

rural background with Less education, enjoying not too 

high a social status. On the other hand, the 

administrator come from urban areas, mostly better 

educated enjoying higher social status. The latter is 

more sophisticated in their behavioural style. Thus the 

cultural gap created a co-ordination gap there.



Dissimilar level of functionaries

In the same study he reported that due to 

dissimilar level of functionaries a scheme of District 

Development Board in Andhra Pradesh was failed, where 

district administration which is headed by Deputy

Commissioner and Zila Parishad level which is headed by 

executive officer are in the same rank and status. A co

ordination gap is frequently created due to dissimilar 

level. The same situation in Bangladesh.

Single line administration

District administrat ion in India, Bangladesh,

Africa, where Deputy Commissioner is to act as Deputy 

head of all departments and he will have direct control 

for all officers in District, rt creates anarchy among 

the heads of the different department and is creating a 

co-ordination gap due to single line administration.

Multiplicity of agencies

Muttalib (1990) reported that due to multiplicity

of agencies a co-ordination gap was created agriculture

and co-operative in Maharashtra and Andhra Pradesh 

agricultural administration where inputs were supplied by 

both the agencies. This same problems occurred in 

Thailand, Malaysia and Indonesia. Recently Andhra Pradesh



minimized the gap through better integration creating a 

single line multiplicity agency instead of multiplicity 

of agencies.

Absence of reward, recognition and appreciation

Muttalib (1990) reported that the good works are 

mostly kept by the officers themselves rather than 

passing them to the field works. Reward, recognition and 

oral or written appreciation accelerates the effective 

co-ordination which is absent in development 

administration and ultimately creates a gap between the 

superiors and subordinates.

Insufficient and untimely supply of input

Gupta (1992) reported that insufficient and

untimely supply of inputs creates a very serious problem 

which make <i field workers unascertained and unrealized 

and further creates a co-ordination gap in the

agricultural development administration.

Lack of technical knowledge

Gupta (1992) reported that due to lack of

technical knowledge there was a conflict aroused between 

generalist and specialist. Generalists were not well 

equipped In technical knowledge than specialist. So there



is less participation of specialists in development 

planning and execution in all levels.

Vertical hierarchy

Rama (1992) reported that at the state level in 

Kerala, the number of departments increased considerably 

and each of them established a vertical hierarchy. Many 

co-operatives were formed by the departments. The 

departments and co-operatives undertook the same type of 

schemes at the local level through their vertical 

hierarchy. Even when a number of programmes for the rural 

poor were introduced, they did not co-ordinate at the 

local level.

Cn— 11 n i cation

Morey (1 998) reported due to the lack of 

interpersonal communication in Vietnam a co-ordination 

gap was created among the department of Agriculture. 

Consequences of co-ordination

Due to missing the co-ordination with development 

administration functions, the intellectual authority 

scientists provided some 3uggesl ions to minimize the Co

ordination gap in development administration. 

Consequently some positive and negative consequences 

aroused.



Strucrtruxal changes

Thomas (1997) reported that the government of 

Andhra Pradesh change structure for better co-ordination. 

Instead of 330 middle tier Panchayat Raj, newly formed 

1104 Mandal Praja Parishad (MPP). Each MPP consists of 3 

to 4 Praja Parishad (PP) and each of the MPP covers the 

area of 24 revenue villages with 35 to 55 thousand 

people. The MPPs are sought to be developed as units of 

decentralization rural administrative system where all 

important government departments are to operate without 

changing the earlier power with the Panchayat.

Haldipur (1996) reported that recently, Malaysia 

changed their structure and increased economic growth 

rapidLy. In Malaysia, introduce, 'implementation co

ordination unit' (TCU) into their previous structure and 

established a 'farmers development centre' (FDC) that are 

assured with all the concerned departments for improving 

production. All the departments are conducting 

effectively.



Fig. 4. Agricultural planning and implementation process

Planning process 

Source: llaIdi pur, 1906

Implementation process



Fig. 5. Co-ordination of function at the farmer's
development Centre

Source : HaIdipur, 1996

RISDA : Rubber industry smal l holders development
author i ty

MARDEC : Malaysian Rubber Development Corporation

MARDI : Malaysian Agricultural Research Devolopmenl
Inst itute

FOA : Farmers Organization Authority



Pushpa (1995) reported that Japan increased 

agricultural productivity rapidly due to structural 

change.

Fig. 6. ORGANIZATION OF AGRICULTURE, FORESTRY AND FISHERIES (JAPAN)
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Kunju (1989) reported that the KAU is a multi 
campus university. All the research works under the 
university is being carried out by the scientists and 
post-graduate students in the five teaching campuses at 
Vellanikkara, Mannuthy, Vellayani, Padannakad and Tavanur 
as well as in the 23 research stations under the 
university located in different point of the state but 
the linkage is effective and ultimately co-ordination is 
effective due to appropriate structural change. This is a 
positive consequence of co-ordination.
Fig. 7. Diagrammatic representation of the linkages in

Kerala Agricultural University.



Linkage

Morey (1998) Due to effective linkages in recent 

years in Vietnam have been highly encouraging. The 

economy has been increasing at near 10 per cent per 

annum. This is a positive consequence of co-ordination.

Pattanayak (1994) reported that in Tanzania 

(Africa) due to effective linkage with the 

administration, the development activities 12 to 19 per 

cent improved than the previous years.

Authority of office

Prines (1998) reported that co-ordination is 

hampered because agencies do not have uniform practices 

for representation or the degree of authority given to

field staff. Administration in India, Bangladesh always 

uses authority of office instead of authority of ideas. 

So, anarchy, Chaos, frustration generate bureaucracy are 

very common there. Complexity is extreme where layman and 

generalists are lack of knowledge and experience. This is 

a negative consequence of co-ordination.

Interception of Administrators

The administrator drawn from the generalist cadre 

as a co-ordinator among the various segments of



administration a anarchy arise between head quarter and 

field officers. Technical officers are required to 

function to head and his technical boss as well as Deputy 

commission's job. They fall in dilemma whether they will 

perform the departmental job or DC's job. This is a 

negative consequence of co-ordination.

Deipajrtnen ta  1 i  z a t  i  o n

Due to excess departmentalization the 

implementation of development activities is delayed. In 

Bangladesh, all the divisions are unified under one 

organization i.e. Department of Agriculture. So, 

implementation of all the development project activities 

delayed due to excess departmentalization. This is a 

negative consequence of co-ordination.

In tor dflpaxtaGntal conflict

Sharma (109?.) duo to interdepartmental conflicts, 

lots of duplication of work in the state planning in 

Himachal Pradesh in India. This is a neqative consequence 

of co-ordination.

Establishment of co-ordination council

Haldipur (1996) reported that in the Phi11ippines, 

a Rice and Corn Production Co-ordinating Council (RCPCC)



was established under the offices of the President to co

ordinate in the transfer and utilization of new 

technology to the farmer. The immediate result during the

first year was a surplus in rice. This is a possible
%

consequence of co-ordination.

Suggestions for improving effective co-ordination

In order to improve the co-ordination function 

Mitra (1995) studied on "co-ordination in Agricultural 

development for providing some suggestion for intra 

departmental co-ordination" .

Table 12. Suggestions for Intra departmental co-ordination

SI.
No.

Suggest ions Frequency(%) Rank order

1 Sincerity 30.00 IV
2 Punctuali ty 20.00 V
3 Monthly conference 15.00 Vll
4 Informal meeting 15.00 Vll
5 Brother hood relation 

rather than boss ism
77.00 1

6 Clean & unbiased 
admin i strat ion

20.00 VI

7 Enforcement of rules 
and regulations 
rig idi ty

25.00 V

8 Co-ordi nat ion 
commi L Lee

15.00 Vll

9 Willingness to work 
together

55.00 11

10 Incentives to 
efficient worker

40.00 111

Source : Mitra, B., B. Das And C. Satapathy, 1995



The finding reveals that among eleven 

suggestions, brother hood relation rather than bossism 

ranked first followed by willingness to work together and 

incentive to efficient workers (Table 12) .

In case of inter departmental suggestion in the 

same study

Table. 13. Suggestions of interdepartmental co-ordination

SI.
No.

Suggest ion Frequency(%) Rank order

1 Inter departmental 
seminar

50.00 111

2 Equal importance to all 
co-ordinating departments

45.00 IV

3 Minimization of 
communication gap

30.00 V

4 Setting up co-ordination 
commi ttee

75.00 1

5 Joint supervision 70.00 11
6 Recruitment of proper 

personnel in all the 
co-ordinating department

30.00 V

Source : Mitra, B., B. Das And C. Satapathy, 1995

The finding reveals that I he sell ing up co

ordination committee ranked first followed by joint 

supervision and inter departmental seminar.



Burton (2000) explored a simplified research and 

extension structure illustrated a fully linked system and 

it enhances an effective co-ordination between them

Fig: 8 Simplified research and extension structure
illustrated a fully linked system
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The structure showed the horizontal linkage 

between research and extension generally involve 

planning, review and collaborative activities.

Based on the detailed findings some suggestions 

are given to improve the co-ordination link with 

development administration.

Essential for structural and functional change in 
organizat ion

'■*" Usually horizontal and in some instance vertical co
ordination method should be used

^  Proper steps should be taken by the central and 
state level to avoid overlapping scheme

'r Administrative co-ordination should be more
emphasized in democratic decentralization

Inter organizational and inter personal
communication is essential

To avoid conflict and duplication of work, voluntary 
co-ordinal ion method like reference, consultation 
and clearance should be used

'r Standardisat ion of procedures and methods is an
important means of co-ordination

Periodic staff meeting review meeting, orientation
meeting can be highly effective in promoting co
ord inat ion

rr' A separate co-ordination cel L may be established 

r"' Inputs should be supplied timely

'*■ Proper integration should be maintained between 
teaching, researches and extension through frequent



organizing workshop, seminar and joint collaborative 
research

^  Brotherhood relation should always be maintained by 
the administrator

Formation of co-ordination committee, joint 
supervision, inter departmental seminar and equal 
importance to all contributing departments should be 
given priority



Co-ordination —the missing link in Development Administration

SUNIL KUMAR ROY1 

ABSTRACT

Co-ordination is missing in the development administration in almost all 
the third world, developing and even developed countries in the world. Consequently, 
intra and inter departmental, ministerial, agencies and organizational conflict is 
gradually increasing. Effective co-ordination can minimize this unhealthy situation.

‘Co-ordination means establishing harmonious relationship between the 
efforts o f individual and groupxs for the accomplishment o f objectives o f the 
organization” (Roy, 1999).

Co-ordination connotes the vital function o f keeping different piarts o f  
administration attuned to each other. It is the essence o f management rather than one 
of its functions. “Co-ordination, being synchronization effects o f human beings in an 
organization is intrinsic to management as management also tries to synchronize group 
efforts for achieving organizational objectives” (Prasad, 1999).

Co-ordination is thc most facilitating and delicate intellectual exercise 
among all development activities in thc development administration. At pwrcscnt, 
development programs arc multidimensional in nature. 5>o, effective co-ordination 
among different organizations, agencies are obvious.

This presentation critically reviews and analyses thc theoretical and 
psychological aspects, the missing links, gaps and factors contributing to effective co
ordination and thc consequences there on Most o f thc studies highlight factors like; 
team work, aptitude and initiative, fund and supplies, authority for decision close to 
operational, level, mtra and inter personal communication and methodical and timely 
action affecting thc co-ordination missing in the development administration (Milra. 
1995, Purkat, 1996, Muttahb, 1990, Mctcaf, 1996 and Morey, 1998).

Based on the analytical review, thc following suggestions for effective co-ordination 
are put forth:

a) Brotherhood relation rather than bossism should always be maintained with the 
subordinates b) joint supervision, c) willingness to work together, d) organizing inter
departmental seminar, e) incentives to efficient workers

I. P h i) Scholar, Department o f Agricultural Extension, College o f  Horticulture, 
Kerala Agricultural University, Vellanikkara, Thrissur.
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L INTRODUCTION

Information about geography o f  a location is the basis o f  all developmental 

procedure occurring at a particular place. History' o f  using geographic information dates 

back to Cro-Magnon era 35000 years ago. The Cro-Magnon hunters used geographic 

information when they drew on the cave walls the pictures o f  animals they sought. 

Associated with the animal drawing w'ere the track lines and tallies that depicted the 

migration routes. This helped the cave men to keep track o f  when and where they would 

have the best chance o f  finding the greatest number o f  animals. Today the scientists 

have combined the Stone Age idea with high tech computers to evoke the Geographic 

Information System or GIS.

GIS technology manages geographically- referenced information and provides 

the tools to analyze spatial relationships between events or phenomena. It is an 

important technology because "Everything Happens Somewhere". GIS have been 

designed to address the tw o types o f  questions:

1. What happens in a particular place?

2. Where does a particular thing happen?

A third question supposedly to be answered is the time factor i.e. when a particular thing 

happens, is also ventured into by some modern day GIS.

GIS can act as a tool to answer the above posed question and is useful for 

planning and decision-making in all those enterprises and projects, which need to ask 

them. Agriculture and agricultural research is no exception. Even though research into 

agriculture has been carried out for millennia, increasing demand for agricultural 

products caused b\ population growth and a growing environmental awareness means 

that research must be continued. Spatial analysis facilitated b\ implementing GIS tools 

offers researchers new and exciting approaches to answer some o f  mankind's oldest 

questions.

Agricultural planning in India is being carried out for years on the basis o f  

human interpretation o f  Geographical Information provided in various modes by 

numerous governmental and non governmental agencies that erred in geographic data 

handling and interpretation. Thc use o f  GIS as a tool for agricultural planning therefore 

has tremendous potential in India as the planning and management is still a leap away 

for overall sustainable development.



A- TECHNOLOGY OF GIS

Any planning operation using GIS needs thorough understanding o f  technology by the 

personnel involved in handling data to evolve output for making plans and decisions. A 

brief description o f  how GIS works or technology’ is envisaged.

n .  Definition:

Numerous definitions exist for GIS. Not a single one is complete bv itself as the 

users based on their needs define them all. Some o f  them are:

• An information system that is designed to work with data referenced by spatial or 

geographic coordinates. In other words, a GIS is both a database system with 

specific capabilities for spatially referenced data, as well as a set o f  operations for 

working [analysis] with the data. (Star and Estes. 1990)

• GIS is a powerful set o f  tools for collecting, storing, retrieving at will 

transforming and displaying spatial data from the real world. (Burrough. 1986)

• GIS is a database system in which most o f  the data are spatially indexed, and 

upon which a set o f  procedures operational in order to answer queries about 

spatial entities in the data base (Smith et a/.. 1987)

GIS is also defined as:

• GIS is a computerized, integrated system used to compile, store, manipulate and 

output mapped spatial data.

• A computer based tool for mapping and analysing geographic phenomenon that 

exist and events that occur on earth.

• A GIS is an integrated set o f  hardware and software tools used f or manipulation 

and management o f  digital spatial and related attribute data.

All lhe above definitions are true but not a comprehensive one. A comprehensive 

definition should include the components o f  GIS and may be defined as “An organized 

collection o f  computer hardware, software, geographic data and personnel designed to 

efficiently capture, store, update, manipulate, analyze and display nil forms ol 

geographically referenced information.” (ESRI, 1990)



III. Components Of a GIS
A successfully working GIS has a series o f  components that operate in concert to make 

the system functional. A functional GIS integrates five key components. (FIG .l)

a) Hardware: It is the computer system on which GIS operates. A wide range o f  

hardware from centralized computer servers to desk top computers used in stand 

alone or networked configuration serve as a host for the GIS software.

b) Software: GIS software provides the function and tools needed to store, analyse 

and display geographic information. Some o f  the commonly used software is 

Arc Info, Arc view, ISROGIS, ILWIS, GRASS, GRAM etc.

c) Data: Data in GIS refers to any information collected by software /personnel 

and/or manipulated to needs into layers, to g i\e  an entire picture to a geographic 

topic. It is the most important component and forms the backbone o f  GIS.

d) People /users: 1 he term users refer to am individual who will use GIS to support 

projects/program goals or to an entire organisation that will employ GIS in 

support o f  its overall mission. 1JSGS (1988) classified users into two:

i System users: T hey are those persons who have actual hands-on use o f  the GIS

hardware and software. These persons have advanced technical skills in the 

application o f  GfS. They design, maintain, update and manage the system and 

develop plans for applying it to real world problems, 

i  i Find users: They are those persons who do not have actual hands-on use o f the

system. They make use o f  tlie information products generated bv the GIS. They 

may or may not be technically skilled but use GIS output to support project



program. They can be individuals, groups or organisation using GIS output for 

supporting overall mission,

e) Methods: Methods refer to the rules and plans that decide the model and 

operational practices o f  GIS output by an end user. It is unique for each 

organisation.

IV. GIS SUBSYSTEMS

A GIS has four main functional sub-systems. These are:

i  Data Input: A data input subsystem allows the user to capture, collect, and 

transform spatial and thematic data into digital form. The data inputs are usually 

derived from a combination o f  hard copy maps, aerial photographs, remotely 

sensed images, reports, survey documents, etc. 

i  i Data Storage and Retrieval: The data storage and retrieval subsystem organizes

the data, spatial and attribute, in a form which permits it to be quickly retrieved

by the user for analysis, and permits rapid and accurate updates to be made to the 

database. This component usually invok es use o f  a database management system 

(DBMS) for maintaining attribute data, 

i  i Data Manipulation and Analysis: The data manipulation and analysis subsystem 

allows the user to define and execute spatial and attribute procedures to gene.ate 

derived information. Ibis subsystem is commonly thought o f  as the heart of a 

GIS. and usually distinguishes it from other database information systems and 

computer-aided drafting (CAD) systems, 

i v  Data Output: The data output subsystem allows the user to generate graphic

displays, normally maps, and tabular reports representing derived information

products.



V. Data

The most important component o f  any GIS is data and the primary function o f  a 

GIS is to manipulate and analyse data to generate derived output. GIS utilizes two data

types.

V a. Data types:
GIS technology utilises two basic data types.

i  Spatial data: describes the absolute and relative location o f  geographic

features. It tells us where something occurs, 

i i Attribute data: describes characteristics o f  the spatial features. These

characteristics can be quantitative and/or qualitative in nature. Attribute data 

is often referred to as tabular data. It tells us what occurs.

Every GIS provides the ability to store and manipulate both the spatial and associated 

attribute data.

V* b. Data models:
Data model is a set o f  logical definitions or rules for characterizing the Geographical 

data. Thc data model represents the linkages between the real- world domain o f  

geographical data and the computer or GIS representation o f  features. Data model help 

not only in organizing data on geographical features but also help in capturing users 

perception o f these features (Marble, I >X2). All data models are approaches for storing 

geographic features in a database. Data models are used to simplih the data shown on 

map into a more basic form that can be easily and cfficicniK stored in the computer.

Data models are o f  two types: 

i Spatial data model: Traditionally spatial data has been stored and presented in 

the form o f  a map. All spatial data models are approaches for storing the spatial 

location o f  geographic features in a database. Thc basic types o f  spatial data 

models for storing geographic data digitally arc:



Vector data format: A vector model stores all spatial data as primitive 

features or points, lines, and polygons. Vector storage implies the use o f
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Figure 2. Vector representation o f  geographic data 

vectors (directional lines) to represent a geographic feature. Vector dam is 

characterized by the use o f  sequential points or vertices to define a linear 

segment. Each vertex consists o f  an X coordinate and a Y coordinates. Vector 

lines are often referred to as ares and consist o f  a string o f  vertices terminated b\ 

a node. A node is defined as a vertex that starts or ends an arc segment. One 

coordinate pair - a vertex, defines point features. Polygonal features are defined 

by n set o f  closed coordinate pairs. Attributes o f  vector units are stored in 

computer files as records or tuples that may be linked to them, flic end result ol 

converting a map to a vector data file is n CilS compatible -compatible digital 

data file. (Fifi.2)



Raster Data Formats: Raster data models incorporate the use o f  a grid-cell data 

structure where the geographic area is divided into cells identified by row and 

column. This data structure is commonly called raster. The location o f  each grid 

cell is defined by row and column coordinates with an associated attribute tag 

linked to each cell. The grid network defines location o f  the entities with each 

pixel associated with a square parcel o f  land on earth surface. A raster model 

stores spatial and attribute data together for sets o f  grid cells registered to the 

original map. The location o f  each grid cell is defined by row and column 

coordinates with an associated attribute tae linked to each cell. The end result o f  

converting a map to a raster data file is a GIS-compatible digital data file. 

(Fig.3)

Grid coll 
overlay

o. unci ra 
m a p

Raster 
ft ita file 1 ir ; W a  A UWN •_

1 i
0 /#4

1 ____  j A
. - ~

o r a  M A P  S T R U C T  I I R F  ( R n ? i l  p i * )

fwioi vsm oprn
r e -------

P > n  f « rr-m V ?

/V

|  I o l "  o n r *  r - m  t u r » ^  » n . n  '

t t m i f i t n t  l o t *  I n t t l  I n t » n  I i r t q
Ui |» C'i»r» mm I n» »rl f cn •

H H f"  M v n n n  I r * f  p i t r  I  i n i  m  \ i l  i  t t m  I w
^  i t *  I In f n m  i n n  m*-w n l  f  K m  | v i r » n

I litt.s nv I of purl Ini ci*- I I n f‘ nm I no 
liore|t*rm or* I I n»*nr I Mlurna

I  >  I 1 «  •* i  i » » |  1 m  o o  I i  m » >  r O M  i M i n  i l l  o r * l
fx] r . ir l ln l  I oon I lonn m 1 111 « I Ir Ihu ta«

/ (
[ ] I ■ 90 I »

rn non

if* J u «  t p a r  t  o f  n i f  I I
l o o n  I I (Min rc v i  l a  I n l i H I  »i ■ 
a  t tv 11»« 1 1 •• I h n i u n t v i i i  I »»*• 
c*n I I r «• n*» I 1
pzj I «  I r  it ! I o o  r-.o* • I r o  1 p o  i n  l a

Figure 3. Raster represent al ion o f  geographic data

Attribute data model: Attribute data model is used to store and maintain

attribute data for CHS software. A variety o f  data models exist for the storage and 

management o f  ntlrihutc data . Hie most common are :



Tabular: The simple tabular model stores attribute data as sequential data files 

with fixed formats for the location o f  attribute values in a predefined record 

structure. This type o f  data model is outdated in the GIS arena.

Hierarchical: The hierarchical database organizes data in a tree structure. Data 

is structured downward in a hierarchy o f  tables. The hierarchical system 

assumes that each part o f  hierarchy can be reached using a key (a set o f  

discriminating criteria) that fully describes the data structure and there is a good 

correlation between the key attributes and associated attributes the item may 

posses. Hierarchical DBMS have not gained any noticeable acceptance for use 

within GIS

Network: The network database organizes data in a network or pi ex structure. 

Any column in a plex structure can be linked to any other. Network database 

structures are very useful when the relations or linkages can be specified 

beforehand. They avoid data redundancy and make good use o f  available data. 

Network DBMS have not found much more acceptance in GIS than the 

hierarchical DBMS.

Relational: Thc relational database organizes data in tables. Each table, is 

identified by a unique table name, and is organized by raws  and column*. Each 

column within a table also has a unique name. Columns store the values for a 

specific attribute. Rows represent one record in thc table. In a GIS each row is 

usually linked to a separate spatial feature. Accordingly, each row would be 

comprised o f several columns, each column containing a specific value for that 

geographic feature. This serves as the linkage between the spatial definition o f  

the feature and the attribute data for the feature. The relational database model 

is the most widely accepted for managing the attributes o f  geographic data. In 

the relational design, data arc stored conceptually ns a collection of tables. 

Common fields in different tables are used to link them together. Data arc 

extracted from n relational database through the user query known as Structured 

Query Language (SQL). A relational database format is shown in the Figure 4



• Object Oriented: The object-oriented database model manages data through 

objects. An object is a collection o f  data elements and operations that together are 

considered a single entity. The object-oriented database is a relatively new model. 

This approach has the attraction that querying is very natural, as features can be 

bundled together with attributes at the database administrator's discretion.
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Figure 4. Representation o f  relational data model

VI. Spntinl Data Relationships

The nature o f  spatial data relationships is oI concern since the primarv role of 

OIS is the manipulation and analysis o f  large quantities o f  spatial data. To date, the 

accepted theoretical solution is to topologically structure spatial data. It is believed that 

a topologic data model best ref lec ts  the geography o f  the real world and provides an 

effective mathematical foundation for encoding spatial relationships, providing a data 

model Ibr manipulating and analyzing vector based data.

Topology

Topology is a mathematical approach that allows us to structure data based on the 

principles o f  feature adjacency and feature connectivity. It is in fact the mathematical 

method used to define spatial relationships. Without a topologic data structure in a 

vector based GIS most data manipulation and analysis functions would not be practical



or feasible. Since most input data does not exist in a topological data structure, 

topology’ must be built with the GIS software. The topological model is utilized because 

it effectively models the relationship o f  spatial entities. The major disadvantage o f  the 

topological data model is its static nature 

VTL Data Sources

Data input into a GIS as mentioned are spatial data and attribute data. So their 

sources are also different. Data input into a GIS is digital data and is the most expensive 

part o f  the GIS. In any GIS data acquisition, data compilation and database dev elopment 

accounts for about 60 to 80 % of the cost incurred. A wide variety o f  data sources exist 

for both spatial and attribute data.

□ Attribute data sources: Any textual, tabular, graphical data that can be referenced to 

the geographical feature serve as attribute data sources. Attribute data is usually 

inputted by manual keying or by a bulk loading utility o f  the DBMS software.

□ Spatial data sources: Most commonly available spatial data sources are

• Hard copy maps

• Aerial photographs

• Remotely-sensed imaizerv
*  Cm. •

• Point data samples from surveys

• Existing digital data files.

The most popular spatial data sources arc the existing hard copy maps, or analogue 

maps. So (he accuracy o f  the map inputted into the ( ilS decides the quality ol the output 

o f  any GIS.

VII.a. Map:

The accuracy and quality o f  the map is a major factor deciding (lie output o f  any GIS. 

Therefore if need special attention or care while working with a map. Maps are 

fundamental tools used to portray spatial or geographic data. A map is a graphic 

representation o f  where features arc, explicitly and relative to one another. A map is 

composed o f  different geographic features represented as points, lines, and/or areas. A 

geographic feature on n map is defined both by its location in space and by its 

characteristic features and therefore can be treated as a miniature model o f  the real 

world. The symbols and features used in a map describe its counterpart in real world and



the map legend is the key linking the attributes to the geographic features. Any map 

portrays three kinds o f  information about geographical features. They are the:

•  Location and extent o f  the feature identified explicitly by reference to a

coordinate system representing the earth's surface. This is where a feature is.

• Attributes (characteristics) o f  the feature describe or characterize the feature. 

This is what the feature is.

• Relationship o f  the feature to other features implied from the location and

attributes o f  all features.

VIII. C haracterizing G eographic features

All geographic features on the earth's surface can be characterized and defined 

by points, lines, and areas, i.e. a point, line, and/or an area can in principle represent 

every geographic phenomenon (Figure 5).
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Figure 5. Characteristic representation of geographic features

Geographic features and symbols used to represent them is dependant on the scale used 

to represent the data. Scale is the ratio o f  a distance on an image/map to its 

corresponding distance on the scene. Therefore accuracy o f  a feature's location is lessei
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at a smaller scale than a larger scale. Generalisation o f  feature is an inherent 

characteristic o f  the data presented at a smaller scale.

1 :1.000 1 :5.000 1 :20.000 1 :50.000 1:250.000 1 :1,000.000j r * $ i •

►
LARGE MEDIUM SMALL

Features may disappear, e.g. ponds, hamlets, small lakes 

Symbology for some features change, e.g. area to point 

Features change in shape, e.g. become less detailed, more generalized 

Some features may appear, e.g. macro features such as climatic zones

Figure 6cbGcncralisa(ion of features with scale

The figure above depicts (Fig 6f>) the changes that happen on a decreasing scale o f  

maps. As the scale o f  map decreases from 1:1000 lo 1: 1000000 the relative size o f  the 

features decrease and following changes may occur.

•  Some features may disappear, e.g. features such as ponds, hamlets, and lakes, 

become indistinguishable as a feature and arc eliminated.

• Features change from areas to lines or to points, e.g. a village or town

represented by a polygon at 1:15.000 may change to point symbology al a 

1:100,000 scale.

• Features change in shape, e.g. boundaries become less detailed and more

generalized.

• Some features may appear, e.g. fentures such as climate zones may be

indistinguishable at a large scale (1:15,000) but the full extent o f  the zone

becomes evident at a smaller scale ( 1: 1,000,000).



The table (Tablel) shows the location accuracy at some common map scales. At 1: 

5000 map scale 1cm2 area on a map represent 0.25 ha in real world. .Also any point on 

the map can locate a feature with an accuracy o f  ±  1.25 rru but as the scale decreases to 

1: 1000,000 the area represented increases to 10000 ha and any point can represent a 

feature within ±  250m.Scale o f  map is important as because maps to be stored in a GIS 

must be similar in scale if they are to be manipulated together i.e. maps with large 

difference in scale cannot be compared and overlaid without serious distortion and error. 

Tablel: Location accuracy at some common m ap scales

M ap scale Area covered by 1cm"/ ha M aximum location accuracy/m%

1:5,000 0.25 1.25

1:10000 1.0 2.5

1 :15,000 2.25 3.75

1:20,000 4.00 5.0

1:25,000 6.25 6.25

1:50,000 25.00 12.5

1:1,00,000 100 25.0

1:2,00,000 400 50.0

1:250,000 625 62.5

1:5,00,000 2500 125

1:1,000,000 10000 250

IX . Data input

Once the data collec tion is over the data is entered into the C iIS In:
m

1. Digitizing: digitizing is a simplification process that converts all spatial data to a 

point, line or polygon. Digitizing .allows n user to trace spatial data from a hard 

Copy pi i id net. e.g. a map. and have it recorded by the computer software. It can 

be done either manually or automaticallv.m •

2. Automatic scanning: This method employs use o f  scanning devices lor capture 

o f  spatial data. This has the advantage o f  capturing spatial data at a greater 

speed. Still it is not popular in GIS technology as scanners are generally 

expensive to acquire and operate. Most scanning devices have limitations with 

respect to the capture o f  selected features, e.g. test and symbol recognition

3. Coordinate Geometry; Another technique for the input of spatial data involves 

the calculation and entry' o f  coordinates using coordinate geometry procedures.



This involves entering, from survey data, the explicit measurement o f  features 

from some known monument. This input technique is obviously very costly and 

labour intensive and it is rarely used for natural resource applications in GIS.

4. Existing digital data: This is yet another technique o f  data input where a variety 

o f existing spatial data, including digital maps which are openly available from a 

wide range o f  government and private sources are input into the current GIS. 

The most common digital data to be used in a GIS is data from CAD systems 

and numerous software exist for conv ersion o f  CAD data into GIS. Some o f  the 

data formats common to the GIS are:

• IGDS - Interactive Graphics Design Software (Intergraph / Microstation)

• DLG - Digital Line Graph (US Geological Survey)

• DXF - Drawing Exchange Format (Autocad)

• GENERATE - ARC/INFO Graphic Exchange Format

• EXPORT - ARC/INFO Export Format

X. Data Editing and Quality Assurance

The input data may be incorrect due to errors that arose during the encoding of 

spatial and non-spatial data. Most common errors are

• Incompleteness o f  the spatial data: This includes missing points, line segments, 

and/or polygons.

• Locational placement errors o f  spatial data: These types o f  errors usual lv are the 

result o f  careless digitizing or poor quality o f  the original data source.

• Distortion o f  thc spatial data: Base maps that are not scale-correct over the whole

image, e.g. aerial p h o t o g r a p h s ,  or from material stretch, e.g. paper documents 

usually cause this kind o f  error

• Incorrect linkages between spatial and attribute data: This type o f  error is 

commonly the result o f  incorrect unique identifiers (labels) being assigned 

during manual key in or digitizing. This mas involve thc assigning o f  an cntirch 

wrong label to a feature, or more than one label being assigned to a feature.

• Attribute data is wrong or incomplete: Often thc attribute data does not match

exactly with thc spatial data. This is because they are frequently from 

independent sources and often different time periods. Missing data records or 

too many data records are the most common problems.

These errors result in spatial data errors like :



• Slivers and gaps in the line work:

•  Dead ends e.g. also called dangling arcs, resulting from overshoots and 

undershoots in the line work;

• Bow ties or weird polygons from inappropriate closing o f  connecting features.

These errors are to be cleaned by several tools provided by software o f  GIS. The process 

is called cleaning up o f  data.

XI. Organizing Data for Analysis

Once the data is cleaned they have to be organized for analysis. Most GIS 

software organizes spatial data in a thematic approach that categorizes data in \ertical

I avers.✓

XLa. Spatial Data Layers - Vertical Data Organization

In most GIS software spatial data is organized in themes as data layers. In this 

data are input as separate themes and overlaid based on analysis requirements. This can 

conceptualized as vertical layering the characteristics o f  the earth's surface. Spatial data 

layers are commonly input one at a time. Accordingly, attribute data is entered one layer 

at a time. Depending on the attribute data model used by the data storage subsystem data 

must be organized in a format that v, ill facilitate the manipulation and analysis tasks that 

will ho required. Themes, coverages, layers, levels, objects, and feature classes are the 

terms used to define data layers in commercial GIS software. Most GIS projects 

integrate data layers to create derived themes or layers that represent the result o f  some 

calculation or geographic model, e.g. forest merchantability, land use suitability. etc.

Xl.b. Spatial Indexing - Horizontal Data Organization

The organization o f  data layers in a horizontal fashion within a GIS is known as 

spatial indexing. Spatial indexing is the method utilized by the soil ware to store and 

retrieve spatial data. This involves the partitioning o f  the geographic area into 

manageable subsets or tiles. I hcse tiles are then indexed mathematically, e.g. by 

quadtrees, by R (rectangle) trees, to allow lor quick searching and retrieval when 

querying is initiated by a user.

XI.c. Data manipulation and analysis:
Once the data is input and converted to digital format in n GIS, it is compiled by 

relating all spatial features to respective attributes, cleaned, edited and errors corrected



using specific processes. This prepares the data for the most important procedure in any 

GIS -  the data analysis.

XEL Data  analysis

This is the heart o f  any GIS and differentiates it from all other map-making softwares. 

Data analysis involves three processes

i. Manipulation and transformation o f  data

ii. Integration and modeling o f  spatial data 

iii. Inteerated analvtical functions

These are performed bv the toolkits available in the software. Toolkit is a set of  

generic functions that a GIS user can emplov to manipulate and analyse geographic 

data.

XII.a. Manipulation and transformation of data:

These involves following procedures

• Co-ordinate thinning: Coordinate thinning involves the weeding  or reduction of  

coordinate pairs, from arcs. This function is often required when data has been 

captured with too many vertices for the linear features.

• Geometric Transformations: I his function is concerned with the registering o f  a 

data layer to a common coordinate scheme. This usualh involves registering* » c c

selected data layers to a standard data laver already registered.» m m Km

• Map Projection I ransfomunions: This function concerns the transformation of  

data in geographic coordinates for an existing map projection to another map 

projection. Most GIS software requires that data layers must be in the same map 

projection for analysis Accordingly, if data is acquired in a different projection

than thc other data layers it must be transformed.•»

• Conflation / Sliver Removal : Conflation is forma I h defined as thc procedure o f  

merging the positions o f  corresponding features in difibrenl data layers. 

Conflation is concerned with thc process for removing slivers and unifying the 

common boundary. More commonly this is referred to ns sliver removal

• Edge Matching: Edge matching is simply thc procedure to adjust the position of 

features that extend across typical map sheet boundaries. Theoretically data from 

adjacent map sheets should meet precisely at map edges.

• Interactive Graphic Editing: Interactive graphic editing functions involve the 

addition, deletion, moving, anil changing o f  the geographic position o f features.



Many o f  the editing that is undertaken involves the cleaning up o f topological 

errors identified earlier. The capability to snap  to existing elements, e.g. nodes 

and arcs, is critical.

XILb. Integration and modeling of spatial data

These are the techniques that allow the GIS to answer complex how much? or 

where? and what if? questions. This is called spatial modeling. Spatial modeling refers 

to the use o f  spatial characteristics and methods in manipulating data.

XII.c.Integrated Analytical function in a GIS

Most GIS's provide the capability to build complex models by combining primitive 

analytical functions. AronoIT (1989) identifies four categories o f  GIS analysis functions. 

These are:

• Retrieval. Reclassification, and Generalization: Reclassification does the

selection and presentation o f  a selected layer o f  data based on the classes or

values o f  a specific attribute e.g. cover group. It involves looking at an attribute, 

or a scries o f  attributes, for a single data layer and classifvina the data laverX * C  W

based on the range o f  values o f  the attribute. Reclassification is an attribute 

generalization technique. Typically this function makes use o f  polygon 

patterning techniques such as crossliatching and/or color shading for graphic 

representation.

• Topological Overlay Techniques: Topological overlay is concerned with

stacking polygon data over polygon data. e.g. soils and forest cover. However,

there arc requirements for overlaying point, linear, and polygon data in selected 

combinations, e.g. point in polygon, line in polygon, and polygon on polygon are 

the most common. The following diagram illustrates a typical overlay 

requirement where several different layers are spatinIK joined to create a new 

topological layer. By combining multiple layers in a topological fashion complex 

queries can be answered concerning attributes o f  any layer. (Figure. 61b*)
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• Neighbourhood Operations:

Neighbourhood operations evaluate the characteristics o f  an area surrounding a 

specific location. I his involves a variety ol paint interpolation techniques including 

slope and aspect calculations, contour generation etc. Interpolation is defined as the 

method o f  predicting unknown values using known values o f  neighbouring 

locations. The most common neighbourhood function is buffering. Buffering 

involves the ability to create distance buffers around selected features, be it points, 

lines, or areas. Buffers are created as polygons because they represent an area 

around a feature. Buffering is also referred to as corridor or /one generation with the 

raster data model



• Connectivity Functions: Connectivity functions include proximity analysis.

network analysis, spread functions, and three-dimensional surface analysis such

as visibility and perspective viewing. The most commonly used ones are

o Proximity analysis techniques are primarily concerned with the

proximity o f  one feature to another. Proximity is defined as the ability" to

identifv anv feature that is near any other feature relative to location.•/ •> •>

attribute value, or a specific distance, 

o Network analysis is a widely used analysis technique. Two example 

network analysis techniques are the allocation of values to selected 

features within the network to determine capacity zones, and the 

determination of shortest path between connected points or nodes within 

the network based on attribute \alues. This is often referred to as route 

optimization. Attribute values may be as simple as minimal distance, or 

more complex involving a model using several attributes defining rate o f  

flow, impedance, and cost. Thus representation, management and 

manipulation o f  the network o f  linear features are an important operation 

o f  a GIS (Rao, 1902).

The figures 7  and N below depicts in general the analytic and manipulative technique o f  

any GIS



Data manipulation tools include coordinate change, projection, and edge matching, 
which allow a GIS to reconcile irregularities between map layers or adjacent map 
sheets called "tiles." Query' and windowing arc spatial retrieval tools. Query provides a 
way to retrieve user-specified data from the database. Windowing allows the user to 
select a specified area from a map displayed on the monitor to examine it in greater 
detail.

Fig.7: Manipulation tools o f  GIS
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x m .  Output
All the manipulation and data analysis in any GIS end up in certain output or results 

that are in digital form, which are the final output o f  GIS. The most common output 

from a GIS are:

□ Maps

□ Tables

□ Repons

□ Graphs

□ Textual form

□ Digital data

The output generated as digital data has the advantage that it could be input into other 

digital modeling systems, statistical packages, and tools for further analysis.

B. Need for GIS in Agriculture

The technology discussed above is used for planning in several fields. GIS is currently  

used in solving a variety o f  problems. Agriculturists more than any other profession, 

have an intimate relationship with the land. The qualities o f  their land determine the 

quality o f  their crops or the well being o f  their animals that in turn decide their 

livelihood. I he farmer always has to think about how she or lie is izoinu to manage* W V. w

various parts o f  the farm, because thoy are all different. That is. there is tremendous

spatial variability in farmland and farmers need to understand the efleets this will have

on their crops and livestock. Scientists encounter similar spatial variability with their
*

field experiments and trials. I here fore, these areas envisage the need o f  GIS as a 

planning tool.

XIV. Application in agriculture

Numerous applications exist for GIS in various field o f  agricultural research. Some 

important faculties in the field ol agriculture using GIS are 

XIV. A. Agronomy:

Brown and Stockier (1995) developed a method to use digitized colour infrared 

photographs to classify weeds. The classified data was integrated into a GIS a decision 

support system was developed to select the appropriate herbicide and amount. Similar 

application can be developed for predicting disease and pest management.

Association o f  remote sensing and GIS technologies with physiological growth models 

tried by Carbone ct al. (1996) has opened a new vista for agricultural research. 

Remotely sensed data inputs to growth models provide a means to obtain predictions



over large areas, which will increase the application o f  these models to site-specific 

agricultural management. Capability o f  GIS in irrigation management has been 

demonstrated by Dadhwal. (1994).

XIV. B. Watershed development:

Watershed development on a holistic basis requires data o natural resources that 

cover both physical and socio-economic aspect. These data, as discussed already, are in 

the form o f  maps' tables. Preparation and execution o f  developmental plans and projects 

need analysis o f  these data for which GIS serves as a tool.

For effective planning o f  watersheds it is essential to integiatc various resources 

information for identifying land areas having analogous characteristics, resource 

potential and constraints, which need similar treatment. GIS can be utilized in the 

following aspects o f  watershed management (Dutta and Sharma. 1997):

1. Watershed characterization

2. Watershed prioritization

3. Integrated land and water sources development planning

4. Agro ecological mapping

5. Run offmodclmj

Some o f the applications where GIS is used in watershed development are:

a. Soil erosion modeling:

A regular record on erosional soil loss and soil erosion hazard is vital for effective 

soil conservation plans o f a watershed for sustainable development, flic potential o f  

remotely sensed imagery and aerial photograph to map and asses land area 

characteristics that aid erosion lias been exlensivelv studied  In  Pande cl al. 1992.m erf

A number o f  modeling approaches are used i<> quantitatively assess erosional soil loss. 

Some important models for erosional soil  lo s s  assessment employing remote sensing 

and GIS technology are:

• Universal soil loss equation IJSI.F (Wishmeier and Smith. 1978)

• Morgan, Morgan and Finney model (1984)

• Sediment yield predictive equation (Flaxman, 1971)

• Silt Yield Index (Bali and Karalc, 1977)

Spanner cl al. (1982) demonstrated the use o f  GIS for erosional soil loss assessment 

using USLE. Several studies later showed the potential use o f  Remote Sensing and GIS 

for assessing erosional losses (Saha cl al., 1991; Saha and Pande, 1993). Mow diagram



(Saha. 1997) o f  methodology for erosional soil loss prediction using RS and GIS is 

depicted in Figure 9. Kudrat and Saha (1996) showed the feasibility' for assessing 

sediment yield using SYPE. The schematic diagram o f  methodology' used by them is 

shown in the Figure 10. ASD (1996) used SYI as an index to soil erosion modeling.

b. Water shed prioritization

Prioritization o f  watersheds help in ranking the soil conservation measures to be 

employed there. Prioritisation helps in identifying erosion prone areas within a 

watershed and helps us in planning appropriate soil conservation measures.Watershed 

prioritisation can be done using RS data integrated into a GIS based on USLE (ASD. 

1996). SYPE (Kudrat and Saha. 1996). Generally SYI is commonly used lor watershed 

prioritization (Dohare et a!., 1985). Sidhu et al. (1998) prioritized upper Machkund 

watershed o f  Andhra Pradesh based on SYI approach using GIS and RS.

c. Run ofT modeling

Watershed based runoff modeling using GIS and RS has been demonstrated by Das

(1997). In his study he ranked 36 watersheds in the Tilaiya catchment o f  Bihar based on 

run off indices. The methodology used is schematically represented in Figure 

II and the Figure 12 shows the Tilaiya catchment o f  Bihar. He ranked the watersheds 

based on the run-off coefficient obtained by modeling. The watershed with most runoff 

flow and the least on are indicated in the map. Runoff How was simulated using SLURP 

watershed model in conjunction with II.WIS GIS as data input at Bhahra dam outlet o f  

Sutlej Catchments (Jain cl al.. 1998). 1 hey observed that simulated (lows compared well 

with observed flows. A sustainable watershed development plan envisages the 

assessment o f  natural resources potential o f  the watershed and idem ilieat ion o f  the local 

problems, which would lead to suggestion o f  location specific, plans for development. 

Sharma (1997) suggested a detailed remote sensing and GIS based methodology for this 

(Figure 13).
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XIV. C. Horticulture applications
GIS has also got numerous applications in the field o f horticulture. GIS can be 

employed in landscape horticulture (Turner and Bowen, 1998). It has potential in 

identifying storage and post harvest processing units at needful areas as post harvest 

losses estimated to be in the range o f  20-40 per cent in India. Ray el al. (Internet) 

identified the need o f  57 new cold storage units in Burdawan district o f  west Bengal 

using RS and GIS technology. Gupta and Owais [interne/] demonstrated the capability 

of GIS in identifying areas with large cardamom cultivation potential in Sikkim. They 

concluded that the cardamom growing potential is \ery high at whole watershed level 

and in non-reserve forest area. They also developed a decision supporting system and 

suggested measures for improved production and marketing opportunities using the 

DSS.

XIV. D. Forestry Application

Remote sensing and GIS has been a monitoring tool for conservation o f  forest.cr w

These were used for formulation o f  strategies for forest preservation (Malyvanh and 

Feldkotter. 1999). In the Forest Cover Monitoring Programme in Laos PDR thev 

generated recent reliable information about existing forest co\cr, forest resource use 

pattern and socio-economic status leading to forest distribution. Their planning 

ministries and agencies to formulate strategies and policies to preserve thc existing 

forest cover used this information. Nair and Menon ( 1998) used 1DRISI a raster based 

GIS package, IPS (LISS) multi spectral imagery and aerial photograph in conjunction 

with GIS link lor supplementing ( iIS and Image processing Package to estimate bamboo 

resources in the Wayanud Region ol Kerala I nk'dimi cl til (1998) reported the need ol 

RS and GIS for efficient management o f  forest resources. Thev illustrated the potential 

application o f  GIS in development o f  I orcst Resource Information System for micro

level planning al Divisional level. I akshnii and Dull (1998) highlighted the success ol 

Peoples Part icipatory Forestry Development Programme. I hey envisaged the need ol 

RS and GIS in projecting the demand of fuel wood and fodder and its supplies to the 

user communities. I he fuel wood and fodder sustainability could be forecasted for the 

next 25 years and 50 years respectively by this technology.



XIV. E. Bio Diversi ty Conserva t ion

Potential o f  GIS in conjunction with remote sensing and other data sources to 

estimate forest cover, prepare vegetation cover maps, and to chalk out migration path o f  

fauna can aid in bio-diversity conservation.

Prasad et al. (1998) identified potential areas for bio-diversity conservation in 

Kerala by integrating several theme maps using GIS. T h e y  suggested an action plan for 

bio-diversity conservation in Western Ghats o f  Kerala.Prasad (1998) used GIS to 

analyse forest habitats and transformation over 30 years for Western Ghats o f  India. He 

reiterated the need o f  GIS in habitat change analysis for conservation planning in India. 

The traditional spatial approach using RS alone could not suffice as long-term 

ecological studies were non spatial in nature and therefore need a GIS where spatial and 

non-spatial data could be integrated for analysis.

GIS models were used for identification o f  biospheres to conserve North 

America's rare orchids (Sperduto and Congalton. 1996). The location o f  valuable 

medicinal plants based on phyto-habitat can also identified using GIS models Mustalish 

et al. (1996).

A sustainable approach for biodiversity conservation could be achieved bv 

integration o f  several spatial and non-spatial characteristic o f a location that could easi ly

be undertaken bv GIS.*0

XrV. F. I .and Use Planning

RS and GIS can ellectively be used in various land use plannitm schemes. In a 

soil reclamation project in IJP GIS was employed to identify location ol specific 

villages/area o f  interest that satisfied suitable condition lor selection based on specific 

parameters. Pro and post monsoon lluctuuiimi in water table was also monitored using 

GIS for defining spring level and flow direction. GIS also had been employed to 

delineate shallow water table area, zonal ion based on ground water table, locate suitable 

boring sites and pump set installation, plan drainage development to enhance existing 

drainage system and to identify the catchments o f  the drain. Thus it has been reported by 

Thakurfinternet), that environmental monitoring data can be integrated on GIS platform 

for analysis and evaluation o f  sustainability o f  reclamation, selection ol project villages, 

post reclamation monitoring and behavioural changes in ground water levels and 

quality. Maji et al (1999) suggested n land use plan in different agro ecological region 

o f Arunachal Pradesh using soil resource database and analysis of different thematic 

maps, problems and potential in a GIS environment. The capability ol G I S  in



conjunction w ith  remote sensing to  develop a digital map has been shown bv Nair et 

a U l  996).

XIV. G. Works Undertaken at Centre for Land Resources Research and 
Management, Kerala Agricultural University.

Centre For Land Resource Research And Management under Kerala Agricultural 

University is a pioneer research center undertaking GIS works. The center under the 

guidance o f  Dr. N. Saifudeen was instrumental in developing soil resource map of  

Thrissur named 'SRI Thrissur'. The potential land use in the Thrissur District has been 

suggested based on the soil resources and snitabiliiy for \arious crops. The How chart o f  

various operations and processes invoked in developing the soil resource map has been 

included (Fig. 14). The center also has guided the students o f  1996 RAWE batch to 

develop the map o f  the watershed they surveyed. The center developed a map o f the 

main campus o f  Kerala Agricultural University that was found to be accurate to ± 2 m. 

This work lias been undertaken as a part o f  M. Sc thesis submitted to the University 

during the year 1999.
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XIV. EL Other Applications of GTS

Some o f  the fields in which GIS is applied are:

* Urban Development Planning: GIS is used in chalking out developmental plans in 

urban area. It can be used in demarcating different sectors for industry, residential 

areas, office area etc. and also in identifying and allocating land for further
developmental plans.

* Telecommunications. GIS may be used for establishing and managing cable 

networks.

* Tourism: Selection o f  best sites to attract tourist can be done using GIS based on 

the criteria o f  the tourist.

* Transport: GIS is a good tool for management o f  traffic on roads and rails. It can 

be a useful tool in suggesting an alternate route in case o f roadblocks and traffic 

jams.

* Coastal and Marine Applications

* Environment

* Infrastructure Development Planning and Civil Engineering: GIS could be used 

in designing and planning sewage disposal channels, pipelines for drinking water, 

drainage channels, roads and highways etc.

* Disaster Management

* Market analysis, health cure. Banking, Insurance etc: GIS database can be 

effectively used to identify potential customers in banking, insurance and other 

consumer market. It can be also used in maintaining area wise details about 

healthcare details and immunization programme. Such information can be used for

further planning in the healthcare sector.

* Precision Agriculture: Another major break through in thc field o f  agriculture

employing GIS is the Precision Farming technology. In this system cacli farming

area having tremendous spatial variability is demarcated using hi-tech equipments 

and technologies. Global Positioning System (GPS) in conjunction with images from 

aeroplane and satellite hom e cameras with satellite navigation system delineates tire 

farm area into different input groups in a GIS environment. The intention o f  tills 

system is to allow thc fanner to use the right amount o f  chemicals a. the right time in



XV. CONCLUSIONS

A developing and highlv populated country like India has tremendous pressure 

on its various resources. VV ith the increasing demand o f the growing population the 

development and improvement on a sustainable basis needs adequate planning on 

utilizing the available resources. For an integrated developmental plan various data need 

to be assessed in relation to others lor arriving at a holistic plan. Hence it is necessary to 

have the information system capable ol integrating information from several resources 

in different fashions and in conjunction with socio-economic and demographic set up o f  

that region in arriving at alternate plans and decisions. The integration can be 

successfullv done by any GIS and therefore has got a great potential in our country. 

Now it is the time to grab the opportunity and adopt the state o f  an technology o f  GIS 

for effective resource planning for a bright future.
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q  What are the limitations o f  GIS in Indian context?
Ans.: There are several limitations for employing GIS in Indian scenario. Some o f them 
are:
a. The most important component o f  any GIS is quality data (spatial and atribute) on 

w hich all its analysis and results depend. In India dearth o f  quality data is one o f  the 
major constraints. The agents generating data are not reliable and the available ones 
are o f  poor quality .

b. GIS softwares and accessories are very costly and using them at personal and for 
small scale planning is not cost effective. This can now be utilised only on an 
institutional basis.

c. Though GIS software can be operated by any computer literate with a brief training 
but the manipulation and moreover analysis using GIS need technological experts or 
resource persons. Non availability o f  technically trained resource persons are also 
limitation to GIS application in India.

d. Data if available also need constant updation and maintainaence which is a must for 
effective functioning o f  GIS. This is a costly and a tedious task. If data is not 
available then generation o f  data is also a herculian task which consumes about 80% 
o f resources and time in functioning o f  aGIS.

e. The data a vi lable are mostly o f  poor quality. A poor quality data result in illogical and
irrelevant results.

Q. Can we use GIS in selection o f  cropping patterns?

Ans.: GIS can effectively be used in selecting cropping pattern if sufficient data is 
available on the parameters lor selection of cropping pattern. The digital data from anv 
GIS is compatible to other digital modelling systems. This capability can very well be
used to arrive at a cropping pattern for an area.

Q. Where does the common people gain entry into the operation ol a GIS project?

Ans.: There are several avenues in a GIS project when* tin common people plav an 
important role. The interraclion ol common people and (ilS start horn t ic t ata general ic n 
process and procedures I hey are the primary sources lor inlonuationo v ata n 
computer literate person can also take pan in inputting organising and o her 
manipulation and cleaning o f  data. They can also take par, m the regular updatton
exercises.



a b s t r a c t

The idea o f  using geographic information for the sustenance o f  mankind dated back to
_ | * 1 • I | • _ o f  IT revolution scientist have 

combined the stone-age idea with hi-tech computer to evolve Geographical Information
System (GIS).

Geographical Information System is defined as a powerful set o f  tool for collecting, 
storing, retrieving at will transforming and displaying spatial data from the real world 
(Burroughs. 1986).

GIS has four functional subsystems ol which Data manipulation and analysis subsystem 
is the most important. This differentiates thc GIS from other mapping software.

A functional GIS has got five components — hardware, software, data, people and 
methods. The accuracy ol data component and its periodic updating decide the worth o f  
the GIS. Data (spatial and attribute) in a GIS is stored as data models. Most common 
spatial data models used are vector and raster. O f various attribute data models, relational 
model is most widely used in GIS.

Most important component o f  any GIS is data. So data sources play an important role in 
the functioning ol any GIS. Some o f  the spatial data sources are maps, aerial photographs, 
satellite imagery, etc. therefore handling o f  data especially the popular source -  the maps 
need special attention. Attribute data is available in the text, table or graphic form. (<?.£. 
Socio-economic survey. Census, Panchayat surveys).

The data input converts the raw data into a computer compatible formal. This make the 
data ready for various manipulation and analysis process. The tool kit o f GIS performs 
this manipulation and analysis function. 1 he result ol manipulation and analysis is the 
output, which is now in a digital form that can be converted to graphs, text, tables or
maps.

GIS has a wide array o f  application in the field ol Natural Resource Management. 
Disaster Management, Telecommunications, Urban Planning. Oil and Gas Exploration. 
Market Analysis. Agriculture, f orestry. I and Use Planning etc.

Precision Agriculture (site specific 1arming) envisages the use ol GIS along with tin. other 
hi-tech facilities like GPS & RS. GIS help the farmer to identify the right input, at thc 
right time al right amount, which not only save wastage o f  input but also reduce pollution 
due to excessive use o f  inputs (Senay cl al., 1998).

In agriculture. GIS in conjunction with Remote Sensing can be employed for 
classification of weeds (Brown and Sleekier. 1995), identifying potential crop producing
areas, determining thc need for storage. Processing and pae j '2 *'CI
widely used in watershed development as tool for erosion modelsag ( as l<» -7.. AS 
•997). Watershed prioritization can also he done usmg GIS (Stdhut / <J. I J M  ^  
plan for watershed can also be generated using GIS (Sharmn ).

development o f  potential land use. GIS can also he emptojeu *
management (Dadlnval, 1004).
•n . u^^e ,*r norlmltiire So fin effective use of this

nis GIS can be employed in various sp ^  agriculture "everything happens
tool can lead to better planning o f  research because in agr
•omewikTe",
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Improved communication and information access are 
directly related to social and economic development. 
Access to quick, reliable and credible information is a 
crucial requirement for sustainable agricultural 
development.

In today's world there is only one class 
distinction the rich and the poor. The richness or the 
poorness is calculated on the basis of information they 
possess or don't. The growing digital divide between the 
rich and poor the urban and the rural spaces is 
increasing.

New information and communication technologies are 
generating possibilities to solve problems of rural
poverty inequality and giving opportunity to bridge the
gap between the information rich and the information poor 
and support sustainable development in rural and 
ag r i c u 11 ura 1 communi t ies.

A range of communication technologies have been 
used to meet l ho information needs of the rural 
population. These include rural radio, participatory
video using a melhodology called Rural Audio-Visual
Pedagogy which uses participatory video as a 
Communication tool for mediating between rural people’s
needs and information sources to respond to these needs. 
Modern communication technology when applied to rural 
areas can help improve communication, disseminate
knowledge (VItayaLayan, 2000). The recent advancement ot
IT aided communication system comes as a great tool ln



that it would now handle the image based database systems 
much more efficiently than everbefore. Given the fact 
that images and audio messages not only charm and tend to 
get retained with any ordinary human being, these avenues 
open up a vast arena of opportunities.

The internet is emerging as a tool with the 
potential to contribute to rural development. Internet 
gives access to vast global information and assistance 
from other development organizations and offers 
opportunities for two-way communication. It is said that 
cyber extension which means extension through the 
internet, would be the major form of technology 
dissemination in the near future (Mishra, 1999).

2. The internet
Internet is an interconnection of several millions 

of computers belonging to various networks in the world. 
Any computer user can make contact on the Internet 
an'/where i n the world, just 1 i kG a telephone user can

wnicn uses 1

commun i cation scenar io o
way online c o m m u n icat ion.

offers enormous potential for two



3 . What ± 3  cyber extension

Cyber space is the imaginary or virtual space of 
computers connected with each other on networks, across 
the globe. These computers can access information in the 
form of text, graphics, audio, video or animation tools.

Agricultural extension according to Benor (1984), 
relates to the process of carrying the technology of 
scientific agriculture to the farmers in order to enable 
him to utilize the knowledge to produce a better and more 
profitable crop. Extension is central mechanism in 
agricultural development process both in terms of 
technology transfer and human resource development 
(Samanta, 1993) .

Agricultural extension in the current context has 
become recognized as an essential mechanism for delivery 
information and advice as an input into modern farming
(Gwyn 1997).

Combining both cyber extension can be defined as 
the extension over cybor space i.e., nsinq the power of 
online networks, computer communications and digital 
interactive multimedia to facilitate dissemination of
agricultural technology-

Cyber extension include effective use of 
information and communication technology, national and
international networks, internet, expert system,

» nnri computer based learning multimedia learning systems and compute
information access to tarmers, systems to improve informal

scientists and extension extension workers, research scionr.
managers.



cyberspace are:

1. Access to an asfotrrtaing store house of information, 
that too free of cost.

2. The information is available instantaneously round the 
year and twenty four hours a day.

3. Communication can be interactive.

4. Communicat: ion is available from any point of the 
globe.

5. Communication is dynamic and ever-growing.

3.2. Limitations of traditional extension methods

Before one can appreciate the question of what
really makes cyber extension necessary it may be helpful
to take a look at some of the limitations of traditional
extension processes and techniques.

1. Traditional extension is expensive: it costs a lot of
money to produce and print extension messages and 
brochures. It is also expensive to train a whole lot 
of extension personnel right from the distric.t level, 
sub-divisional level, at the block level, to the 
village level extension worker to understand the new 
technology, and Lo answer the possible queries from
farmers.

2. Traditional extension is very time consuming process: 
for a message to pass from University/zonal research 
station (ZRS) /Krishi Vigyan Kendra, to the r.umir, 
may take many actors to understand the same and 
deliver it to the next layer. This process takes a lot



O f  time and effort on the part of the extension 
machinery of the state.

3 . in traditional extension the quality of the message 
gets eroded as it passes through different layers. A 
number of evaluation studies of Training and Visit 
system indicate that the quality of the message gets 
heavily eroded when it reaches the farmers.

Poor communication capacity of the existing
extension system. Most technical staff within the
departments lack the capacity to effectively communicate
with both the research system and the stakeholders
groups. Firstly the flow of information from the research
to extension tends to be top-to-down rather than a two
way interactive process aimed at identifying and solving
serious problems. Secondly there is little use of
electronic communication to improve feedback and
technical support and to facilitate administrative
communication. It is found that the capacity ot
traditional extension system is very limited, and the

*

challenge in terms of reaching all the villages and all 
the farmers is becoming more and more difficult to meet. 
It is observed that the farmers are more dependent on 
other than public extension system for getting technical 
advice as well as farming inputs. A visual presentation 
of the strength of linkages among various extension 
a g en c ies  to the farmer is given below. It is noted that 
the linkage between farmers and Block Development
Offleer/Agricultural Officer is poor as compared with the

r raders market /seedlinkage bet ween farmers <■ 
supplier and farmers and t elevision/radi



Other
farmers

Other
fanners

------  Weak linkage  Strong linkage

Fig. 1. Information linkage between farmer and. other-
agencies

3.3. Important tools of Cyber Extension

The important tools of cyber extension include:
1. E-ma i1 
s. Telnet
3. FTP
\ . Gopher, Archie, Veronica
5. Usenet Newsgroups
6 . World Wide Web

3.3.1.E-Mail
F.-mail (electronic mail) is the most frequently 

used application in the cyber extension. Currently is 
being used by over 50 million people for business and 
personal use. E-mail allows us to send and receive text 
messages to other users of the Internet. For many people 
e - m a u  is the only internet application used, e-mail can 
be send/read using a number of tools. Some are fee 
programmes, and some are shareware. Some ol the weil



taown e-mail tools are: Web Browsers like Netscape,
internet Explorer, Lotus Notes, Eudora etc. Usenet 
newsgroups posts are scanned to match names with e-mail
addresses. ^

\

3.3.2. Telnet

Telnet Ls an application that allows you to log on 
to a remote computer. It is like a terminal emulation 
programme. Telnet sessions present text based data as a 
terminal would. However GUI (Graphic User Interface) 
clients are now available which offer better service. 
Before the advent of World Wide Web (WWW) the telnet 
sessions were very common, but now most of the 
organizations use web sites for applications such as 
this.

3.3.3. FTP (File Transfer Protocol)

FTP use to send copies of the files from one 
computer to another and is responsible for highest 
percentage of data transferred on Internet. FTP transfers 
can either through "anonymous" connection or by password 
protected ID. Command line and graphic user interlaces
are also available.

3.3.4. Gopher, Archie, Veronica
Gopher was the first, attempt, of making it easy to 

access resources on the Internet. Gopher was considered
the most useful Internet tool. Gopher uses text based

pm j*) g i po ci j roct o r ies f F i 163 £ind nested menus to access FTP sites,
■ . (ipsiuned I>v computer scient ists atdocuments. Gopher was clesig r

-> f'nnhpr sites did a good job the University of Minnesota. • f
ir did not take long before of organizing FTP sites, but it did



the number of Gopher sites was unmanageable. Archie, 
Veronica, Jughead, and other sites were all developed to 
assist with finding the right Gopher site. Gopher and its 
derivatives have been largely made obsolete by the search 
engines available on the web today. Web clients can 
handle Gopher transactions, and in fact a user is offered 
link to a Gopher site without realizing it.

3.3.5. Usenet Newsgroups

More than 20,000 Usenet Newsgroup categories are 
currently organized which cover almost any imaginable 
area of interest. Newsgroups provide a bulletin board 
type area where users can read others opinions and can 
sent entries of their own. Modern web browsers like 
Netscape and Explorer include software for reading and 
posting to Usenet. Email mailing lists are an alternative 
for Usenet groups as these lists are normally more
focused.

3.3. 6 . World Wide Web (WWW)
The World Wide Web has become so popular that it 

has almost replaced all the above internet tools and is 
slowly becoming synonymous internet. The web is the most 
popular place to be on Lhe internet. This is what has 
brought the masses to Lhe Internet. What is World Wide 
Web (WWW)? WWW is an organization of hypertext documents 
containing text, images, animation, sound, video and
increasingly interactive programmes. Almost all the

niohe are havinq their presence universities across the globe
-i ^ririuifio As simple mouse click at WWW. The web is truly worldwide.

-» qprvnr In India to one in can easily transport you from f
tn Furope or A u s t r a l i a ,  and evenNorth America or to one



Antarctica. An endless variety of images, sounds, videos 
and multimedia applications are used to present 
information. The World Wide Web is called what is because 
sites around the world can be accessed, and because 
documents seem to stretch web like through endless hyper 
links.

The WWW is thus the most important tool of cyber 
extension. The web sites hosting a particular institution 
or organizations are searched and browsed through search 
engines and several of them are available. Some 320 
million web pages are currently are online. Search 
engines are required to wade through this vast mass of 
information and cull out the required information. The 
best way to access a web site, however is to know its 
address technically known as Uniform Resources Locator 
(URL). More and more extension information is expected to 
be on the web in very near future. The packaging and 
hosting of technical extension material and establishing 
connectivity at Krishi Vigyan Kendras (KVKs) , District 
Agricultural Officers (DAOs), District Rural Development 
Agency (DR DA:;) and ol tier participating agencies has to be 
taken up side by side. Only then we can harness the true
potential of cyber extension.

3.4. The methods for cyber extension
The World Wide Web can help the extension world 

wide in the following way3:
1. Providing interaction among research scientists,

extension workers, farmers and other rural people

through e-mail.



2 . providing up to date news and information services,
such as market prices and weather conditions.

3. A question and answer service where experts respond to 
queries on specialized subjects.

4. Creation and maintenance of Statistical Databases on 
critical agricultural and rural development parameters 
that can be queried on demand.

5. Providing the details of Poverty Alleviation Schemes
on the Internet.

6 . Providing status of various Government Programmes and 
details about their implementation mechanism on demand 
basis.

7. Hosting web sites by major institutions participating 
in agricultural extension, putting latest packages of 
practices (with more situation specific packages), for
various agro-eco regions. These institutions,
particularly the Project Directorates may also place 
the diagnostic and pre-emptive farm practices for the 
ma jor crops particularly the commercial crops, well in 
advance of the concerned crop season. This can help 
the extension workers to access latest information on 
IPM (Integrated Pest Management), 1NM (Integrated 
Nutrients Management) and other such practices lor
high value important commercial crops. The 
institutions will also be able to get direct customer
feedback for their packages.

8 . Launching online rural development and extension
journals, newsletters etc. (with or without print

version).
f\\ cit rict and block level9. ProvirJinq Internet access <-

a rural development offices. Thisagriculture and rural
be open for rural communities on service may also t



precision agriculture conjures up images of farmers 
overcoming the elements with computerized machinery that 
is precisely controlled via satellites and local sensors 
and using planning software that accurately predicts crop 
development. This image has been called the future of
agriculture.

Precision agriculture has three components: capture 
of data at an appropriate scale and frequency, 
interpretation and analysis of that data, and 
implementation of management response at an appropriate 
scale and time. A key difference between conventional 
management and precision agriculture is the application 
of modern information technologies to provide process, 
and analyze multi-source data of high spatial and 
temporal resolution for decision making and operations in 
the management of crop production. Advances in the 
technologies will be an evolutionary process and they 
will continue to be adapted for agricultural decision
making.

Precision agriculture is best considered a suite of 
technologies rather than a single technology. I armors 
whose operations have numerous characteristics 
different soil types, crops, weather, pest complexes, and 
marketing arrangements etc. The high-tech tools of 
precision agriculture incorporate I hr uoc or 
sensors, variable rate applicators. Geographical
Information Systems.

Hr.no f icial elements to precisonThere are many beneficial
. i inrrp^aed in low yielding farming: (1) Crop production increase.)

, cost reduced due to site-specificareas, (2) Agrochemical to.iL



treatment, (3) Risk of environmental pollution from agro
chemicals reduced due to site-specific application, (4 ) 
Field and management information and accuracy increased 
due to high-end technology and equipment, (5) Overall 
yield increase and cost reduction.

3.5.2. Geographical, information systems

The technique Geographical Information Systems is a 
combination of information age tools including mapping, 
navigation and control. The mapping is based on a visual 
data base or geographical information system. Field 
navigation looks to the Global Positioning System. And 
systems control represents the sensing and control over 
intelligent implements and power units.

For the farming newcomer to Geographical 
Information Systems, GTS is not simply "pretty maps" . The 
pretty map is tiie intermediate expression provided by a 
GIS. It is the result of accurate collection and 
maintenance then manipulation, analysis and synthesis of 
spatially arranged data and information. The synthesized 
map provider! new perspectives of the landscape.

The popular expression of all this computer
equipment and software for the benefit of production
agriculture is part of precision site-specific farming
systems. The good news is that producers will gain new
insight to the spatial organization of their physical

i iq the inventory of theresources. The bad newj
itg condition is well inagricultural land resource and

i i n r i m l l  ural system.hand by those who are externa



3.5.3. Weather information

Weather forecasting, modeling, and research are 
advancing rapidly with the advent of high performance
computing and communications systems. Computer model
guidance that meteorologists use in the creation of
forecasts. The models are physical, mathematical 
representations of the atmosphere, which are initialized 
with a detailed set of observed data and set in motion to 
predict future atmospheric states. Use of computer
generated model guidance by meteorologists has steadily 
increased during the past 20-30 years as the models
improved and their output became more sophisticated.

3.5.4. Market information

The useful agricultural information is an essential 
for farmers to increase their farm yields. Information 
such as price details of seeds, fertilizers, pesticides 
and availability of these products gives the farmer to 
take decision in choosing right seed, fertilizer and
pesticide required for the better cropping. The vital 
information which flows from the agricu.lt uial polity 
maker's de.sk, such as 1 ixat ion ol procurement price,
procurement targets, policy relating to exports etc.

3.5.5. Model for Site Specific Information Systems
(SSIBs) in India (Bhaskar, 2000)

IndiThae different a g r o - c l imatic zones spread over 
different parts of the states. The information 
collection, analyzing, and disseminating to these
different needs of fanners from one place Is very

. , • r. iin i nuo to its regionaldifficult . And, each state is u m q
( n f n m w H o n  to language specific language. Disseminating informa



and situation specific information is very difficult from 
one central server. The information dissemination should 
be in locale-specific language and agro-climatic zone 
relation farming information. Keeping in all these 
considerations to derive a model for the Site Specific 
Information Base (SSIB) Centers in India. The SSIBs are 
divided into four categories on the basis of their 
functions. They are (1) Central SSIB, (2) Regional SSIBs 
(3 )village booths (4)research stations

3.5.5 (i) Central SSIB

The Central SSIB is Central hub of information and 
resources at National level. This information center acts 
as central communication link between all the regional 
SSIBs. The Central SSIB would maintain national level 
information such as marketing details, different farming 
practices, pesticide information, weather information 
etc. And this information is pushed to regional centers 
at specified times and as and when any new information 
added to this SSIB. The Central SSIB will play a vital 
roIe in do 3 iqn1ng and ma intaining the so(t wa re rcqu i red 
for the all regional SSIBs. A uniform designing of 
information desseminatiori methods is also taken up by the 
Central SSIBs. The Central SSIB monitor implementation of 
hardware, software, and network configurations required
at Regional SSIBs, Village Booths.

The Central SSIB is required to be equipped with
best available servers, based on Pentium III with MB
Ram or more BAM, 9 x 5  GB extendable Hard disk space and 
a CD-ROM drive. Dual processor is added to one of the 
server for better performance and dividing work load. The



strong networking operating system, which has multiple 
functional!! s build in for both networking and internet 
web hosting such as Microsoft Windows NT 4.0. A strong 
Relational Database Management System (RDBMS) software 
also required to buildup database information. RDBMS 
software like Oracle 8.0 or Oracle 8i supports for 
handling large database information and which is easily 
supports for Internet Dynamic Publishing. Among its many 
data-warehousing enhancements apart from other RDBMs, 
Oracle 8 i offers important new features to ese the 
workload of data warehouse administration and supports 
internet computing.

The servers has to be configured as Web server, 
database server, mail server and proxy server. One of the 
server has to be installed with internet information 
server 4.0 for web publishing. The other servers are 
configured as database server, mail server and proxy 
server. The 64 kbps bandwidth VSAT connection or a leased 
line is required to configure as internet host at central 
SSIB, and is also used to established as a gateway WAN 
link to conned ing Into global network. I his gives the 
Regional S3 IBs to down load any inlormation placed at
Central SSIB or vis-a-vis.

3.5.5(ii) Regional SSIBs
The R e g  iona 1 SSIBs are the main information 

resource centers Cor the disseminating the information lo 
the farmers on different farminq practices, pesticides 
information, marketing details etc. which are specific to 
their cli ma1 i c conditions. The regional SSIBS are 
Identified in different states number to live on the



basis of the agro-clunatic conditions of the regions and 
local speaking languages. The Regional SSIBS disseminate 
the information to the 2 to 3 states depending of the 
specific agro-climatic conditions and covers primary 
languages of their states. The village booths are 
directly accessed to the information placed at these
Regional SSIBs through internet. The research stations 
situated within these agro-climatic region by Government 
owned, private owned research station, and any other 
voluntary research stations are linked to this station to 
push the information of their research to update at this 
SSIBs. At Regional SSIBs, the information will be handled 
and formatted into usable format and transferred into 
databases. In turn Rcqional SSIBs pushes the processed 
information to CentralSSIBs for master backup of the 
information. The hardware and software required for
Regional SSIBs are more or less similar to the Central 
SSIBs such as servers with a configuration of Pentium III 
with 2S6 MB RAM or more RAM, 9 x 5 GB extendable Hard 
disk space, and a CD-ROM drive with a Dual processor. The 
software required for these centers are Microsoft Windows 
NT 4.0 as networking operating system and Internet 
Information Server 4.0 an web publishing software, Oracle 
8.0/Oracle RI RDBS software, messaging software etc. The 
servers are to configured as web server, main server, 
database server and proxy server. Multi-port routers are 
required to establish wan connection to Internet 

, .. ,k„ i9R kbDS bandwidth VSAT connection orconnectivity. The 1 2H kdp»
. ponfimire as internet host at leased line is required to configure

so sien used to established as a Regional SSIBs, and is also usea
gateway WAN link 10 connect m g  into



3 .5 - 5  (iii) Village booths

The Village Booths are serving as information 
resource centers for the farmers in their villages. The 
Village Booths are directly accessed to the Regional 
SSIBs for the regional specific information using dial-up 
connection. The dial-up connections either supported by 
VSNL, private service provider or available NIC WAN 
links- In this booths, the information related to that 
regional crop practices, pesticide information, agri
business company details and their products, weather 
forecasts, diseases control details, marketing details
etc. Apart from this, the farmers can seek any available 
information on the internet for better farming and any 
other information he desires. To operate computer at 
Village booth, a person has to be selected from the 
village itself and to be trained to operate computer. The 
village booth operator is the main linkage between the 
farmers and information gateway center.

The hardware and software required at village
Booths are a computer, printer and a UPS power backup 
system. A modem and a telephone line is required lor
dial-up connectivity to connect l he Regional SSIBs to

• r, inn nnnrj aueries, grievances to theretrieve the information, senu ^

Regional SSIBs.

3.5.5(iv) Research stations
The Research Stations operating in each aqro-

Climatlc zone by Government departments, private people,
; -y i1 cl TO link.SC! to t hoand any voluntary organizatic

i • hnir research in format ion. Tho Regional SSIBs to send their resea. 
., ,̂.1 q Rea iona I SSIBs and information would be p rotes.



formats into a database for permanent record. The 
information also placed on web, that can be access by the 
Village Booths. The hardware and software required is 
similar to Village booths. The existing hardware and 
software can also used for this purpose. The minimum 
training will be given to the staff at research station 
to upload the information.

3.5.5(v) The technology used

The internet technology will be used to create 
content information required by the central SSIB, 
Regional SSIBs. The technology which is used in Internet 
is based on Hyper Text Markup Language (HTML) and dynamic 
publishing using CGI scripting. The information has been 
compiled and stored in the form of databases. The 
databases information on pesticide details, market
details, agribusiness companies information, price
details of seeds, fertilizer etc.

4. Some 8UCCQ83 3 torie3

4.1. Cyber marketing
Marketing agricultural products over the internet

is perhaps the biggest boon, the internet could give to 
the farmers. It has made it possible lor the rarmers Lo
directly market his produce on the net to a global 
market. This has cut off the middle men in l he business 
and has effectively increased the profits of the farmers.
Though this form of marketing is yet to begin in India,

r ino|flncP3 of online trading inthere have been a few in.
agricultural products.

nr11 ain a farmer, Richard Counsoll For instance in Britain,
» hnoinnss Me created a webruns an on line organic mea



gite using free programme available with a computer 
magazine. Now he receives an average of ninety pounds of 
orders each day. AMUL plans to open AMUL ice cream cyber 
stores in 100 cities. It has cyber cities in 125 cities 
and fetches an average of rupees 300 per visit. All this 
directly benefits the farmers as AMUL is a cooperative 
venture. The increased profit that is obtained due to the 
cutting off of middle men reaches the farmers directly.

Similarly APEDA, International Commodity Exchange 
for Pepper and Bombay Oilseeds and Oils Exchange started 
online training and marketing.

In a village in Madhya Pradesh, a farmer was able 
to sell his cow through the village GYANDOOT, which is 
the rural internet kiosk.

Use of the internet for the extension personnel and 
subject satter specialist

The Extension Personnel with access to various 
Universities around the globe can clarify doubts and 
access more information ari a particular matter.

The Karnataka Government launched K-GANGA 
(Karnataka Global Advisory Networking Group on 
Agriculture) to give direction to agriculture in 
Karnataka with special use to bio-technologists in India. 
Scientists can log on to this network and get the latest
developments in Bio-technology research in any part of

• r porqnnne1 3 nd sciGnt i sts the world. Similarly Extension Personnel
* ; -i n 11 ̂ rro3S I o books t hellalike can benefit from the virtual acce..

various library sites in the West provide.



4  2 . Waxna Wixed Village Project

In I960, Tahasaheb Khore propagated the idea of 
cooperatives in Warna Nagar, a cluster of 70 villages in 
Maharastra (Rajee and Takalkae, 1999). Among the 8 sub
cooperatives working under this are Warna Dairy 
Development Society, Warna Cooperative Banml, Warna 
Foods, Warna Women s Cooperative Society etc. from each 
village 200-300 farmers are registered as cooperative 
members. The Wired Village Project was initiated in April 
1998, with NIC, Government of Maharastra and the 
Cooperatives contributing on a 50:40:10 basis. This 
project has been initiated to serve the information needs 
of the farmers on different crop cultivation practices, 
pest and disease control, marketing information, diary 
and sugarcane processing information etc. right up to the 
village level.

The central server is located at the Tahasaheb Kore 
Institute of Engineering in Warna Nagar. Currently 46 
computers booths are functioning in Kholapur and it is 
reported that an average of 20-25 farmers visit the
booths everyday.

4.3. The information village project (Swaminathan, 1993)

The information village proiect of the MS
Swaminathan Research is aimed at bringing the benefits of
modern information and communication technologies to
rurai families in Pondicherry- A Value Addition Centre,
which is the hub of the Information network, has een

~ Tour informationestablished in Villianur village an
shops have been established in different villages.



Following the interdisciplinary Dialogue, a 
consortium of interested organizations was formed to 
concretize the proposals in the form of specific

. The first meeting of the consortium was held in 
June 1992. The following organizations were represented 
at the meeting: Department of Space, Government of India; 
Council of Scientific and Industrial Research, New Delhi; 
Indian Council of Agricultural Research, New Delhi; CMC 
Limited, New Delhi and Hyderabad; and the National Bank 
for Agriculture and Rural Development. In addition, 
individual agricultural and information specialists 
attended.

The members of the Consortium agreed that the 
entire project for the establishment of a computer-aided 
extension system and information villages could become a 
component of a larger project for the establishment of a 
"Small Farmers' Agri-business Consortium" (SFAC), 
initiated by t he Government ot India. This was considered 
the best way of supporting a project which has as its aim 
increase in skill-baser! rural employment in both farm and 
off-farm sectors, with Information technology and 
information related services. The aim of SFAC is to take 
the benefits of modern agri-business Lo resource-poor 
farming families. SFAC plans to spread knowledge-
intensive technologies which are also ecologically sound.

w  ~ ihn nroiect, the Consortium As part of launching the project,
feasibility studies in therecommended preparation

i i n i qi p-j | i \jn units of 1 nd i a . following districts or administra

1- Dharmapuri (Tamil Nadu)
2. C o n d l C . , , ,  (Union T.rrl.nr, o( rondlchorr,,



3 . Midnapore (West Bengal)
4 . Ranchi (Bihar)
5 . Garhwal (Uttar Pradesh)
6 . Rajasthan Canal Command Area - West Bank (Rajasthan)

These locations were chosen so as to provide 
diversity in existing farm practices, and to reflect 
varying agro-climatic regions of India. The mix of 
income-generating activities under SFAC in each of these 
locations varies in each case. Thus, the lessons learnt 
from these pilot information villages will have a large 
extrapolation domain.

The Consortium also advised running an orientation 
programme for members of the feasibility study and 
project design teams. The Indian National Scientific 
Documentation Centre (TNSDOC), representating the Council 
of Scientific and Industrial Research on the Consortium , 
undertook the organisation of the orientation proqramme.

The major goal is to asses the impact of location 
and time specific information on the productivity, 
profitiabi1 ily, stability and sustainability of major 
farming systems in the area. Prof.T.Viswanathan, 
Director, INSDOC, quiderl and coordinate the orientation
course. The information villaqe is envisaged primarily as

i ■ r^mafion rK’i'psi center. Depending on a computer-based information ac
the infrastructure available and the information 
requirements, these computer systems may have different 
configurations at different levels of sophistication. The 
Participants reviewed the various aspects reqardi t 
architecture of the report, selection of conveners and



Co-conveners for each project formulation team, work plan 
and budget.

4.3.1 Preparation of pilot projects

After detailed discussions it was decided to 
collect the following information

1. District profile
2. Village select ion
3. Village profile
4. Thrust areas
5. Farm related
6 . Non-farm related
7. Information needs
8 . Farm related
9. Non-farm related
10. Primary information disseminators
11. Information resources centres
12. Appropriate forms of services
13. Design of  information shops
14. Linkages with Agricultural and Rural Universities, 

ICAR and CG1K institutions, the National Remote 
Sensing Agency and the Meteorological Services

15. Work plan and l ime schedule
16. Budget estimate (To specify Low-budget activities and

high-budget activities)
17. Management Plen (mainly Includes the modus operand!) 

Local people, particularly women, should be Involved
18. Evaluation and assessment
19. Replication and scaling up



4 .3 . 2  Gui- and Reon— l nidations for the Collection
of Information for the Architecture of the Report

1. District profile

For the preparation of the project report, it is 
necessary that a complete district profile is available 
in a computerized format. For this purpose, a common 
format needs to be designed as a first step to collect 
the information relating to the district which may then 
be put into a computerized data base, NIC will be 
responsible for this activity. Information required for 
the preparation of district profile is to be obtained 
from secondary sources like Government Departments, 
NABARD, NIC, etc. A network of maps at the district level 
will be required.

2. Village selection
Since the project relates to the information

village, selection of appropriate villages for the
development of a prototype is of utmost importance. For
this purpose. It has been decided that initially twenty
villages will be surveyed in each district based on the
district profiles already available. Project Formulation
Team (PFT) members will visit all the twenty villages in
about 3 weeks time. Out of these, four villages with
almost similar parameters will be selected for the

r two will be recommended for theproject. Out of these, W Q W B M * * m u ■  | | T |  1 ■ ■  1
r t tin nro iect and two toractual i m p l e m e n t a t i o n  o

At: every stage, the appropriatecomparison p u r poses.
. . nfrirers of the state Governmons, agencies, eg., nodal officers
« * Horlsion regard!nq the villaqeswill be c o n s u l t e d .  Actual decision



nay be taken at the level of the Small Farmers' Agri 
business Consortium (SFAC).

3 . Village profile

Individual village profiles will be prepared based 
on Participatory Rural Appraisal (PRA) techniques. 
One/two faculty members will conduct two days' 
orientat ion/1 ra i ning programme on PRA in one of the four 
selected villages for each PFT. Each PRA programme group 
will consist of PFT members, five other participants 
involved in the project such as Development Officers, 
Assistant Collectors, District Planning Officers, 
functionaries of NGOs, University/KVK teachers, and about 
10 villagers. The main idea behind this programme will be 
to orient the PFT members, officials and the villagers 
towards the information village concept. Remote sensing 
data, wherever available, will be used extensively in 
constructing the village profiles.

4. Selection of thxust axeas
Based on the village profile, the thrust areas for 

the project will be identified. These aieas may be put
under three broad categories.
1. Farm related
2. Non-farm related

5.  Identification of information n«KKiB

Information villages snoui
basis of the real needs of the co 
object-oriented. For th is pin post # it is necessary to



identify the actual needs and the felt needs. It may also
be necessary to identify expressed and non-expresses
needs. Assessment of needs where the users are likely to
pay is also required. All such needs may be categorized 
as:
1. Farm related
2. Non-farm related
3 . Techno-infrastructure

The information may be collected from various 
sources through means such as concsultation and 
discussion with various groups of people, including 
people at the lowest level in economic terms, small 
surveys, observations, etc.

6 . Identification of primary information disseminators

Every village has its own method of information 
dissemination and the key information disseminators like 
shopkeepers, teachers, extension workers, triends, etc.
have to be identified.

7. Identification of information resources centres

Nearest information resources centres lor the, 
village, such as universities, institutes, libraries, 
extension centres, government departments, etc., have to 
be Identified. The Krishl Vigyan Kendras are expected to 
act as first-level information resources centres. The 
available data from remote sensing technology should be 
collected and utilized with ground truth studies.



a. identification and design of appropriate f o a s  of 
services

Based on the information gathered, appropriate 
forms of services are to be planned and designed. Such 
value added services should be based on the needs and the 
acceptability of the villagers.

9. Design of information shop

The envisaged information shop will be computer 
based. The design of the shop should be made keeping in 
view the information needs and appropriate services 
required. The configuration in the information shop may 
range from a stand-alone PC/XT to a 486-based multimedia 
system with CD-ROM and data communication facilities. The 
shop may also include video players, TV monitors, etc., 
and help villages to monitor their agricultural assets 
and environment with the help of remote sensing studies.

1 0 . Integra tod. information system

In the info rma t ion villages, both traditional (like 
fold media, demonstrations) and recent (computer aided 
extension, space applications) information technologies 
will be blended in a suitable manner. The aim is neither 
to worship new technologies nor to discard old and time- 
tested methods. Rather, the goal or the information 
village project is to achieve an appropriate blend of 
information methods based on the preferences of the 
villagers themselves. The ultimate test of this programme 
is Its impact on maximizing farm management efficiency at 
the production and post-harvest phases, as reflected by a



reduction m  expenditure and improvement in net farm 
income- To farmers, "harvesting is believing" and hence 
the economic impact of the new information spread in the 
village will determine the sustainability ad 
replicabili ty of such an intensive knowledge and skill 
transfer programme.

1 1 . The Structure of Information Network

Each village, depending upon its size, will have 
one or more information shops, which will be managed by 
educated unemployed/school teachers/students/women of the 
village- These managers of information shops will act as 
information seekers for the village and satisfy the 
information demands of the village. Being modeled along 
the lines of pan shops, information shops convey the idea 
of villagers going down to the shop for purchasing 
information. The owner of the shop, being interested in 
making profit, selects the best site to locate the shop 
and pays attention to the qualify and display of the 
products and the quantum of sales. Information seekers 
will obtain what they need 1 rom among a set of 
information resources cent res using an appropriate 
communication medium. In order to moot the various 
information needs of the villagers, the concept of 
resource centre has been introduced. The resources centre 
essentially acts as a single-point source for all types 
Of information products. The information resources centre 
-ill be fed by a set of information producers. It is
proposed that the information network should satisfy all

the villagers and thethe information needs
. r be repackaged in such a way as to beinformation will



roost useful to the villagers. The specific content of the
information package will be identified using the
partipatory Rural Appraisal Methodology. The nautre of
the information package as well as mode of communication 
will vary across the country.

Universities

National
Information

(en te rs

Information 
resource center

V alue
adders

Information steps
Rem ote

sensing

It is the primary responsibility of the information 
value adders to ensure that the information products are 
ideally suited for consumption in the rural areas. They 
would repackage the appropriate technological and 
scientific results in a form and language that is
suitable dissemination among vi H a g e r s .
representative list of the media proposed to be used for 
supporting the information flow is given below. Folk 
media, print media, postal, telephone, data networks, 
radio and TV, video, interactive multimedia and
demon3 t rat ioris .

F i , .  2 .  S t r u c t u r e  o f  In fo rm a t io n  n e tw o rk

health and nutiit ion
In

information,
e a r t h  o r b i t

particular, f°r
presently planned international low

information network may be
the
gate1 1 it e

uti .1 ined.



T h e  m a j o r  i n f o r m a t i o n  p r o d u c e r s  o n  t h e  n e t w o r k  a r e

1 .  F a r m  m e n  a n d  w o m e n

2 .  R e m o t e  s e n s i n g  a n d  m e t e o r o l o g i c a l  c e n t r e s

3 .  N a t i o n a l  i n f o r m a t i o n  c e n t r e s

4. R e s e a r c h  l a b o r a t o r i e s  a n d  u n i v e r s i t i e s

5 .  I n d u s t r i e s

6 .  G o v e r n m e n t  d e p a r t m e n t s  a n d '  i n s t i t u t i o n s

7. N o n - g o v e r n m e n t a l  o r g a n i z a t i o n

8 . Financial institutions and markets

It is recognized that farmwomen and men act as an 
important source of relevant information. The information 
network will enable flow of information and interaction 
among the selected information villages. It is also 
envisaged that at a later point of time in the project, 
the information produced by the villagers will be 
repackaged suitably and ted to the research laboratories 
to enable relevant research efforts.

12. Objectives of tho Information village

The object i ve ot the pro ject is to assess the 
impact of information and communicat ion tothnologies in 
fostering transition to sustainable agricultural and 
rural development and to document their role in promoting 
the process of knowledge - empowerment, of the rural
f a m i l i e s .

13. The apecific objectivea of the project are

- The set up of six village information shops that enable 
rural families access a basket of modern information
and communicat Ion technologies.



. t o train educated youth, especially women, in rural 
areas in operating information shops.

. t o train the rural youth in the organised and 
maintenance of a system that generates locally relevant 
information from generic information.
To maintenance, update and disseminate information on 
entitlements to rural families using an appropriate 
blend of modern and existing channels of communication.

- To measure the impact of information shops and ICT 
through organization of surveys, participatory rapid 
appraisal, and other appropriate methods of data 
gathering; and

- To build models of information dissemination and 
exchange in rural areas that uses advanced information 
and communLeation technologies.

Informati on Village Project: A Case Study of the
Pondicherry Project

The project is located in the Pondicherry region in 
South India. A Value Addition Center (VAC) has been 
established at Vi 11ianur and is functional since February
1998.

The project Is be located in the Union Territory of
Pondicherry in south India for the following reasons.

■ r n r i  iire of roads, markets and- The existing infrastructure ol
i -.i-o t r in this reqion is nothospitals in the rural areas in

a r- • , Recess to modern telecommunicationsdeficient. Access
infrastructure is the major deficiency.

r lonl institutions of governance in- The existence of local * i u in the last 4 0 years this reqion has greater continuity in
compared to many other regions ol India.



. The bio-village project, an innovative, technology 
based poverty alleviation programme has been ongoing in 
several villages since 1991, and has already created 
awareness among the rural families about the 
opportunities crested by new technologies to secure a 
better livelihood.

The proposed project is located in villianur 
commune of the region. The block has been selected based 
on the access of rural families to infrastructure and 
market. Greater the access to infrastructure, higher are 
the chances of novel component of infrastructure, such as 
telecom, becoming useful in a short time. The locations 
of shops in various hamlets have been will be identified 
based on infrastructure and primary or secondary school
access.

14. Technology

The 3 trateqy is to create a wireless network (VHF) 
in the local urea, which connects Lo a fixed telephone 
line through which access to inlcrnel is available. There 
will be four information shops at the village level which 
will be Linked to the value-addition centre located at 
Villianur (The sites for the first three shops are. 
Managalam, Kizhur, pillayarkuppam).
in each shop the following equipments is being made

available:
1- Remote Duplex Station
2. Telephone interface card
3. Wa Lkie-Ta1k i e with dial-pad
4. Personal computer (with standard MM
5. Printer



At the value-addition center at Villianur,
telephones with dial-up access to Internet have been 
provided (dial-up service with TCP/IP provided by VSNL). 
The village centers can provide voice/data communication 
facility among themselves as well as to the external 
regions through telephones kept at Villianur. The basic 
wireless equipment has been supplied by MOTOROLA-India 
with minor add-ons suggested by the project staff. It 
acts as the hub of the communication network in the 
project. Four Village Information Shops have been set up 
at Kozhur, Mangalam and Embalam and Veerampatinam.

15. Value Addition Centex

The premise is that value addition by professionals 
to networked information is an important steps in
enabling rural families have access to it. A small office
in Villianur services as a Value Addition Center.
Villianur is a market centre for many hamlets that
surround it and is also an administrative node and a road 
junction, villianur lias been selected based on the access 
of rural families to infrastructure and markets. Project
staff at VAC scan the www lor useful contacts and

.1 ■, •»r»H v 11 up addition to data aretechnology, bat a gathering an
. • r„,man nn is transformed to suitcarred out here and informal

i.-. t )i i q is also an exchange point local queries or needs. Th ■
onnrific information on health, for a variety of locale specinc

-I-,- events, subsidies, prices etc.transport, public even
, mr*nt 11 programmes (entitlements.Information on developm <

l w , “ i n  : x : : :
Center has two PCs, a tJcllUy. From here e-
I ine for long d i s t an ce  calling



can be sent on-line while e-male to other villages 
can be received at Villianur and forwarded

16. Databases: A n u m b e r  o f  l o c a l l y  r e l e v a n t  d a t a b a s e s  i n  

T a m i l  h a v e  b e e n  c r e a t e d  t o  m e e t  t h e  f e l t  n e e d s  o f  t h e

r u r a l  f a r m  l i e s  o n  f a m i l i e s  b e l o w  p o v e r t y  l i n e ;  p u b l i c

w e l f a r e  s c h e m e s  o r  e n t i t l e m e n t s  t o  t h e  r u r a l  p o p u l a t i o n .

1 7 . Village Information Shops
F o u r  information shops have been established at

K i z h u r ,  E m b a l a m ,  Mangalam and Veerampat inam and are 
l i n k e d  to VAC. Meetings were held with various groups 
w i t h i n  the community in each village to identify
v o l u n t e e r s  who would operate the Information shop and to
i d e n t i f y  the shop's location. The shops provide
i n f o r m a t i o n  related to health, credit, input price and 
a v a i l a b i l i t y ,  transport, market information,
m e t e o r o l o g i c a l  information, inlormation lor pest 
s u r v e i l l a n c e  and agronomic practices, data on 
e n t t i t l e m e n t s  to rural families.

Each shop has a Pentium PC with multimedia. The PC
can be connected to the wireless network through a modern

i • n l r f  •>(-,< F a c h  s h o p  a l s o  h a s  aand a  s p e c i a l l y  d e s i g n e d  i n t e r l a c e .

board to display bulletins received on e-mail from the
Value A d d i t i o n  C e n t r e .  T h e  s h o p  a l s o  e n a b l e s  a  v i s i t o r  t o

A circulating library
■make v o i c e  calL w i t h i n  the ^ •

« _ • fw'w-i h v  V a  1 u g  A d d  i t i o n  
O f  e d u c a t i o n a l  C D - R O M s  i s  m a . n l  a m .  

Centers for u s e  in the shops*

, were chosen by the general
In Kizhur volunteers

body of the council#
Which also nominated a 23 member



group Of 14 men and 9 women to guide the shop's
operations. They have been trained on basic operations of 
PC, handling e-mail and use of HTML.

In Embalam all volunteers are women. Each of them
spends half-a-day at the shop and takes turns to attend 
work.

In Veerampatinam, where majority is fisher
families, the village has its own panchayat, which has
allotted space in its own office for the center to
function from. Three volunteers, 2 women and 1 man have
been identified and trained in handling PCs and data 
communication. The shops are open on all working days 
from 9 am to 6 pm.

18. Impact of the Information Village Project

Local Database have been created
• On public welfare schemes or entitlements to the rural 

population. This is available in Tamil in a multimedia 
format and covers the large welfare schemes.

• A database containing names of the heads of families,
which have been officially classified as living below
poverty line. The poverty line is defined as gross
family annual income of Rs.12,000.

• Multimedia titles. E n c y c l o p a e d i a  B r i t a n n i c a  9 8  a n d

Encarta 97 a r e  a v a i l a b l e  to school children.
There has been visible impact of the project on the
farmers In the project and nearby villages.

i * A f o rfls in Bmba 1 am lias star tod• A farmer with a plot of X acre..
, w.ia uirietv o l paddy, fir3t time in cultivating a hybrid variety o i t 

, he was able to obtain information on six years, as he wa.



price of seeds and its availability from the shop at 
the right time.

• A  women labourer in Embalam could negotiate better for 
wages, which was partly paid in kind in grain.
Knowledge of grain prices enabled her to make sure she 
got the right quantity of grain as wages. Fourteen 
farmers in Kizhur had their sugarcane crops ravaged in 
previous 2 years due to red rot disease resulting in 
losses. This year before planting they established
contact with an entomologist through the shop who 
prescribed preventive measures.

4.4. National Diary Development Board.

IT based machines are being used at milk 
collection centers, and in cooperatives to measure
butter/fat content of milk, test the quality of milk, and
promptly make payment to the farmers. It has resulted in 
the removal of incentives to cut the milk by addinq 
water, reduced time for payments from 10 days to less 
than five minutes, and instilled confidence in farmers in 
the cooperative seL up. All of those factors have helped
the milk market to expand.

4.5 . A CMC pilot project

A CMC pilot project has I n s t a l l e d  a Computerized 
Universal Postal System a n d  a C e n t r a l i z e d  Accounting a n d

Reporting System in three post offices in Andhra Pradesh.
f  r  r u r a l  environments. The The technology is  designed for rural 

function within a postal office, systems handle mu 11 1 tuner to
. rw, H m p  and provide transparent: reduce errors and watting time, \

transactions.



4.6. Honey bee network

Information and Communication Technologies (ICT) 
can help empower the knowledge rich but economically poor 
people. Under the "Honey-Bee" knowledge network (of the 
Indian Institute of Management,IIM, Ahmedabad) used to 
augment grassroots inventors and overcome language, 
literacy and Localism a large number of grass root 
inventions have been identified and documented as short 
multimedia presentations. Future plans include creating a 
database of such innovations and making them accessible 
via a wide area network.

4.7. Indian Space Research Organization

One way video, two way audio teleconferencing 
interactive networks have been used ior education and 
training by Indian Space Research Organization. The major 
application of the network in rural development was Lor 
training extension 3 taff from various departments of the 
3 tage governments. In addition, a larqe number of women, 
Panchayati Raj elected officials, primary school 
teachers, and child development workers spread over large
distances have been trained.

4.8. The Andra Pradesh State Wide Area Network (APSWAN),
alms to link the state government's Secretarial with 23
Di.sri.ct Headquarters, serving as the backbone for

- iv,,ire Video and data) that wouldmultimedia-servvcas (von ,
, r t mn roved co-ordination between statebe used for improveu

. Histrict offices In managing various headquarters and distr
,.i and hazard mitigation programs regulatory, developmental, will be served by this

of the state governmen .



t w o - w a y  c o m m u n i c a t i o n ,  a n d  e l e c t r o n i c  c o m m e r c e  

a p p l i c a t i o n s  w i l l  b e  d e v e l o p e d .  T h e  A P  V a l u e  A d d e d  

N e t w o r k  S e r v i c e  p r o j e c t  h o p e s  t o  d e l i v e r  a  v a r i e t y  o f  

p u b l i c  s e r v i c e s  t h r o u g h  a  l a r g e  n e t w o r k  o f  i n f o r m a t i o n

kiosks.
4.9. AgroclixiAtic Planning and Information Bank:
(Businessline, 2001)

Envisages an electronic network. The information 
from University of Agrl. Sciences, Bangalore, Dharwar, 
Karnataka Department of Agriculture, Horticulture and 
other private agencies is made available on the network. 
The data is offered in Kannada for the users. Thus a 
farmer can decide whether to go in for a particular crop 
or when to sell his produce and where?

4.10 MANAGE (Businessline, 2001)

In Andhra Pradesh MANAGE had selected successful 
mutually aided co-operative thift and credit societies 
(MACTCS) to provide internet connectivity in 10 villagers
in Rajendra nagar.

5. Governmental approach
Government is aware of a hiqh growth rale is 

information technology industry and has therefore decided 
to use Information technology as major vehicle for 
allround socio-economic development in the country and
thus as a byproduct facilitate creation of a strong
domestic IT markets. Government intend..

nPW opportunities to those major Instrument to provi fi rw\» qop opportunities to
segments of society wtl° ( °, f lifp and tend to reconcile to
Improve* t he* i r <pi a 1 i • Y 
thoir fate.



Seme *ajor application
5.1. Electronic governance

(iJ computerization of land records all over the country 

with computerized land/property documents to be made
available.

(ii) Payment of bills/taxes
(iii) computerization of information related to court 
cases particularly the ones related to land/property 
disputes and extensive use of computers in courts at all 
levels in the country for office automation and judicial 
application.
(iv) All government regulations, notifications and forms 
of various services at all levels of government up to 
municipal local government agencies to be made available 
to people on internet.

5.2. Agriculture
It PLAN submitted by NIC formulated central sector 

scheme to strengthen IT both in the Department, and its 
attached/subordinate of I ice at a project cost of Rs.2b
crores.

Agricultural Research In format ion System IARISNET) 
of Indian Council of Agricultural Research (ICAR) is 
equipped with about 80 NICNhT via deal up lines for 
internet services. ARISNET envisages to link 4 Deemed 
Universities (IARI, IVRI, NDRI and CIFE) one Central 
Agricultural University 85 ICAR Institutes/Directorates,
28 stage agricultural universities 107 agricultural

v r ; i V i q y a n  K e n d r a s  a n d  a b o u t  
u n i v e r s i t y  c o l l e g e s  2 6 1  K r i s n

u „,aH n n q  located through out 850 agricultural research stations
the country.



5.3. information Kerala Mission (Anon, 2000)

information Kerala Mission is an attempt to "place 
K e r a l a  in  the map of rising knowledge societies, it is a 

massive project for computerizing the local self- 
governments and linking them to District Planning 
Officers and state planning board through a computer 
n e t w o r k  to improve transparency, responsiveness and 
efficiency in administration. It prepares software 
packages with the help of centre for digital and imaging 
technology (CDit).

Softwares are

* Sulekha - details about peoples plant projects
* Sevana - to link the local self governments collecting

data, issuing certificates
* Sanjitha - Encyclopedea of different rules, laws, govt.

notifications prepared in a CD

5.4. Kunnathukal Kxishibhavan

With the emergence of Panchayati Raj and FeopLes 
Plan, the Krlshi Bhavan proposed to be computerized 
Kunnathukal Krishibhavan is the first Krishibhavan to be 
computerised. The software package known as Haritham 
developed with the help of ER & DC, he 1 ton. The package
contains different modules.

Thozhil scna 
module

Farmer m odule

Agricultural 
O fficers m odules

Karshaka 
sahaym samithi 
module

Scheme module

'ig. 3. D.t. flow O tagricultural actirlti- undar ~
officer

ch



5.4-1- Agriculture officer nodule
interacts with Karshaka Sena Samithy, Farmers, 

Thozhil Sena and market outlets to provide assistance 
needed at all levels to ensure proper and synchronized 
functioning of all activities leading to improved yields, 
maximum employment opportunities and best prices for the
r-i r-rwi 1 1 C t  S  -product

He reports on the progress of various 
projects/schemes undertaken to the Assistant Director 
(Agriculture) including manpower details in his office, 
found allotments, income expenditures etc.

5.4 .2 . Karshaka Sahaya Samithi nodule
This samithi is formed with the purpose of 

monitoring various activities involving the Farmers and 
Thozil Sena members to ensure smooth operations. In 
addition to this they provide financial assistance 
through financing institutes like Co-op. Banks, 
Commercial banks etc.

5.4.3. Farmer modulo
The personal details, hand holding details, type of

land. Irrigation details, content ot cultivation,
important crops cultivated, produce available lor
marketing etc. are maintained for various purposes. The

41 1 linked with other modules
c o n t e n t  of thin module will be linke 
for cross verification.

5.4.4. Market module like HORTICROP etc.The i n p u t s  of v a r i o u s  a g e n d o .
ii„,i in ensure best prices 

are kept and new agencies enrol
for the produce.



5 . 4 . 5 .  Schfi*e

Various schemes as provided by the state and 
central Governments are channeled through the Agriuclture 
Officer for implementation by each Karshaka Sahay a 
S a m i t h i  under his guidance.

5.4.6. Thozil sena modtule
The members with the Thozil Sena are employed 

through the Karshaka Sahaya Samathi. All details on 
members are stored as master files in this module.

In addition package of practices recommendation 
details also are stored and made available to farmers.

6. Software available

• Design and development of different softwares are 
carried out

• GISTNIC Sa ridesh
• Lekha-G
• Other media based services

The information contained include the demographic 
information, social information, business and industrial 
statistics foreign trade information, banking and finance 
related information, agriculture statistics, universities

information etc.
• Software on plant protection. F i r s t  developed at NAARM

Hyderabad
• Software on handscaping. They are

Autocad-2000 
Microstation 95 
Microstation-J 
3-D studio 
Maya - L a t e s t  one

• Software on o r g a n i c  farming



C y b e r n e t i c s  p r o v i d e s  a  p o w e r f u l  a p p r o a c h  i n

c o m p r e h e n d i n g  a  c o m p l e x  s y s t e m  i n  w h i c h  a  n u m b e r  o f  

e l e m e n t s  a n d  s u b s y s t e m s  i n t e r a c t  t h e m s e l v e s  ( G h o s a l ,  

1 9 9 8 ) .  T h e  i n p u t  o u t p u t  r e l a t i o n s h i p  i s  a  k e y  i n  

c y b e r n e t i c s .  c y b e r n e t i c s  s c i e n c e  o f  c o n t r o l  a n d  

connnu n i  c a  t  i  o  n  s .

F e a t u r e s  o f  c y b e r n e t i c  s y s t e m

( a )  D e f i n i t i o n  o f  s y s t e m  v i s - a - v i s  p r o b l em

A s y s t e m  r e l e v a n t  t o  a  s p e c i f i c  p r o b l e m  i s  d e f i n e d  

i n  t e r m s  o f  e l e m e n t s ,  t h e i r  m u t u a l  r e l a t i o n s  a n d  t h e i r  

r e l a t i o n s  w i t h  o u t s i d e  e n v i r o n m e n t .

( i i )  I n p u t  o u t p u t  m e c h a n i s m

I n p u t  o u t p u t  m e c h a n i s m  d e t e r m i n e s  h o w  i n p u t s  a r e  

t r a n s f o r m e d  i n t o  o u t p u t .

( i i i )  F e e d b a c k , f e e d  f o r w a r d  r e l a t i o n s ,  s o m e t i m e s  e x p e c t  

o f  t o m o r r o w  d e p e n d s  o n  t h e  o u t p u t  p r o d u c e d  t o d a y  w h i c h  

a g a i n  d e p e n d s  o n  t o d a y ' s  i n p u t . .  T h i s  i s  a  f e e d b a c k

p h e n o m e n o n .

( i v )  V a r i e t y ,  A s h b y ' s  L a w  o f  v a r i e t y  b e h a v e s  u s  L o  c h a l k  

o u t  v a r i o u s  d i s t i n c t i v e  p h e n o m e n a  o f  a  s y s t e m  i n t e r m s  o f  

d e c l a r a t i v e  s t a t e m e n t s  q u a n t i t a t i v e  k n o w l e d g e  e t c .

C y b e r n e t i c s  i s  a  v i e w  t o  t a c k l e  r u r a l  d e v e l o p m e n t  

Problems. T h e  c r u x  o f  t h e  v i e w  i s  t h a t  w e  c a n n o t  t a c k l e  a  

s m a l l  p r o b l e m  i s  a  v i l l a g e  I n  i s o l a t i o n ,  w e  h a v e  L o  l o o  

Into a  l a r g e r  s y s t e m  t o  c o m p r e h e n d  a  s m a l l  p r o b l e m .



8 Constraints of Cyber Extension

in a technologically poor and economically 
challenged nation like India the introduction of a
technology like that of Cyber Extension is bound to have 
a n u m b e r  of constraints.

1 . Initial cost of the Infrastructure: The cost of
establishing Information Villages, which involves 
computer, costly severs and other expensive equipment 
is a severe strain on the project. The existing
information villages are funded by Foreign Agencies. It 
is not possible to expect the government or foreign 
agencies to meet the expenses of establishing such 
networks throught out the country. Hence, a self 
sustaining model for thc establishing the information 
villages must be initiated with participation of the
local village panchayaths, both monetarily and in terms
of providing infrastructure.

2. Cost of upgrading the set-up: a bigger constraint is
that of keeping pace with the first changing
developments in the computer soltware and hardware. 
This requires constant replacement and up gradation 
which means more cos 1:3 to be incurred.

3. Literacy: the low level of literacy that plagues india
is a major deterrent In the Implementation of any new 
technology let alone cyber technology. For tins a lot
of interactive software is available which makes use o

* screen technology butverbal commands or touch
, _  of literacy i s  a major

nevertheless, the lack 
constraint.



4. computer literacy: the psychological block against
computers, arising due to a feeling of it being a 
technicians domain has resulted in a reluctance on the 
part of even educated people to get aquatinted with
computers.

5. Poor net ability, in India only 0.2% of the population 
is net enabled which is a very poor figure when 
compared to other technologically developed countries.

6 . Cyber Extension cannot replace the Real Extension: the 
farmers of our country are of the 'seeing is believing' 
and 'harvesting is believing' kind and hence though 
cyber extension can aid to extension worker it 
feasibility as a long term reliable change agent is 
suspect and is dependent on how far the farmers can 
perceive 'virtual' is 'real'.

9. Potential advantages of cyber eartension

1. Cyber extension will save money, time, and effort. 
Scientists will prepare electronic version of the 
message themselves. These versions don t have to be 
printed and posted. This will save money and time. 
Cyber messages will save money and time. Cyber messages 
can be updated online and that too would save money.

2 - Cyber extension will save tijtel cut steps from the
extension processes. In the context oL agriculture t e

i training to subject matterzona 1 workshops and training
. • altogether. The

specla Lints can bn olimi --. the Information on the
scientists can directly P -  available to the
Internet, which will be directly



extension functionaries at the dî t-r-- *.
t, sub divisionblock and village level. All the rrmo

oncerned will get the 
a n d  d « . « i . „ c i „ l n c , U o n  *

be added - W a l l ,  f a s t ,  , lth o M  ^
of extension machinery.

3 . Cyber extension w i n  be infonnation rich and 
interactive. It appeals to he curious extension workers 
and analytical farmers. It will allow them to search 
and locate the information, they need quickly. The 
extension worker can talk to the concerned scientists
for more information on the subject, where ever the 
scientists may be.

4. Cyber extension will offer instant international reach. 
Online networks have created an instant global village. 
Cyber extension will eliminate the time and distance 
barrier that get in the way of knowing the latest 
information on nay particular problem from any part of 
the world. One can reach any University, National/State 
level training and research stations and other 
institutions and discuss his/her problems with best 
experts in the field.

5. Cyber extension wil I continuously available. One of the 
key attributes of an online information service is that 
it is available all the times in a year. IT you have 
connectivity, you can get information, what ever and
from where ever it is available.



1 0 . CONCLUSION

T h e  c y b e r  extension thus can be used as 
c o m p l e m e n t  i n  c o n j u n c t i o n  w i t h  e x i s t i n g  e x t e n s i o n  a n d  

r u r a l  development mechanism. The cyber extension 
n a t u r a l l y ,  cannot and will not eliminate all the problems 
o f  t h e  existing programmes and schemes. And in most 
c a s e s ,  c y b e r  extension will not even replace the 
t r a d i t i o n a l  extension. Instead, it will both add to and 
s u b t r a c t  from today's extension methodology. It will add 
m o r e  interactivity. It will add speed. It will add two- 
way communication. It will add to wider age and also more
i n - d e p t h  messaging. It will widen the scope of extension;
i t  will also improve quality. It will subtract costs, 
r e d u c e  time. It will reduce dependency on so many actors 
in the chain of extension system, and frankly it will 
c h a n g e  the whole method of extension in coming decade. 
T h e  continuing rapid development of telecornmunicat ions 
a n d  computer-based information technology (IT) is
probably the biggest factor lor change in extension, one 
which will facilitate and reinforce other ch

I^ortant Agri-information web sites

1 . www. u s d a . o r g  -  p r o v i d e s  a c c e s s  to current
agricultural rural development data. It is e
Of the cooperative a r r a n , * ^  ~  J t e s t e d  
States D e p a r t m e n t  o f  A g r i c u i t u

U n i v e r s i  t y .

o ACRTS FAOSTAT d a t a b a s e s ,

^ c u a s i o n s t s , ^ p u b l i c a t i o n s  a n d  m e d i a  l i b r a r y  e t c .

3 - w w w . w o r M h a n f c . o r g : o f f e r a  ^ " a n d  o n  s e v e r a l
w o r l d  t r e n d s  a n d  t h e  ' t r i e s
a g r i c u l t u r a l  p r o j e c t s  i n  m a n y  c o n

http://www.worMhanfc.org


. www^caki -c r9.-. provides mformaiton, publishing and
scientific s e n d e e s  world wide on agriculture, forests 
and management of natural resources.

 ̂ www.eg—a r.erg - provides information on CGIAR Research
centres, members and partners and inter center
initiatives.

£  w w w .  agricultural information. com: provides consultancy
services which are India centered. It provides a free
e-mail news letter to those who have registered with
it.

7 www.nic.in: provides information about ICAR,

g_ www.kau.edu: website of KAU

Virtual libraries
9 . www.nal.usda.gov_: National Agricultural Library,

provides access to resources and gateways to its 
associated institutions. One can find links to NAL's 
online public catalogue and journal articles database; 
and links to other online agricultural resources.

Agricultural Search Engines

1. Agrisurfer
2. Agrisurf
3. Agfind
4. Ag r.ca

Electronic journals

1 . www.joe.org
2 . www.aqecon.uga
3 . www.progress i vefarmcr.com

Educational Portals 
ETH Education Portal 
http^//educat1o n .eth-n e t

Shiksha

http: //www. nh i ksha.com

http://www.nic.in
http://www.kau.edu
http://www.joe.org
http://www.aqecon.uga
http://www.progress


E d u c a t i o n a l  I n s t i t u t i o n s  R e s o u r c e s  B a n k  

hrrp - //www. i n d i a e d u . c o m

Health Education and Information Portal 

http: //www. e-heal thindica. com

E - G u r u c o o l

http://www.equrucool. com 

AP Educational Portal 

http: / /www.apeducat ion.com 

IT Portals

India's online IT Market Place 

//www. itnat i on . com 

India's first IT Portal 

http : / /www.computerleio.com 

E. Comme rce Po r t. a 1 a rid Gu i de 

http: //www. ipundit .com 

Miscellaneous

Human Resou rce Deve1opment 

http: / /www.human 1 i nks.com 

The Complete Indian Web Portal 

Http; //www. ind Laat l_as . com 

Indian Technology Portal 

//www. i t space. com 

Technology Portal of India 

~tt|>: //www. zdriet i ndla.com

http://www.equrucool
http://www.apeducat
http://www.computerleio.com
http://www.human
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8 . Himachal Pradesh Krishi 
Vishwa Vidyalaya, Palampur

9. Jawharlal Nehru Krishi _________
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Madhya Pradesh
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1- 11 be thS r°le °f a9ricultural officers/AEO in

Cyber extension cannot eliminate the problem of 
existing programmes. Whatever the materials we provide 
in the net can only be accessed by the farmers. 
Agricultural Officer has a major/top role in 
technological verification. Cyber extension is like a 
'readymade dress' we have to alter it according to our 
own need. So it is the duty of AO/AEO is to do the 
altering part. Whatever necessary for the farmers have 
to be accessed other things have to be culled out from 
the vast information. Only thing is that with the help 
of cyber extension farmers will be able to access the 
information within no time.

2. What is kiosk?

Kiosk are structures build to install computers for
commonman to operate.

3. What is the role of university in this context?

University can Change the syllabus, include courses on 
powerpoint, visual basics etc. so that the depending 
on outsiders for developing multimedia packages can be

reduced.
4. What do you meant by C y b e rn e tics.

. , nowerful approach in comprehending aCybernetics is a power
•n Which a number of elements and complex system in wni

subsystems interact themselves



ABSTRACT

Improved communication and information access are 
directly related to social and economic development. 
Access to quick reliable and credible information is a 
crucial requirement for sustainable agricultural 
development. New information and communication 
technologies are generating possibilities to solve 
problems of rural poverty, inequality and giving 
opportunities to bridge the gap between the information 
rich and the information poor.

Modern communication technologies when applied to 
rural areas can help to improve communication and 
dessiminate knowledge (Vijayalayan, 2 0 0 0 ).

Cyber Extension may be defined as the extension 
over the cyber space. This will be the major form of 
technology dissemination in the near future. The p'lor : 
project of Warna Wired Villages in Kolhapur district in 
Maharashtra (Raju and An L1 Taklkar, 1999). Info villages 
in Pcmdicheri (Sharma, 2000). Soochanalayas in Dhar 
district in Madhya Pradesh (Lakshminarayana, 2001) have 
successfully demonstrated I lie acceptability and usage ol 

Cyber Extension at village level.

In an economically challenged nation like India 
"Cyber extension" is bound to have some constraints. 
Eventhough the future holds a tremendous potent.a 1 for 
the extension system using advanced technolog
com puters  t o  c o m m u n ic a t e  i n n o v a t i v e  t n f o r m a t l o n .  The nex
^ rw its best becoming more
decade of extennin could be one »

« .. inn bv which can be an
advanced In information oomrminWa
arlrU force in the 21** century.
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I Introduction

Following the emergence ot strong global and national intellectual 

property regimes, the subject of intellectual property rights (IPRs) and their protection 

has become a central issue in economic development scientific and technological 

development, protection 01 traditional knowledge and scientific and economic co

operation between in J'iMnalized and developing countries Intellectual Property 

Rights- as the term suggests, are meant to be rights to ideas and information, which 

are used in new invention or processes Ihese rights enables the holder to exclude 

imitators from marketing such inventions or processes for a specified time, in 

Lcbange, the holder i>» required to disclose the ibimula or idea behind the product or 

process The effect o f  IPRs is therefore monopoly over commercial exploitation o f  the 

idea or information i limited period The st. • ! : imp..sc of IPRs is to timulate 

innovations. bv ofTerii . hi ,«iei monetary ictun. a .e iiku ,et o ,. . ,  • r

provide i Kotban. I »)

The practice of defining intellectual property started in the Italian City 

State It has been reported that the I ' patent was granted to Filippo Brunolleschi in the 

Republic o f  Florence in 1 121 (Mahanti. 2001) Brunelleschi was given a three-year 

monopoly for his invention concerning special hoisting gear used on buges An 

ordinance retating to palenl, was I'.lM enacted ... a Venetian law of 1-174 I tom the 

Italian City State. tin: iac.ee spread lo o.he, Western European o-- o.es In

England, during lire region ol Elizabeth . l^ - lo u d ) .  '«cr miniate, Lo.d liurghlev
i l4, , , ...n nuiaamu Ibrcicn ■ v onion* to 

(152n 98) . ranted a series ol patents with a view i«
i . i ... i it \v ts iiK > ii • ndcd to

import their inventions and work on them m '< «■ 1 

stirrmlatc inventmns 0 dome tic prodm ■1 ■

l n I n d i a  -  » «   • ■     ...........................„ iRSf* ill*. VI which
introduced by enactin 1 * " ' I ' " " "  f l " " ' ‘................ .

, -   gin o f  patent l< .......... ..
was based on the Hrilish Pueir, .̂..........    .^ P a r lia m e n t.. ..............
W »  The Ind,an P a.. V ' '    W  the

 .........    ' U:  naients are note,-   *
Patent amendment bill m l ,)00 h11 1 v ir‘

41 l-5 niimns <*xi*rpi mil • *



In 1930, the U S Plant Patent Act
B d  n. , , . passed, which »>ave IPRs tn

nsexually reproduced plant varieties Several other™
. . c™l other countnes subsequently extend such

or other form, or protection to plant varieties, until in , 96  ̂ r ,
Contention for the Protection o f New Varieties of PI " 30 nle^nat,0na,

. , . eS ol PIan,s was ^ncd Most s iS o r ie s
were industrialized countries, who had alsn fnrmou „
„  ■ ■ n m n i , formed a Union for the Protection of New
Varieties ot Plants ( I  PO \ ) This rrpat,. ™

treat> Came " ,t0 force in 1968 and has been revised 
in 1973 and 1991 Onlv about 20 industrial!,. I

industrialized countries are the members or this
convention | \  asude. a. 2 >i),

lhC ’fetredontheplan.br ler by the UPOV convention in

*  a"d 19  8  ........................   “ “ al rights” (for sale and marketing
of the propagating natertal o f new variety) The 1991 version of U P O V  has shifted

the exclusive right from • commercial right” to -exploitation right” that is more akin 

to patents right The rights of the plant breeder under the 1991 version extend to

'production .............  , conditioning for ottering for sale selling or

other marketing, importing or exporting and slocking for any of these purposes'. The 

Act provides countries with tlle option of restricting farmers ‘Plant hack rights, i e , 

fflt 1991 UPOV Act impose restrictions on ‘seed savers'.

ndcr the ncu ru lo  of the ti \1 I winch took ellect Januar> ! IQQ5 ? 

member cr.untn n t ' m o  their national IPR laws into conform with certain

a I rade Rt l.it tu il P n■ R Rn>s)

fhis agreement i *>.or governments i ide lot rh • i »»* plant

varieties cith *r ' r - l.y an elle live V/// 1 •>> on system (I Pi >\ . 1 eommonlv 

accepted S /// , | protection) or I c< >mhin«iii< i <li (I Rips

Article 2 7) , • <- , t-rnmenl • u he option 1 ■ ■ lude from

patentability p at i . mmals other than in o .minis' u.d i ontiallv 

biological pro.. . ■ .< h [irodnclion ol plant "innals othei than noil-biological

and microhiolo m. : , s 1 lie at!t< cm nt 11’ ll’s under il ■ -pices o f  the

^  fO came into tie. i ii .in fannarv I.



2. The components o f  IPRs in thc T R IP s  agreement

Cop> rights and related rights.

Trade marks.

Geographical mdicati *n

Patents,

Industrial designs.

Layoutdey <: < raphies) of inteurate I circuits;

Protection hi un.;i: ivcd information an.I

: rtitive practices in ctual licenses

(Gupta. I°c)8 )

2 .1 Industrial ri »i

Industrial dc^.'u lelers to the ue.uoe .u umia of achieving a formal or 

ornamental upp. 1 pioduce I iiul i

A design ifuist he applied to utilitarian artnI*•> in ordci to he pi okctcd

- The protection n I-st nnle. mdiulnnl d. . »  reu.steiaU by (he applicant before

publication or pu'ih- n 1

- Indualrinl d.................. n e n d u n » H y f o r .  ......   period .......... - m n )

i \lahanti. 2001b)



2 . 2  L a y o u t-D e s isn s  (T o p o g r a p h ie s )  o f  in tegrated  circu its

TRIPs Agreement p r o v e s  ,ha, Members shall consider unlawful the
unauthorized 

_ reproducing.

- importing,

. selling, or

. otherwise distribuiing for commercial purposes, a protected layout design

(Leesti, 1998)

2.3 Protection o f undisclosed inform ation

.Article 39 of TRi . Je secrets’

Det Art > '2(a) S'1 in the sense that u i- not. as a bod\ or in the precise

{{figuration ! o f its components generally known among or readily

accessible to per i within the circles that normally deal with the kind of 

information in question’

Example  ̂o f di cl" 

break h i c

- inducement tn breach

- acquisition ol "I mlornianmi b- thud parlies who know 01 were grossly

neuhvent m 1/  n to I.ium. that  ..........-  contrary to honest commercial

practices vsere ii > 'vod in I lac ncqnisilion iKmnai. 1 fbi)

2.4 Control o f  a n l i-c o m p e t i l iv e  practices in contractual licenses

Section of fRlPs recognises some licensing piactlcra and conditions 

pertaining to IPR. which restrain competition may have adverse clfccl on trade and 

may imped, the transfer and disacminaiinn of technology Samples exclusive g, and 

track conditions .  is presenting ch.dlcn c  to validity " I d~cpack.ee

Kcensiim (IPR. I



2.5 Copy rights and related rights

Copyright law deals vsith intellectual creation. Broadly speaking, it 

provides to author- and other creators oi the works o f  the mind (eu, literature, art. 

music) various rights to authorise or prohibit use ot their works. They are allowed to 

control the use ot their works for a certain period

Rights relating to copyrights, which protect performers, sound recording 

(or 'phonogram I producers and broadcasters are referred as related rights Copy right 

last for the life o f  the tuthor plus 50 years after his/her death

Regarding related rights

- 50 years Performers and producers o f  phonogram

20\ear^ Broadcasting organisations

(Tiwari. 1°°8)

2.6 T rn d e m a rl\S

A ira demark can he briefly described as a word, name, de\icc. label, 

signature, and letter or numerical or anv combination thereof, used by a manufacturer 

or trader to identify. his goods from those of other manufacturers or traders For se\en

years (Qkrcn. >

2.7 Patents

\ , „ , t ,,| ,hc   nr- mvc legal protection lo .mention through patents

tt.o. , mtries the...........................
other.I................  \ poWnl is i property right granted by th. .. to a patentee.

I i . i II inn ilit' nlicntcri in\< ntion willioui tin.excluding others for a limited pernld. from none the paluncu
L r III ■ mi net of the patented invention (M rh.intt. HK'lal V"proper aulhori/.\ti<m ol the o\ mi

in emicm withe ut \ patent Is not nea *rH> a property right H

St.   ,,I M e t .  27 « *  'h.di hr available.................... « .... * * * ■
.  h, ,ii M *  of technology, provided t o  duo „re nc« tavolv. 

product!! or prno^so* in an n
, ,„hlp of industrial application

an m\enti\■ • m lie <. p



Further, patents must be avaflahlp ana
. • r, , * patenJ n ,̂lls enjoyable “without

jiMrnmination as to the place of invention, field of techn«K
r i i| , technology and whether products

are imported or locally produced.” This requirement ,
I «-nt is subject to provisions dealing

with

-S*  exclusions from patentability

transitional delays for developing country members to extend product patent 
protection

^  transitional prov isions lor pharmaceutical and agricultural chemical products

eg-
members may exclude from patenabiliiy invention in accordance with 

Article 27 2

r Fo pr • () rtf re pith/n or morality including to protect human, animal or

plant life or health or to avoid seriou> prejudice to the environment provided that 

such exclusion î  i »t made merely he ause the exploitation prohibited b\ public 

law, and

Article 27 '

1) duun i tpeuiic and > ■ I*• • ;u. i humans • i

animaU

2) plant r ! .uni i i l . nlliei 11 n "ii . ' M inisms ind ew n ti  ill\ biological 

processes >• piotluclion «*l i 1 1,1 s ‘ *' 1 1 •’* and

microbioln -i il processes

Finally \rticle  27 1(b) as mentioned . irliei requires membeis to provide lot the
J

protection o f  plant varieties either h\ patent - "i by an • lUxu s " <■>1 Wv svsiun or 

hv a cortlbination thereof India opted to have a s,// N/' a s| <| |1 |oi iht. j it icc to n

'Vlmt is nnn-patcntnhlc in India

X      claim* comran ... well established   ..I law*



y :  Anything contrary to low or morality or injurious to public health

y :  More arrangement or rearrangement on duplication of known devices,

each functioning independently of one another in a known way

A method or process ot testing applicable during the process of 

manufacture for rendering the machine, apparatus or other equipment more 

efficient or ti . tne improvement or restoration ot the existin'7 machine, 

apparatus 01 »ther equipment or for the improvement or control of

manufacture

A method o f agriculture of horticulture 

X  Invention related to atomic energy

Computer software

Aeithv'-.- :re. ition

X  i) . scientific thcorie t matical methods lemes, roles 01

methods for performing mental ad , playing games or doing business

X i . ml. r

K i • • it thorn 'h ‘>ui • therapeuticalI \ |  iiods o1 treat urn humans 01 animats uirougu

diagru *

X  Anirmil ml    «' "" 1   “* """

(however microorganisms arc I'•111-1,1 1

X  Products made bv chemii al synthesis lootls. medicines

(Mahnnti, 200la)



2.7 (o) Plant Variety Protection & Plant R
rct'(ler’s Rights

According to the TRIP* \. _ R,Ps Agreement. while .. .
nrrcro-orgarusm, may be excluded from „aie , u T 3nd an"™R other ,han

countries shall provide "for the protection 0 / 1  2 ? U  lhe mcmber

effective S„i genesis system or by any combinatL r l  ̂  ”  *  “
and internationally recognized ,SV„ hc mosI well-known

* L '/s system for ihr. 
in the system o f  Plant Breeders Riehts reco-ni Prc«e«ion of plant varieties

Protection of New Varieties of P|ams ^ ' " Ier"a"0nal Convention for the

esttdtfohed in 1961. but eame into force ,n T % r n ' ,7  " Uni° n ‘ ™ S " aS
-  l » .  The ba.-ic right conferred £  2  2 2  T  ^  " *
in its 1972 and 1978 versions » „  - .  ^  "  l>> 'hL‘ U ’° '  conventional

-  * or n r x r ^ t (fbr r andhas *ed th 1 version of UPOV
- from lm :rcial right” m .

» " * - km to patent, right The riui,t f -  Plo"«'«" nght' ,ha, is
extend to “prod-..... ,n „r P a"‘ breeder ll"d<*r "* l*»l version

selling or other market,inn imp, ‘ for Pr»PaSaMon. otrcring for sale.
'-inig importing m cxnonmo nn i ri i •„ * iiuiL and stocking lor jn\ nfpurposes 01 l,lese

A v arret. 

known r i
plant

" t" '1 a sin8lo botanical taxon of the lowest

rs r« iff n

yen* .f
t h e  cvprcssi

n iii if ic )ii * if ijcnoiv nc*s

m c t c n s t i o  w

y

y

y

r! *cn -he •»(!i t in «h iif iriet) from other plant groups

1 ' '  < > n -  I.  ! . |  ( H i m .  a m i

nu I ’1 't inting enter; • \ n c l  Distinct Uniform Stnhlc i VDUS)"

I \dcock and I leuelvn. 2 0 0 1 ,



The defin itions o f  N D l 'S  as per U PO V

Distinctness Anicle 6 o f  UPOV

u hat ever may he the origin, artificial or natural, o f tl,c initial variation from which 

n has resulteel. the u uiety must he clearly distinguishable hy one or more important 

c h a r a c te r is t ic s  from an\ other variety whose existence is a mallei o f common 

knowledge at lh<- imie u //*.•// protection is appliedfor

£ I niforni and stability Article o o f  UPOV 

''anew variel\ nn>c sufficiently homogeneous, luning nga id  to the particular 

feature's o f its sexual i eprodm Hon or vegetative/n opaguiion "

' the variet\ rims’ stable in its essential characteristics, that u amsi icinam true to 

Hk description i f t  r  tied reproduction <u propagation or when the breeder has 

defined a pat I^ ■ ’ >/> ̂ production or mu/npbeation. at the rod o f  each cycle "

^  Nov ell v Article 13 o f  I PO\m

'the variety shall h e  designated by a denomination destined t o  h r  n s  genetic 

designation

'tal 1°°0)



7 7 (b) - t,ie Indian \ersion

Since the Indian Patents Act 1970 excluded agriculture and horticulture 

frotn p a t e n t a b i l i t y  it needs to put into - ice a Sin system hv evolving a

le g is la t io n  plant .ariely protection ( P\ 1J) 1 lie Indian Plant Varieties Act includes 

e le m e n t s  ot both the L E 0 \  Acts (earlier 1" S and revised 1991 Act) with some new 

fe a tu r e s  The original "Protection of Plant Varieties and Farmer's Rights Bill 1999" 

b a se d  on U P O \  m  del was introduced i ! Sabhaon December 12. 1999

)r  ̂ Re-use of farm-saved seeds is pro ided as farmer’s rights rather than as an 

exemption or as a privilege

Communitv riuhts are honoured b\ the provision of benefit-sharing

r  ii Cjchc I und and .>aiiuin -“vine> arc pM | Lfumuits in

thi re -

| r::r hided in ’Ii ‘ variety

_ . , - (i : , . .  iiler their notification unJei seed
^  E xtent varieties are protected, ini i vcais auu  men

Act

>  Tht bill at ihe v ery  set pmliihnv the protection ol'vartcliw delcienous to

human and animal health and envnonntcn. tc « ten.nn.tor.

, in Jiin ol Mi S. nib Singh Vcrniai mi/ *.*>*i- I i to i *i iiriUiniMii| *l he ><> member Irt unuu u» .it i ii mum s i> liis while seeking
has redrafted thc Bill to make an exdusi .* p-' ' •> 

to establish plant v arieties suggc '• 111

t'®F> Redefine breeder

S T  I lahoralf I arnifM Rtuhi prnturahh .. ..



e r  Include a provision of extending the duration of protection lor public
interest

Specif) it multilines, composites and land races constitute a variety

Designate the repository of propagating material.

On Sept. both the houses of parliament have approved the bill.

Protection o f ’essentially derived varieties”

The • - caricted the marketing ol a newly developed variety if it is

geneticallv simi 11 to i protected source variety and demands authorisation from the 

breeder who has protected it"

1! • '>f I armors’ ii In i letincd by FAQ commission on Plant

GenetL . 1  and rights arising ft • : the past, present

and future ‘ ’ T ' ■ farmers >; • mg. improving and making available

plan' _ - irces particularly those ii tl intext o f  origin and diversity

Highlights of Indian PVPFU Act. 199*)

: for registration tot ne varieties Novel Distinct, 1 niform

ai

V  furnish geographical location fit ere the parent

mn r ■ . I •  ̂ ? «l en for devclnpinu new variety

V          v I*" .innu.tl cti.ps .Hid ISyMTSfb

III1 'S tjli'l II' '
I . ,f m y  wrirty ragitt I 111111 * * t the

f . nt« or I irch  ........  •................
 ................tl , ml zation of tht vwietal protection holder

3 -      * .......
pr.net non as a breeder ol a ' arieiv

^  . . (ll free access to the nenetic materials
*  |>, i 1 • r« 1 ‘ 1



dr Farmer has the nght to save, sow, re-sow. exchange, share or sell their

^  produce or a protected variety, with exception that he will not be entitled 
to sell branded seed o f a protected variety

Table I. Comparison of Indian PVA with the UPOV 1978 ;and 19991 Acts

Features U P O V  1978 U P O V  1991 Indian PVA

Breeder’s scope Production <Si 

marketing of 

propagating 

material

Production, 

marketing, export 

important stocking 

of propagating

Production, marketing, 

export, import and stocking of 

propagating material

material

1 Extent o f  coverase Minimum of 2d 

pecies

Minimum of 1 5

species
\ll species

Protection period 15 \ears 2d vcars )5 \ears

Exception of i i*;hf 1 trmcrs pmilree Farmers pri\ ilege 1 miners right specialh

m practice* optional and under 

conditions

recognized

(ompuhor '•of defined \o i  defined In v i of public interc ’

licerr;in ,«« ,\S I c.l 'MV1'1 '
i \ail . thil i lv ol  '•eed* and  

i i j 'pl’. o f  e x p o r t  m . n k e t m g

( ( i h o sh  cl dl. - 1 ’*11)



7 7 (C) Biological diversity - The web of life
Biological diversitv - or biodiversity - is the term given to the variety of 

fife on E a ^  and the natural patterns it forms The biodiversity we see today is the 

fruit of billions ot years ot evolution, shaped by natural processes and. increasingly, 

hy the influence of human It forms the vveb-of life of which we are an integral part 

and upon which we so fully depend

India, endowed with rich diversity in its flora and fauna, is considered to 

be one o f  the top 1" mega-diversity centres o f  the world (Sagar, 1998) Being a sub 

continent, it encompasses 15 ditVcrem agio climatic zones, I1' vegetation zones, 25 

biotic provinces and -126 bionics Almost all the shades o f  climates, for the hottest 

Thar Desert to \riic environment in Himalayas, occur in India In nature o f  div ersity 

in environmental regimes have enabled India to harbor over I 36.000 species o f  living 

organisms. coiMituting about 5°o or the known species o f  the world (Chellnm. 2001)w

As manv a> 167 sp e c ie s  o f  crop  .. 32r> species  o f  wild crop relatives 4 7 0 0 0  wild 

species plants and th o u sa n d s  o f  varieties o i'several hundred crop species (kothari.

2001)

Convention on Biological Divcrvin

While concern lor the environment is constant in history, heightened 

concern about environmental destruction and loss ot spccie> and ecosystems 

levcniio kd 10 concerned aclion I here were m.in> »iep» Hut led to the Lnited

Nations p ro cess  to the development ol ( BD

, \  . r . , . .j n >i(ions conlerencc on the Human
E b  The declaration o f  die

E n v i ro n m e n t .  1972 S tock lm lm  tMocUlmlm D.-thn.

O T  United Nauon Environment ........ ...... ....

ib M .P )

i i.mu' the International trade in
Protecting we, 1-n.H »"<' "gttl.mng

endangered species

1  </*" , ,« u tuMmcals ami pol;"n , ’n
( i wurol* " aI- '



r
y^r I N working group on Indigenous Population. 19S2

C T  Setting standards a, g.obai level with respect to the rights and concern 
of indigenous people

Increases awareness o f  the issues and the potential importance of their 

role in the conservation md sustainable management of global resources

^  The World Character for Nature, 1982

"Mankind apart o f nature and life depends 011 the uninterrupted functioning of

natural systen.s .'.hic.i ensure the iij j ot energy and nutrients civilization is rooted 

in nature

“Ever. Ide * rrri i> unique. warr <niinj re pect regardless ot its worth to man. and. 10

accord other organisms such re nil >n . man must be guided be a moral code of

action, man can alter nature and 1 duu>t natural resources by his action or it- 

consequent . n l  therefore tin tgnizc the ur encv of maintaining the

stability and luahty of nature an I n vmu natural r. urei

r  Rep 1 o) W orld  * m m  il >1 11 mi 1 m irm ii  \v opnieiil. 8

(Brudland C o m m is s io n )  O l  K< O M M O N  I I II Rb

Humann he. ih ability n>>k elopment aisi.miaMi-lo ensure that il meets

needs 0 f  m« p;e>ent without c *i H»e «»•>»• n ' veneration* 1 0  meet

their own need >

^  E A R T H  S I iM M I I .  1992. Rio dr Janeiro. Ilrn/il

In 1092 , the largest ever meeting ol woild had. i - look plan at the I

^ h o n s  ( (inference on environment and Development in RiO tie Janeiro, Brazil \n

hist.... 1 the 1 nrfh Summit’ including two bindingrustoric set ol agreements was agued at tnc
L  I  1 1 f o n  Mi >'v •• • i
' 1 -uicim . (he ( nm . nl ( ll" '

*L f , irM| «istunable use ot
D,'«rstt\. the |„ S| 1.11olmI auL.nun «‘ii the *• •



biological diversity. Over 150 governments signed the document at the Rio 

conference, and since then more than 17r> countries have ratified the asreement
*

The convention has three main goals 

v  The conservation o f  biodiv ersity

v  Sustainable use o f  the components o f  biodiversity, and

v  Sharing the benefits arrsiny from (he commercial and other utilisation of

genetic . " urces in a fair u 1 ii* 'l>le way

For i -■ ew - the implement. >f the invention Conference o f  Parties (< OP)
was established through Article 23( 11

* Considering reports submitted by any subsidiary body

* Reviewing scientifi '.clinical and technological ad\ices (in biological

diversity

■ ( onsider and adopt, i »io.|iiued. protocols

i I. iiit>iiiL*()l liiyii ecc iinie.Kl *1 nloPtion !" < onsider amen In i 1 "o ponuvui mt.n ^

I-1rt»c

.  i , , | . u ,  ' i1 ■ particular!) t o  ide teiemiflc and Wehnical

advice necessary Im implementation ol the convention

■ f (insider and under,. ,U  addmnnal action .hat may be required for the 

achievement of the pu.pnses o f  Hie convention

i i kiihtidinrv Body on Scientific feclimcal and 
With \rtielc 25 a subsidiary body Subsidiary

. . .hlished to provide ( < >P <uul Us sub i lur\
Technological Advice (SBSI I M 'v*s 1 ' •

. tlie .molcn.ennnuni >«( d -
bodies w 1111 nmelv advices icl.iimv 

nuiltidist iplmarv
K  a , ,  | usettmenis of the Mama of hioloeteal

■ Provides scientific an.l levhnicat



biological diversity. Over 150 governments signed the document at the Rio 

conference, and s in ce  then more than 175 countries have ratified the agreement

The convention has three main goals

V  The conservation o f biodi\ ersity

▼ Sustainable use ol the components of biodiversity, and

v  Sharing the benefits arising from the commercial and other utilisation of
genetiv. resources in a fair and equitable way

For reviewing the implement! I the convention. Conference <>i Parties (COi’i 

was established through Article h

■ t onsidering report' i uni ted In any subsidiary bod\

■ ' lewinu scientili .meal and technolouic.il advices on bioloek.i

■ f insider and uloni |U'ied, protocols

" t onsidcr amendf) < >> inv protocol then no. • < ulc-l adoption to fhe

parties

• I >lablish sub.1 h u hi ii pjfiiciilarK u% pro\id<‘ ^entitle and technical

advice neccss.irv for implcnicninlion ol the coiocniimi

" Consider and undertfise additional action that nui\ K ic(|uiicd loi ihv.

achievement o f  the pm poses of the convention

I' Article 25 a jubsidiary body Subsidiary Badv on Scientific. IVchmv.d and 

linolouical \dvice iSIISI I \> w.i^ established lo piovule I "I nnd n . -ul
«l .  a l t .  i

wuh iiiiiolv advi.« . i>' 1,1 die nnpiu. i.a.

hdi iciphnary

■ I'rovidcs scienuli. and trehmcrf a s h m e n  he sla.u, of biol..Uk d

i I Ol



Identify innovative, efficient technologies relating to the conservation anJ 

sustainable use of biological diversity and advice on the ways and means 

of promoting development and or transferring such technologies

Provides advice on scientific programme and international co-operation in 

research and development related to conservation and sustainable use of 

biological diversity



: 7 ( d )  Ind ian  b io d h e r s i t y

The protection and -ate;;, o f  Indian biodiversity as a whole and a<ro- 

^ d i v e r s i t y  in particular was posting entirely a new challenge and also opening up 

new opportunities The Indian gene centre has centres o f  origin and diversity of more 

than 20 major agri-horticultural crops The country has very rich elements of 

ends*'. - "m it  ̂ tlora It V'- c lim ated  that about 35° o ol the higher plant flora in

endemic to India Out ol the 18 t lo'opois ol biodiversity identified in the world, India

tv,o one at Eastern I lima' wan I he other at Western Ghats, containing 3.500 and 

4  600 endemic species o f  higher pi mt respectively

The conservation o f  biodiversity has been woven into the constitution 

t h r o u g h  Article 48- \  one t>f the Directive Principles o f  state policy "The state shall

e n d e a v o r  to protect and i m p n  • ■ he environment and to safe guard the forest and w i l d

j.^ intrv” Oi .■ 1‘‘ mental Duties o f  th citizen under Article H -A

in to “protect and impiov in; i urn environment including forests, lakes, mers and

wildlife, and to have compassion lor Irving creatures" The ICAR had been vigilant

and farsighted about the .vote. relating to PGR even in its early phases \  plan.

In.roduc.ron a c t io n  varied in the division o f  Botany. I MU. New Delhi during

tl, , . i full-llcdged Division of Plant Introduction m

■  .........  National Buie.ru of Plant Introduction in 1*76
194o I he iCCtion vv 

1061 which in turn u

w — ----------------------

|  i c c i i ' i i a l  s ' . . l i t ' ; 1

I he NBPciR is the nodal
located in different agru-ecological /o n e  ■ m e

ii s \s icn i loi exchange,i mi. ni c ifin* KesiHirv.es • '
Organization of the In ban ' 1
I T  I , „ i....................  and utilization ol Plant Mutate
collection plant qu , s

o v c , to  National active l .ctm plavn Sues
P sour ; and m n n r 

(NAGS)
r i .hr ( I’D Realizing that Hiere is no 

, , u I ) I i 1 1 1  lia ratified the t
1 f-ehn,ar ,IMU t«> India, and following up on its

comprehensive legislation tie ilmu v-l,l' 1 • j i in iniiodiiccd the Uutlogittl

obligation under the I \  s < BD 'h< „.linrri hv n committee of
v, ( nrrcntlv beiiiu ctuntnniu

diversity Bill 2000 > Pmham'i

Ml*



A new national process promises to point towards a resdut.on to conserve 

natural habitats and btodtversttv that co-exist with us and help us lake a small step

I0Wards secunng the coumty s biodiversity This is the National Biodiversity strategy 

Action Plan (NBSAP), being formulated by the Ministry of Environment and

Fore* with execution by hundreds ofNGOs, official agencies, community groups etc

2 . 7  (dl) Biological Diversity Bill, 2000

/  I, prohibits the transfer of Indian genetic material outside the country, without 
approval of the Indian government

v  h stipulates that patents or other IPR over such materials or other related 

knowledge can only be taken after seeking permission in advance

V  Fr

/

Ir r  1 -•> I'1 ~’r !ev\in .f inpi .prime fee> and royalties on such transfers and IPR

P regulates access to such material by Indian nationals also, to stop over- 

exp!- ■ * tf(- >n

.ides for the sharine : benefits of variou1 kinds, including transfer of 

retimnfotfv. monetarv return. |oint R & l> venture capital funds and joint IPR

i

^  It n : '% measures f»r habitat and species pr tcction Environmental Impact 

Assessments (U A .)  ol protects which could harm biodiversity, integration of 

biodiversity into all sectoral plans, programmes anil policies

• /  i, , , M, iIn ,, ic if i «nd knowlc I 11Ii wa\fc local comru'jnm tn me 11
, nnriK w h o  w mi to use these resources and juri .{fiction and to cl u 1 lc. -> Iroin paitn

, , , . f( ,inf1 of indmcnous knowledge this appropriateknowledge, providi s 1 >r th protection
. . „ I, ieeistration and local, stale and nationallegislation or fldmini''! i ato c aeps an hr

lev els

y  . . , \ | ( ) s will he contiolh I ilnouuh
It Stipulates that risks associated l,sl

appi«ipi i.ii«- nit .in .



/  |j provides for the designation o f  institutions as repositories of biological

resources

2 ,7 <d2 )The Kani - TBGRI arrangement (benefit-sharing)

The Kani tribals in Thiruvananthapuram district. Kerala, claim that one 

can live for days u >gelJicr u ///; ,ui f, „ J, and suit he able to perform vigorous physical 

work, hy eating a fen fruits of a [,,cal herh Aurogyu paeelut (Tricopus zeylunicus) 

every day 1 he scientists ol I LGKI conducted detailed investiuations on the use of 

plant Study ot leases o! the plant revealed it had anti-stress, anti-hepatotoxic and 

immunodulaton. immunore.storative properties Eventually, the drug Jeevani’ was 

formulated, given license to manufacture the drug to Arya Vaidya Pharmacy,

Coimbat' re ( AYP) in I1*'1-', for .1 period of 7 years for .1 fee of Rs 10 lakhs TBGRI

decided that the Kani tribaK would receive 50° 0 of the licence fee. as well ‘ 1 j of 

the roy lit*, rbtaincd bv TBGRI f ile of drug In Nov 1* 107. registered a trust called

Kerala K ini Samudava Kshem 1 11 t

W elfare and development , tivities for Kams

"1 ’in 1;
Kani.

  o f I l i ver bit reiiister to document the knowledge base of the

Pr ,m e >nservalion ol i iol i il resourcts

, rim ilnn an uc. s   sUunably h ' HuI BCfR 1 an

im in (hi  .....   area    -     ' Plortd   * ..... ..
or benefit-sharing and equity M  n««l to  ------------- ' if this novel.. ...........................

become a m odel for the count tv

( \ 1111iiulha 2001)



7.8 IPR «  Biodiversity convention (CBD)

The convention on Biological Diversity ,CBD) 199.  and .. ,
on Trade-Related Intellectual Property Rights (TRIP,, K ) ‘ ’ -"reem™

' KU s> as a pan of  the WTO
in force and are legally binding inslrunten.s on the parties (hereto (CBD ratified bv

over 170 countnes and TRIPs binding with over 132 countries)

The main objective  o f  the rR IPs v.ir**L . .  ' l"e ikii s Agreement,, to recognize and protect
monopolistic and private IPRs held ntainlv bv MNCs the r u n  •

- 1 ,lie k aims to conserve
sustainable use. and equitably share the benefits of biological resources arisinu ou, of 

such use. in which developing countries are the main holders The TRIPs Agreement

looks a. individual rights while the CBD aims , 0  encourage recognition of collective 
riuhts o f  communitiesw

2.8 (a)Mnmln(c of the ( 151)

Article I ot the convention provides foi

Th* cmi.se r\Litton o f  biological thverstiy, the .stistainah/e use of its components <.iikI 

the fa ir no. I eiftn/iih/e shun' of the hcncjits arising out o f  the iitiliMition < >f ecuem. 

rev nines nr Im/mg ap/n'• >ju tate o < > . to genetic /t ■. mxes atu! appropt /u i m 

to genefn resources and appropriate transfer to relevant technologies , taking into

account ah rights over tho• • ■ ■ "i\es and to te. luofo i ,  and h\ aj\nt ate 

fund me

The preamble proclaim*. /u, .n Miliei things. Sun. - iiave sovereign ny'its ova

finbgieal n  st inn es (A rtuf and IS f I an, / an' lespons; v  i!\

eaniervattnn of their hmlo 'ii tl ln>> n\ and foi mi m e n  ’uofognal i s unes n

vntainahfe manner

In furtherance o f  this , overmen rialtt Article I 5 I provides Ihai the \m U,nrm  A> 

dHttrmtm n  w  rettt 1 ellh lb> m l i o m l   .....  w hJ m

m l’le. 1 nainmal Irfrnhmmi I In - makes genetic lesomccs sttl'iecl to ownetslnp ot 

the stale

f||i|
 .......   hand vrtivl I « *  7 ' *  .....* * * * > «

, 1 1 f • n* '/ ti l ' fiif 1 ;/l rtil * K|. »J * Z # 4 i t i i ,  1 ' 1 k S ̂  ^



^  „ses by other con.racUng ponies and no, n, impose res,neon, dun run 

rainier to ̂  objectives of this convention".

The access to genetic re>ource> has been subjected to the obligations laid down in 

Vticlc 16. G which pro -ides luich contracting party, recognising that technologv 

inClades biotechnology a n d  the both access to land transfer of technology among 

contracting parties are essential elements for the attainment of the objectives of this 

convention, undertaken . ' \\t m  the provision of this Article to provide and or 

facilitate access for anil Iranw / in other contracting; parties of technologies that are 

relevant to the conservation aim sustainable use of biological diversity or make use of 

genetic resources and do not cause 'significant damage to the environment. "

Further Article 22 provides that the < 1*1) "shall not affect the rights and obligations 

of any contracting pan\ dernntg from any existing international agreement except 

where the exercise o f  those right and obligations would cause t i serious damage i>r 

threat to biological divct stt\

2.8 (b)Mandatc of I RIP

Article 8 I o f  TRIPs authorises i»s members in formulating or amending their national 

law, and regu lation , ... W y /  n * ™ r c s  m - c w . . .  health  »,*/

m m ,  , lo pro,,,,,,, ,1,, pnhlu n ,n r ,d  v . w n  * * *

S0CiO~i' nimwtt ailil li't hiit if1 > ; ■J /< eft ywit'llh

Article 27 1(b) of I KIP» I’atciiuMe Subject Mallei

,„so,« / „ , / , •  „o„, Jo, A
/ . t,,i /lie prthhtdian of glint\ or

organisms a n d  essential’ ' * " ' / '  ’ •
nd inunihn  ..animals other than non >i ■ in,/1,11 ‘

m pro**fir a*   n ’looos ■ • .. ..... ...

   ........ '...........  2  L  ujfthtWIVAgremeiil'
d u ll he , v , „ w  f,„ ,r y t «a tt'O h . dot* Of  .................

i |j11\ *i1111 ( uh
2-8(c) The fundamental con Hina hctwcc

1  of nationd Mwcrcmn.v o.ei bmdiversiu
• I RIPs does not allow for Hie exeru*
I  ........ J.onpl.rnl v luel'C"

(because it i.h liu ... tintin' tt>



How co u n trie s  to seek a share of benefits obtained from patented

” (there is no provision requiring patentees to disclose the country of 
kiodri ersrty malerials. therefore no claims can effectively be made
iihn an̂
0m tut —
1 , rK,,.;ro patentees to fulfill access obligations towards genettc
■pips does not t-i
^ c e s  ( it  therefore ,nes and fitctUutles btop.racy)

land ' calls comprises the development of) CBD V.-t * 0  

^  ^  . K  worded to em tee and expand on indigenous

^ e p a u V ™ ; .    * « ■ >  *   ,i v - m r d
k„ow ledge- ^  subcontincnt are well known cases of lb s  \ s 0.

,r° m ietv Protect........... certificates is being granted on
UPOVs type o f  ̂ c o i m m t f 5
traditional plant vancttes rom a



7 9 Protection of geographical denominations

Various terms have been adopted to define a geographical denomination For purpose 
of the presentation, the following terms would be relevant

Indication ot source means: a geographical indication perceived by the public as

indicating the origin o f  goods or services (eg. Made in India). "

Appellation o f  origin means " The geographical name o f a country, region or 

locality, which serves to designate a  product originating therein, the quality and 

characteristics o f u h i t i >  ■ due cxclnsivch or essentially to the geographical 

environment, including natural and human factors

Geographical Indication means Indications which identify a good as 

originating in the ten lion o f it t ountry. or a region or locality in that territory, where 

ti riven quality, reputation or other characteritics o f the good in essentially

attributable to its. geographical origin''

TRIP* Aui cement contain* a section devoted to the protection of

‘geographical indications I he I RIP* provision regarding geographical indications 

arc found in section ’ ol Part II ol the Agreement, and consists of three articles 

Article 22 concern* tii po >uclion ol gc o-| ac. I indications in genet il \ i ik le  

jet forth Addili) ‘ ti m for Geo il Indication for V. , and Spirits’

Article 24 concern execptnm- 1 0  die [cquimnenls o f  (lie prior two article- and sets 

Bbflh commitmc.v ) o f  inlern ninllon rcgir »  o f

geographical indi'C.ii.
■ i ii nr lit mi’ in an indication which

Article 22 I del ' »P,1M m '
i r , in i t  t ' country, or a 'cci-' - 1 'cality

identifies a prodm i 1 1 1,1 1,1
, chiirarlenMii of the good is

tn that territory, w il . a given ip * ’ * -1

essentially attributable t<> us geographic d on-m
■ > mid Prolrction) Vet

2.’)(a) The G eographical Indications nr Goods eg

1009

i made wlikh have been

         * * * * * * * * * ..
Produced for many veai s  and these pi*  ̂ () sall?es

. \|phoTW mango
«Ottions eu Dariecimu tea. Ha-mao ■ incmK»*i cnurtliiesit I II 14 IV'1 ■ ■v*'
^•nchipuram Silks eu li vw»s a*v ' a



should Have their own legtslation for protecting g e o g r a p h y  ,ndicalions The 

P^iamen. enacted the Act entitled The Geographic ,„dicalions of ^

registration and Protection, Ac, 1999” This received the assent of the President of
todia on the 30* December 1999

prf; Geographicalinkaumts. in relation la nteam cm O u c h

identifies such goods a. agricultural gauds, natural gauds or manufactured goods as 

originating. or mcmu/.ianted in the tern Inn a or a region or locality in

that territory. » here a given a n a l m  reputation or other characteristics of such goods 

/.v c’aai.7ittally altrinui.i , • .' % geographical origin and in ll/sc where such goods arc

manufactured goods , tic < <t the at ti\meS of Ciihei the production or of processing or 

preparation of the go U  L o m  erneil fakes place m  such territory, region or locality, 

as the case may he
0

Duration of R e . ; ! ii : dl ! .■ for ; . I • years but may be renewed

from time to time r I I’ll1 c< mnuttee m.etini India called for negotiations on

GI, and for the expe i the hi : level of pi tion (currently g en only to 

wines and spirit;) [ le ! »«» other products t ii \ct passed notified on Dec ->0,

1999 Single pri ng Tea has been registered Govt is moving to register

lir.mari’ as 0 1  specific to only vaneiies (traditional or improved) gi n in sub

continent



3. Bio-Pir a c -v

Although India ratified the CBD in 1994 successive ■ ,
’ ' utcessi\e governments have 

i-een dragging their feet on formulating the necessary follow-up legislation. India's

biological wealth is unparalleled in the world and even- one agrees that there is a dive

need for a law that will protect biodiversity and guarantee sovereign rights over the

j^tems of its utilization More important, the low will enable the Government to fight

cases of international bio-piracy and theft of knowledge such as has happened to the

patenting of basmati turmeric and neem

3,1 B asm ati patent

In late 19°' in \merican company Rice lech Inc. was granted a patent 

by US Patent Office to c the aromatic rice grown outside Indian ‘Basmati'

£5 5663484 I  >a smalt / . c lines  an  u n s "  Seplcml er 2. 1907 Royal Rice Tech 

Inc

faabstntct. ‘the /mention relates to n>>\ el nee hues and to plants and grains oj these 

lines'

Patent ,cci , |.. provide a nee plant that provides rice grain with aromatic
» II I .• ill h lsIlKltl 1 ’ill In miiuM c lor 

properties and pram  dim  n . i o n s  similar t*1 • *11 ,L

■ at,on over a to * ,.p h .c  area e g in the western hemisphere I t  M b

lo provide a grain win h has certain desirable cunraueiistivs siivli as a d

chalk iness

U  l . n u  stcccU PI o i UN a n d  g r a i n( I , iii i• tin ktil M i|>OIKiinu |' kiim l-l I-diixi il- ' I • 1,11 1
‘i " from, while 1^-17 directed to ricegnsfow having certttiw defitwd f i

I   direct   *h I o f  ........  plant (br breeding It claims

for semi-dwarf varieties and photo insensitive and high sickf

^-l(a) Historical background
U  r»i ihe perfumed one Ibis

Basmati  ............  the cpuen ol" fi igrancc oi I ^
k , , ..I ti ih. Himalayas * 1

| W  nl rice has b.vn . n m i f  ’ - , ,he urain isi . I... . iIHIICkI to tut
lu P«rt’uniecl nut-like ila^ot and aroma cm



aged lo decrease its moisture content Bas
is the costliest rice in the world a„H k dSma"' 3 '“" ^ i n e d  rice w .c
for hundreds o f , „  ' “  ^  ^  ^  bv empe J * ™ ' “ - u r e

- a"d Praised by poets

3JP>)Chronological developments in Basmi, •asmai, pa(en(
December, 1995 . R.

September 2. | ‘>a 

March 5, 1998

June 1998

June. 1911,8

Julv 2 1 l ‘/a

R'CC ,LC Was granted patent ,
Basntati rice lines and grains" " ^  en,i,led

-  RPSTE, an NCiO. pc,i,ioncd -

lo diri--'-'i the Indian r  ' C° Un ° f  lndiaGovernment to .
Rice i’ec |jir basma(i ncc .„

the Dispute Settlement Body of the WTO

RiCe ,CC registering new trade marl T  

Aasmati. in the I K and

- Establissements Maudecoeur La Coumeure. a French

; ;  S C° 7 ......     trade marks -

; nt' ,ijSm "    K"  Rtz Du Monde
«' rcnchmati)

K RfS v I i t , pi, it11 o/’basntni li ii

Word ' lu“   ............  in Strukrit ,,„k i „„,
Di.iur;irk i_’) an,I hung (possessinu>

Jh ' - ' oi l  s ni  -m i i f , i • real Indian 

and surycn.
I 1 *1 ui nioJjoiiic

2 <00 vears ago mentioned a white .. rifod rice unh 

lonu main .

(Simamlhika)



m  10. 1998 ' Robin D Andrews. CEO or Rice Tec said ihat Basmati
is a generic term and that the type of rice is not confined to 
a specific region

(r I L 1998 " Agricultural scientists went against the contention of the

Rice 1 ec saying that Basmati is not a generic name as it is 

Indian and its geographical distribution is confined to N\V 

India with "typical quality characteristics”

Oct 13 1998 ' *'K* nCc industry of Europe protested against US
B  company Rice Tec Inc being allowed to use its trademark

"Texmatr in Europe as it confuses consumers of basmati.

1 lie North European Rice Millers Association 

(NERMA) supports India’s stand that basmati is a 

F geographic appellation and it cannot be used by

B  companies in ol’nei countries in anv hjJemark without

t infringing Indian Rights

K  . India piotested tn the 1 rench authorities against going a

B  French comf "eh , «o »  " S UadC

marks

June 2 0 , 2000

/ ,,,, ifuani/atioi»n*v i * v n"
out re lot

\Dnl )............................ ...................... , v i ,o u, , inictation lot 
I ..,,.1 s.ilc-ty. lulci national M.O

I  , , , hnt,|.. c ind 1 colocv ' Nt,°  •Science. lecmmi
K  I lcu.ll petition in I s  seeking

Or Vandana S ■ * ’ 1
|     „„ Has,nan net  ■»>««" " * *trade protection

• un iiiv"

file .  pent IU- examination

i isptO  and a M M P th* d*c'ai°n to * US.
petition (Agriculiui.d anil Processed

..........................................



7s "T000 Sep 2 - '

Oct I V 2 0 0 0

Aim 3 , 2 0 0 1

Mutt is now nt;

- Indian objections field challenging 3 claims ( i s . ,7 ,

dearly patd off. Rice Tec withdraws claims .5-17 and 
stated that it will also not press for claim 4

Rice tech withdraws registration of Kasmati’ as a 
trademark in the UK for basmati rice

- 11 claim s - 1. 2. 3, 5. 6, 7, 10, 14. 18. 19 and 20 

withdrawn 5 out 1 2'■ - 8 9 1,, ,2. 13 related to 3 novel 

rice lines ( l ia s  8 - f  RT 1117. RT 1121) - specific plant 

varietal breeding e Hurts

- 1 S P IO  examinei in Notice of Intent ol issue re

examination certifm.iie recommended the chance in title

to Riceline- Bas 867, RT 1117 and RT 1121"

,l imixntanl is to ensure th u n > rue grown anywhre in the world, 

except in the fs u m  - ntcnt. is desenh  / •• lUiswnii' or i/v tun <>l i/v variations 

w ch as Texmali Kalman - " h u h  imlved .nv illegmmale version of the original

name fBusine-v in 2 »

3.2 Turmeric Patent

On D c .e  i d  IH. !•*•*. K IOs , I l.irilu, I* I'hohh ol the t mvcisi.yo!

BkE* . I v n.itlCflt !oi
Mississippi Moll ’ Vlis. i s iij#j i I
w o u n d  healing al th I SI’ ................. all, th. p cc . f ica u on  contained ,n i c , ,n ,nen  on

the prior knowledge  ......... . « c  "
L  , ,,rcs and biological properties ot
pharmnco-kinetic> m 1 m the valet'

, |CCt o f  (he invention tn the use of
turmeric are well I-n ■ ' u It uUo cm

. , , ,i .ppliealion and ot oral tnlakc I he
turmeric powder at th« site ot injurv 1 rulmeL  , s  ^ 4 0 1 5 0 4 )  revising u s  vailiei  Htiiug

f  8PTO. in |09*' granted the patent < u>

that had held the in vention  not novel  

I  IVrelerencoa from ancient text, to show

 .. ..,rt ,pr ^  ta Ootob® I W  I iu‘ I
Pr|or knowledge mi the use ol tunnem  a I  ̂ novel and revoked the

fc^lmincd the claim maintained that the inwntic

Patent within I  ̂ m> mills



- A patent US 5900240 w as granted to Cromak Research Inc . New Jersey, 

on m ->•1999

Abstract- Edible compositions tor anti-diabetic properties It comprised 

mixtures o f  at least two Indian herbs selected Irom a group consisting o f  Jamun. 

b itter (ro u r d  or e e -  ’ ' dnjal and gurm:!r ■ mti-diabetes agents for their proposed 

use in reducing sugar

The g*. sern:- jilt is >ct to lake a decision on contesting pat- its btained by 

the US i*>rm E he.i u>e in the treatment of diabetes is documented in the authoritative 

treatises such as Wealth of India". “Compendium of Indian Medicinal Plants* and 

the “Treatise on Indian Medicinal Plants" and the “Treatise on Indian Medicinal

Plants" (Vasudeva. 200<»)

3.4 Neem patent

I he was tiled In I SI) V and W R Grace (MNCl on Dec 12. I * »
iicnlar methodOn 14,h Sept 1994 the European Patent Office granted a patent or a [

Mid cn iac iin e  the lunei » ith a neem oil
for contr. tile

formulation

\ i ir ■
Science. 1

I he

Division Dor

>|.j ills which o n  ..j

\ \  A

tin

1 on 1*1110 5. 1995 bv R
' ! undation fo

  nom l beyond doub. u 11

I hat the patent w.\ n puated

knowledue an « i • 1

|» 1/ I'Mb
.,,1 ^,ts ievoked



Conclusion

We need protection not onlv for the IPRs but also against the depredation 

of MNCs trying ‘ make a killing , a .. , . . ,n ge_ ,|d knowledge \ s protection 

fer intellectual property is not in the WTO's area, "its IP leg should be sawn ofi". 

argue Ramanujam and Sangeetha, 2001

India and other developing countries have emphasised in various 

communication to the \ \  1 0  that the right ol holders o f  traditional knowledge to 

share benefit-* ari -aig out of innov ■ ■ *• on the basis o f  their knowledge and the

biological rtw -.iree nurtured by them .* recognized

They have also recommen led tint applications lor patents should

mandator, d . e  the source ol ■ o die biological resource and knowledge

pertaining to it. so as to facilitate beuefu sharing with the originators o f  the

knowledu r

0  R e c o m m e n d a t i o n  r e  I •f»i » l* *"  I n l c i n . i i i u i i . i l  I v •

& In i li inftTr f |f 

should

I |m •T'sll ,vn,.| cmll,. t will. IPR countries
i * mfercsr or pl< f |M "

, die piiorilv ol I he ( Bl> oic, the 
recognize and ,e ' ' ,

U / x ,  , , „Cft| re onrccs and iiadmonal knowledge
WTO I RIPs in the areas < I »iologu.ii

. l(lc|t>s 10 s and : :  of the C MO must 
systems lo r  tin. purpo vmcn

dai iI'u . 1

<rf
( n i v e i i i m e n i s  -.!»•11 1 -

.Ind , ii ,| l . n o w l e d ' 11

'(11i ol iIn- I R11 -

,,ie<l i l i e  o p t i o n  t o
*ml for rhr I P K  svNt<’tn>  nn<

i 11 it I h * '»_V > *.%-i Untr »|U I

e u lu w  ill lil'e I i '" " '

.•it;• we Vri1'
ilmciil'.



The -collective rights ot' indigenous and local communities to freely

U:>e exchange and develop biodiversity should be recounized as a priori 
rights and be placed over and above private IPRs

c *
1 RIPs should require mandatory specification that norms of disclosure 

p .: - ai g to an 1PII app!:v.wion should reveal the country o f  origin and the 

com.nunitv which pro\ided the knowledge about the resources pertaining 

• r v patentable subject matter as well as the proof o f  consent o f  such
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ABSTRACT
Sanal Kumar P.

^  Intellectual Property Rigl ' 'IP R s) and their p ro tect'm  lias become a central
rOp subj^ ' !

e c o n o m ic , scien tific  and technological development. protection o f  traditional 
issue u* *"

i erientific and  econom ic CL»-opcration between industrialized and developing 
igjovv ledge 3" 3

will the em ergence o f  strong global and national intellectual property regimes
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{ntcUectual Prof*-11
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"Go to the people 

Live among them 

Learn from others 

Serve them  

Love them 

Plan with them 

S ta il with what they know 

Build on what they have”

L nsTRODUCTION

Quiet recently agricultural research and extension lui\e been under tremendous 

criticism and pressure. Hence debates on sustainable agriculture have generated wide 

spread acceptance o f  the importance o f  close collaboration o f farmers, researchers and 

extensionists I Biggs. 1989; Scoones and Thompson 1994:Chambers et al.. 1989;Van 

vcldhuizcn et a l. 1997). From late I970's this basic principle has given rise to many 

participatory approaches in agricultural development.

Parricipatnrv approaches aim at integrating the farmers ideas and opinions in 

technology generation and transfer. Participation through the inclusion of farmers can he 

a more effective way to achieve the goal o f  the extension programme, which lias beenJ *—
formulated hy politicians and extension officers (Van den Ban and Hawkins. 1990). In 

rural democratic set up participation gives the ordinary villager a means ofvcicing 

opinions and showing hy his efforts that he is able to take responsibilities in planning,

organizing, implementing and evaluating the development.

our

hack
In India Farmer Participatory Research (FPR) in H‘s narrow sense can he .race 

to the experiments on cultivators' field. However sys.ema.ic work began ■» 

N * *  .he farmers only in -he mid lu l l ' s  with donor supportedI lann.ng syscn 

fc'lgflrrli i re  MI in L'aislcni Iiulw (John, I k
IJIWUth-exten3K)n Projects in a network oI SAl

, „ r A R  I 0 0 S ,  and NAFP cell have

_  ,M,an rounc11 o f AgriCUlU'r’’ 1 ' nhe generated technologies.
mtnenit'd that .he farmers adopt only 2 5 - l * r ccm ° f '



^  are «  ̂  me n e c t a o ^  g c n c r a t i o n  ^

ggtffOOBBts, farmers and policy takers. Quhe often ^  ^

^  pggfr o f agricultural sector m the cournry. There is no use fo just blamine each 

, the ultimate sufferers are the poor formers o f the nation
oitter- 0s

To have a better understanding o f the research and development evolution, the 

^  models viz. Transfer o f Technology (TO T), Farming System Development and

participa101̂, Research.

2. Transfer of technology (T O T )

Transfer o f  technology (TO I) calls for the delivery of research results from 

scientists t o  extensionists who in turn would transfer the information to the fanner. The 

Jominant mode o f  agricultural development might he characterized as ‘top-down*, 

research station based with a commodity or disciplinary focus, predicted on scientists, 

ability' to identify relevant problems and generate vvidely-usable technologies: the ability 

of extension staff to transfer the results o f  research (technology) to fanners. (Chambers 

and Jiggin. 1986). This "TOT** mode has been powerful in production environments 

which arc relatively homogenous (in agronomic as well as socio-economic tenns) in 

which conditions in most farmers field are comparable to those on research stations, and 

in which farmers have access to resources which allow them to aspire to the manag 

levels (bund in research stations.

FARMING SY ST E M  D F V F I ,O P( ) MF N I

This system approach makes an efTor, to close the gap between the research
ii,.t ins also been unidirectional 

P *eTn agenda and the resource poor farmers ncec s. ■ . , .
M is s io n  o f  information's. The control o f  the decision-making remains tn the ham -

' ^ “experts”.
4.Participatory a p p r o m  h"x"v II'AIOKV A P r K w A '  u

rience in doing research and their 
Farmers' indigenous knowledge, their expend interaction among

*  share information are crucial assets. The* include a c-
Sf.  n ■ ■ _ • _

 V. HIM.I I Mul l  lv Ml HI V ^ ■----

l***,cher*. field workers and forming pop»lalion'



r

Fig : 1 Research and Extension Linkage

The Johl committee o f  ICAR in its report emphasized the need for developing 

appropriate research programmes through farmer participation in order to account for 

c o m p lex ities  of required knowledge involved and the ecology as well as the social 

environment in which the farmers work {ICAR. 1005).

5. TYPES OF RESEARCH

5.1 Basic Research

5.2 Applied Research  

5J Adaptive Research

5.3.1 Characteristics o f  A d a p tiv e  Research

^ To tailor appropriate user driven and area driven techm K gicv 

^ fo identify farmers problems and matching tci hnoli gi

** To assess technology under farmers conditions.

v Essentially a problem solving research 

^ Flexibility in concept and methodologies.

r naricultural technology generation. 
Owning (1002). opined that the process o . ctivhics lhfl, result

adllP'ation and adoption covers the entire spectrum o in <■ ■

II technlcal change in agriculture.
• adaptive research, less in applied

role o f  farmer participation is more this most ot tlx
a„d ™    in basic research. In



lfchfJoto£y 
Though

'& ***  and research managers hold the -

,rfinn participatory research is ^  Uod«  controBed J * 1 aPPfc<

fe adjusted ,0  the ^  ^  in lhe » b ik

scope o f  finner pa n icipation "nder a P ^ ic u fc  w  * * *

„  the fict is (hat the farmers' experience ° r research

fcrf firm characteristics and problems ^  ,‘,0na' « * * « .  and knowied; r ng,y

r ;  ! * ■ ;  ; w ’- ” * « « » „  ■ * " £
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system design
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poos of conventional research
L**"

6' Le„ Research is carried out according to the priorities, needs o f the
researchers etc.

peit needs o f target formers are often not considered.

, pinners comment. “We know better than the scientists."6-J
i IflDWJStion of researcher, burner and extension system aie very poor(5.*̂ "*

*3 Researchers consider themselves as scientists, not technologv de\elopers.

6.9 Research becomes more scientific oriented than solution to farmers* problem.

6.10 Farmers are often v iewed as mere technologv users.

i l l  Mismatching o f research environment and farmers' environment.

6.12 Many new technologies are resource oriented.

6.13 Predominance o f  unidisciplinarv and reductionists research approach.

6.14 Poor forming system perspective in research.

^. (^equate focus on local problems.

estimai
'' kevijui nowrver. furnish m estnnaie 01  .............. -

Blbgjr,''

7 Knowledge- Practice Gap in the adoption of technology

f  technology generated and

081 ̂  input mpplK -



^ eq u ate  market infrastructure.

- farmers lethargy/indifferences and; 

intrinsic and extrinsic characters o f  technology.

5  Intrinsic and extrinsic characters o f  technology.

-Intrinsic" refers to the conteni o f the innovation or technology and “Extrinsic" 

jatores the “context" in which the technology is to be used. An extriasic characteristic of 

uchnobgy includes its relative advantage, compatibility, complexity, sophistication, 

nubility and predictability . Hence attributes o f technology are directly related to the rate

of adoption.

8. Research and Extension:

i I Some dominant beliefs a n d  m o d e s  from u period of 1950 to 2000,

Long back, itself farmers were not adopting many of the technologies developed 

by scientists. From a period from 1950 to 1960. the explanation given lor non-adoption 

wis farmers' ignorance. Prescription given is extension education. From 1970 to 1980. 

farm level constraints were given as the reason for non-adoption and hence prescription 

p\cn was removal o f constraints by supplying them with loan inputs etc.

From 1990's onwards Inappropriate technology is found as the reason lor the non 

"N o n  and there by initiated the third generation o f extension method i.e.. farmer
far*;,,:

9 ON-FARM r e s e a r c h

I on-farm boswl on the site
C u ltu ra l research is outlined as on fa r m ^ t to n ^  ^  ^  ^  . f ( - |

U|n (Oarrity, 1992). farmers with no scte ^  kra,pledge la a
. _ # I lie \ flllUlOK* St

^search and to ignore and note us ’ ^  ^  Heinemann and Biggs

^  in anv formal research programme as
w



0HR provides the context for collaboration between formers and researchers The 

^ ofthe scientists m on fern, tnal is to “validate t o  own perspectives or actions’ and 

isnltefl described as: extracts e and disempoveering” (Chambers, 1992).

Piunckneet c l a/., 1987. pointed out in a recent review on Fanning Systems 

concept that a major misconception today is that Farming Systems Research (FSR) is 

synonymous with on farm research (OFR). The fundamental goal of OFR is to evaluate 

and refine or develop client oriented need based research under bio physical and socio 

economic conditions o f  resource poor fanners.

Denning’s model (1988), the process o f  Agricultural Technology generation. 

Adaptation and Adoption covers the entire spectrum of interacting activities that result in 

technical change con agriculture. Recognition o f farmers' inventiveness is an important 

point of departure o f  research. Information feedback from the farmers' activities to the 

various phases o f formal research is also v ery important.

9.1 TYPES OF ON-FARM  EXPERIMENT

Based on the sequence o f  experimentation which takes the icscarchcr from 

uncertainty about factor responses under local conditions to lull confidence that a new 

practice is superior substitute fur fanners’ current practice, the on farm experiments can 

be classified as (i) Fxplornlory trials (ii) determinative trials (iii) Verification trials.

■*•1.1 Exploratory I rials

This experiment is usually a continuation o f diagnosis to measure the importance 

llf Problems or to identify the response to factors featuring in possible solut 

ĉal environment. Fxample: The effectiveness of a vv(edicic

.. , ,  nver locations. Even though the
H i« mainly conducted on small plots, rep u . inienl. Several designs

"'^rclter and farmer jointly manage it is a fanner-manage*
®Jr'eys. fields, field observation, secondary data etc.. are u.



^ ^ t i v e  trials adapt know* technical relationships to local conditions are 

^  to U * * ®  appropriate levels o f  a factor and make choices between alternative types

ofinprt-

i  Verification experiments.

Verification experiments refiect a high level of confidence on the part of the 

researcher that of new technology is technically feasible and effective local and are often 

straight comparison ot new technology and current tanner practice. It is done on large 

plots, fully a farmer managed practice, but jointly implemented by the researchers, 

extension workers and farmers. Replications arc made over various locations.

Verification experiments ore classified into two:

9.1.3.1 On-farm trials

9.1.3.2 Verification trials

On-farm trials are conducted on small plots. Number of treatments is more than

two.

Verification trials arc conducted on large plots with only two treatments because 

risk is minimum. Here already established practices arc compared.

9*2 C O M PO N EN TS O F  O N -FA R M  R E S L A W  II

5.2.1 Operational Research Project (ORP)

5-2.2 Participatory Technology Development (1 1 IB 

9-2.3 Technology Assessment and Refinement ( I A )

9.2.4 farmer Participatory Research ti l R)



z i Opcrational Rcscarch Pr°Jcct (ORP)

5-vstem
0RP is dte application o f specific methods. toois and techniques to operations of
for optimum solution to the problem.

92  ̂ participatory Technology Development (PTD)

In 1988. a review o f  more than two hundred cases o f experiences vwth 

participatory agricultural development led to the formulation of a framework for action 

thal came to be known as Participatory Technology Development (Van Veldhuizen et al..

1997)

PTD refers to the approaches that aim at strengthening local capacities to 

experiment and innovate. P I I) is the process o f  combining the indigenous knowledge and 

research capabilities o f  the local farming communities with that of research and 

development institutions in an attractive way in order to identify generate, lest and apply 

new techniques and practices and to strengthen the existing experimental technology 

management capacities o f  the fanners (Kao. 1996).

9.2.J Technology Assessment and Refinement ( IAR)

Any set of operations is regarded as valid technology only after it is systematically 

tested for its effectiveness and consistency. It has to he scientifically tested, evaluated and 

refined, under prescribed conditions, before it is declared as a proven technckg. 

to designated regions. B\ the time a technology emerges Iront the rc.earch s. 
systematically and adequately asse ssed , modified and validated (Duarnkinath and

Samanta. 2000). The site-specific assessment and refinement could be made b
r, ii accented bv the fanners
Participatory Research and such technologies would

IJohnkutty et al., 2 0 0 0 ) .

° 2'4 Farmer Participatory Research (FPR)

r makers pursued different dctelopm crt
11,0 development w o rk ers  and policy ' communities are

’""'kb from liine to time. Participatory approach model uni ta



j tn cet their own priorities and standards which mav 
^ t0 u c„ . ma> *  to their problem

T te approach focuses on human and economic concern (Singh. 1999).

For hundreds o f  years farmers have done their own research and thereby 

yegraOTg technology irom different sources and continuing to adapt on their farms, they 

J d o  today I Roling. 1989). FPR provides greater scope for better communication and 

nartnersbip between the technocrats and the farmers (Johnkutty et al., 2001).
pai

FPR approaches have been found to improve cost effectiveness of responsiveness. 

Tkj draw antecedence from social sciences and farm management economics." They are 

motivated by a concern that conventional qualitative and neutral research methods tend to 

preserve social inequality!Farrington and Martin, 1988).

A large number o f  proponents o f FPR strongly believe that ahemaii\e or 

improved technologies can be developed only by involving farmers in the whole process 

of agricultural technology development and dissemination. This requires major changes 

in attitudes, approaches and role o f  researchers and extensionists (Chambers and 

Ghidayal, 1985; Chamber Pacey and Thrupp.1989) and invite farmers to set the research 

or extension agenda. Development of this approach has focused strongh tn partic'p 

of farmers and inclusion o f indigenous knowledge and fanner experimentation in the

research process.

10. FARMERS AS RESEARCHERS.

A manor (1990) has reported that

Farmer.  *    * “ “ T  ”

« ,  apeeine ci—  -  ““

experiments and their criteria for assessmer

. hie to a c c o m m o d a t e  changing circumstances
Farmer experimentation is more a 1 1

and diversitv than those of research sci
0



partner s ovvn ° f  fenriing
gomtbat o f  scientists.

Participate research is a three-dimensional field research involving technology

w °

[0 lcC

gjjjgYii tunprc î LunLii-ti farmers

al conditions (Johnkutty et al. 2001).

FPR was developed 10 involve fanners more closely in on-farm research. 

Recognition of tanners' indigenous technical know-how (U K) led to focus on the fanner 

js an innovator and experimenter leading to interest in collaborative and collegiate 

relations between farmers and researchers I Venkattakumar and Sripal. 1999)

In most o f the small farm production systems, informal trials and experimentation 

by farmers themselves arc common features o f their traditional practices to identify 

ac ce p tab le ,  location-specific management techniques from blanket recommendation 

(Biggs, 1980: Biggs and Clay .1981 .Chambers. 1983).

The concept o f  farmer participation into the diagnostic and prioritization phases ol 

on-farm research It is a meaningful and practical approach (Norman. 1980).

11. THE CORE SEQUENCE

On the basis o f present information there would appear to be a core sequence ol 

Ktivities, which are helpful in starting I PR- I hesc are

> rommnnity based dialogue

*  Community based analysis

ommnnity based inventory

*  ̂ommnnity based assessment r^pt a i m s  deliberately at
'« 'he ( PR perspective, farmer hosed research and devc op

aiicro situation and at specificity (Bunch,1 9 8 .)



|,fARMSR p a r t ic ip a t o r y  r e s e a r c h

CO*
rEPT

1982)^ 0 *  m *  beginand enJ W'“h l̂ furmer"(Rl l  and Booth,

pjjixrnoN

„ is an approach o f  adaptive research conducted on farmers field under thcir 

^ e m e n t  in view and with their active participation, through verification exneri,,™,

TARGET

Small production systems, complex, diverse and risk prone (C'I)R) agriculture and

socioeconomically disadvantaged farmers.

CD R agriculture is characterized hy farm holdings comprising of sloping lands 

with a variety o f  a conditions o f  soils, slope, shape and water supply with energy and 

nutrient linkage with common property resources etc.

12.1 THE STREAMS OF f PR

That portion o f  research spectrum within the scope of on farm experimentation 

way be considered as composed of four major streams o f activity I Waters-Bayer. 1989). 

fhese are

') Researcher implemented: Use standard experimental lay out and are designed, 

managed and implemented b> the researcher on tanners held. Example. On-

farm fertilizer varirtv trials
w

ii) fanner implemented: Experiments arc designed and managed bv the researcher

hut implemented hy the farmer. The information and ideas of.hc co-opcra,,ng

farmers can be incorporated in treatment design and managemen. r me
t  cnt o f management prat tit es.

Sample: Cropping Pattern trial with a uni or
. • a irrhnoloav one needs to

According to Rhoades (1989). while developing . '
. , .lKPrs,‘ of the technology

^insider not onlv the farmer hut ateo the en
w



F[aBer participatory experiments place the former in control at aU stages of the

p ^ e ss . The researcher plays an advisory role but does not control or 

standardise the test factors or management decisions

Farmers' indigenous or informal experiments are trial conducted independently

With out the collaboration o f  any kind with researchers or experiments. The

idea for the trial may arise from other farmer or by his informal contact with 

research or extension.

It is argued that first two types ot experiments belong to the category of ‘TOT’ 

mode and later two belonged to the Farmer First model (Chambers et al.. 1989). The 

relevant paradigm is a blend o f  experimentation among the several streams to optimise 

the rate of problem solving (Denning. 1992).

iff

iv)

WHO IMPLEMENTS

Researcher Farmer

WHO

DESIGNS

Researcher RDRI RDFI

Farmer FDR I FDRI

Farmer Î arli( ipatory Research ( R D  + FD) FI

Where do the farmers stand now?

Robert Rhoades (1989) in a historical review of forty years of agricultural 

ŝearch and development c h a r a c t e r i s t i c s  four overlapping periods ol stcodih

emphases; these are

l) Production stage (1950-1075): O' lhi<i slnPc- ,l,c Plonfcrmp dlSCI'’
breeding and genetics and farmers were seen as recipients o ftc . no og>.

c Vctrms Research (FSR) was
ID Economic stage (.975-1985): In this stage f a r m m ^  ^  ^  ^  ^  of

pioneered hy economists and agronomists an 

Information for technology design.



Ecotog^ stage ,1985-1995,: In this stage anihropofogy agro ecology and 

geography are proneers and fanners contribute their indigenous knowledge 

2nd are seen both as victims and cause o f unsustainable development.

jv) {ll5tiiutional stage (199s onwards): Here the pioneering disciplines will be 

management specialists, psychologists, organizational sociologists, political 

scientists, training specialists and educators in which farmers will he full 

collaborators in research and extension and in which alliances will be 

developed between different institutions.

u  C H A R A C T E R IS T IC S  OF FARMER PARTICIPATORY RESEARCH

► Scientist- Farmer Participatory

► Understanding o f  complex farming systems

► Farmers' resources- biophysical, socio economic and cultural

► Farmers" decision-making

► farmers' goals

► ^hole farm approach

► 1 aimers' indigenous knowledge

► Problem solving

► Location specific

► Feed forward-assessment-feed hack

12.3 Achieving Farmer Participation

. nnbrs the following recommendation on
FAO's Agricultural Extension manu 

taw farmer participation can be achieved.

nr*
e  in activities, which meet their felt 

f armers are more willing to port it ip*  ̂ through a quick need

needs and priorities, which can he ^  ^  consideration, not

assessment. I he needs o f  all people she 

just ilmse who are a c c e s s i h l e  and coop®



^  If fenners are encouraged to  express their needs and protide some input into 

&  structure o f  a project/ programme, they should not be ignored. Farmers' 

yeas must be taken into account to sustain their involvement.

‘S ’ Farmers are more HKeiv to participate it actual benefits are directly tied to

participation.

< T  Farmers, especially those with low incomes, are more likely to participate and 

remain involved it the benefits are material, direct and immediate. One of the 

best ways o f  getting farmers interest is through the use of convincing and 

realistic demonstrations arid trial.

The basic hypothesis behind FPR is that the research process should stan by 

understanding in detail the ecological and socio-economic content which governs farmers 

decision making and by drawing on the farmers, own indigenous knowledge to search for 

new solutions, instead depending primarily or exclusively on scientists' knowledge. Tins 

approach feeds hack information to the larger research process, and then technology 

development and diffusion can he one in which a few technological packages are 

faminated over a large area instead, a w ide variety o f “basket o f choices'' used to be

developed for different micro environments.

12.4 Modes o f  Farm er P artic ipatory  Research (Higks'

fhere are four generic types o f  farmer part it ipatu 11

U  Contractual

Scientist, extensionists enter into contract w Professionals
i of her

^vieen. Professionals make little or no effort I experiment on cultivators

and professional i m p l e m e n t e d  e x p c r i m  licit ob jec t ive .

^ is a good example o f  c o n t r a c t u a l  p a r t i c i p a t i o n  is not as ex



■

Cnnsuhrti™

exiensionisxs consult farmers

It is pro1

'  , £t scugW “  —  P—  »  define fan^g syslem and diagnose priori,
a* subsequently in the evaluation of proposed solutions. Professional design

r j f a a ts w PS* vanous solut,on'; or to better understand identified problems.

□  Collaborative

Scientists/ Extensionisls and farmers collaborate as patents. in the research 

process. Professionals actively draw on farmers, knowledge and experimentation in 

jolving problems confronting th<_ tunning community. It is professional/ farmer desiuned 

jcd iarmcr implemented experimentation. Farmer contributes actively in ideation and 

iripleraeniation at ever stages o f  technology development and dissemination.

□ Collegiate

Scientists/' Extensionists strive to strengthen farmers informal research and 

velopmcnt system in rural areas. It could take two forms-cncouraging farmer designed 

d fanner implemented experiments for prioritized problems or Inrmer designed and 

jfesaional implemented experiments to unravel the underlying logic ol the indigenew 

ovvledge system. The emphasis is placed on enhancing the ability ol tanner.

[ their experimentation systematically as well as to request infonnation and

mIhc research and extension system.*

FARMER-BACK-TO-F ARMER MODEL (Rhoades and Booth, 1

R“« l  communitle. have a reservoir of expertise in management l,f
' * * *  and their associated agricultural live stock and a q w ^  ^ ^  lappcd by

Ye' ,hl9 Wklely aV*m i ' l nZ  d e v e l o p  system. * * * * * *  
5l8rved national agricultural rescart i ■ a n d  Booth(0 8 2 ) .

1 ^mtrr hnc|< to farmer model was developed h „IKI end
*1 I,.., , . development must txg



r
s  Applied agricultural

, ,  f a r t * * 3 '

&  station out of touch with farmers

r f ^ ^ t i o n  about, achieving an understanding of the farmers’ pemepL  

a finally accepting the farmers' evaluation of the solution.



Basic di: 'iiriarv
AppUed D is e j p ^

A b o m ^ h

Fara® R s problem
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Basic 
Disciplinary 
fa-'search

Applied Disciplinary 
Research Aboui ' 

FARMERS 
PROBLEM

✓

2

\P

P07 /. N ilAi sournoN ro
f ARM/ RS PR Of II I MS

Fig: 3

, /n Ms. fhe fon . . .
^  pra c,rcle. Inholed farmers* problem reprcsenfs the totality o f  the

^  fanr  ̂ ^  ^ro^ em s rc n̂,°d to technology area. Starting with the philosophy 

(ln unwiance is the springboard o f  the research: the model then logically
B Om _C_

ries task-oriented goals aimed towards achieving acceptable 

^  b\ ,, U,,° n fr) ,nrfw r s ’ specific problems. These goals are linked in a circular

**r of activities It should be kept in mind that activities may overlap in

"visis
l»tool

",,ical wluri,



reC\c lin 2 o f  research through earlier stages may be necessary to
“I 1_   — V*«1y-kf*/\r\V»\? y f r\ fr\ wrvs.nw rv̂ ĵ  J .*\l nn j\ itr

afl*eW
' j .  ^
^Jed ̂ nS

ptable

first i 
bias o

(Chamber

Rcconrn*"*"®"
Demonstrations of nc 

technology

„ , r , n i; i a K M ' X
M. OPERAfTIONAl. STIA< ',s

(FPR )

)4 ., n iA fiN O S W  t. oonduC,cJ ^ rl’el
in fo ff* '' . ,  the elected W t

fhis involves collection
team o f scientists in c0

N u ,

anti ana') sis of -   ̂ fenr***
llaborati"0



Js ascd fcr initial diagnosis should b e low cost w ith a 
I* -,epS are involved in initial diaanosis raP'd ^  around time.

^  agro-eco system analysis is made using the four patterns 
vpe analysis- flow analysis and decision analysis, C > SP3Ce

\gro-cco
jAi*1' u I,LW icLnnique or

He Prublem:i and rmdil,g S° ' Uliuns relall;d 10 agricultural development.

j 1,1.1 Space analysis: The spatial patterns are most readily revealed by simple maps

^  tnmsecb.

4LI.2 Time analysis: I he pattern in time are best expressed by simple graphs to study 

seasonal changes, crop calendars, cropping pattern and sequences, labour, credit peaks, 

prices etc. These graphs can also be used to study various agro meteorological 

parameters.

iU.IJ Flow analysis: One can observe the pattern o f  flows and transformation of  

energy, materials, money, information etc. in a given agro-eco system

111. 1.4. Decision analysis: Decisions ranging from those o f  national agricultural policy 

to the individual farmers dav to dav choices, occur at all levels in the hierarch) of agii-* y

ffo-systems.

1412METHODS/ T O O ! I  SET)

Mainly PRA tool, are used for collecting .Iota's. PRA is both an attitude and a
^logy. I, help, the outsiders t 0  understand .he village systems dynamics, politics
 ̂® m8 various techniques as well as by methods of direct observation and disci

K̂ k1»,1999).

fi/V describe, a growing family of approaches sand methods to enable I*

,re fnh"nce and analyse iheir knowledge of lift and conditions to plan a a

v W ,  „

o f  PRA in agricu ltu re  Is to  environment with clear
V farmers' criteria, choices and understand I *  m 

tocal Drinrit ii»«



0 » Br  — »  and ,
10 check and recheck the findings. & people

. “  * “ * *  ■ * * * * '  w»n t o , ^
communities.

IV

Events Tools/ M ethods used

^ ^ T riliage  Participatory discussiorTwith

Panchayat al dilTerent officers, village 

officers and agricultural officers.

^TamTanSysis of

Bptary sources of

[pfcnranding 
phic lav outs 

ricro-farminu practices 
sc.and preparation of 
’ransecf map

Hsorical background 
tflhe village changes 
*d trends,

■ wc line of crops

'jwn

Time line

lion of village 
j P ̂ Hiding resource

itap
lni9B of land MSP

%a|| Pattern

T imc line

Mapping and modeling

Mapping and modeling

Mapping

Remarks/ Improvisation

Mapping with sketch pens on 

papers: modeling on the floor and 

iriangulation -fanners

Participatory group discussion of  

elderly people.

Participator} group discussion of 

elderly people

Mapping with sketch pen on 

paper: modeling on the floor (by 

fanners) and triangulation. 

Mapping with sketch pen on 

paper: modeling on the floor (hv 

I armors) and triangulation. 

Mapping with sketch pen on

paper: modclinu on the floor (by
formers) and triangulation



Ranking by Fanners

Diagram by Fanners

Fanners decided ihe nature of 

intervention and treatments: the 

core team facilitated.

iication of 

ention points, 

and details of 

'.entions and 

ik involvement in4

titer ention.

Mapping

Mapping

Group discussion

Mapping with sketch pen on 

Paper; modeling on the floor (by 

formers) and triangulation 

Mapping with sketch pen on 

paper: modeling on the floor (by 

fanners) and triangulation

Focused group interview, 

brainstorming.

Focused group interview, matrix 

ranking.

Problem cause relationship diagram 

(Problem tree).

Participatory group discussion and 

focused group interview.

*2 Stage II P la  f i n i n g

■ streams: the understanding o f  the 
n* planning process brings together two information - inf-ormation front research

ĝroup farming system gained in initial diagnosis and identified farmers'

jpMia, It is the stage at which available technical knowledge a

*■ collected and listed in an organised way.
L  , e This is done based on certatn

r  ®̂Nent prioritization should be explored in scqucn

14.2.1.1 Ellent of the problem

14.2.1.2 Severity
14.2.1.3 Im p o rtan ce

11.2.1.4 Frequency



Problem should be adcquate(v ̂
t o /  aep  o f  the planning ^  °  mua

tmces and their 6 ^ , ,  e' tean, br^ o CCr,a«  o f  ,bc
/fl

jn'urnstznces

-̂reen/ng process

^ 4  Pr o b l e m

°X U S E  O M C lU ft ,

/ a r m e r
P PO fiLEA f

Cflo/n
PMan



For * *  problem there are two causcs-Biophysical and Socio economic cause 

^  two causes are mterrelated. For te d , biophysical and socio-economic cause, there
secondary. Tertiary................causes.^  primary

These primary, secondary, tertiary causes o f  each major cause are again 

interlinked with in each other. More aver again these primary, secondary, tertiary causes 

of both biophysical and socio economic causes are again interlinked between each other.

F i g : 5  D I A G R A M  O F  P R O B L E M  C A U S E

Lack offinance 
to go for open 

well

Lack of  
educationErratic

rainfall
Hieh labour cost

Lack of 
contactInadequate

irrigation
Imbalanced 
fertilizer use

Non-availability  
o f  Qualified seeds

Lack o f Govt, 
promotional activities Pesticides are 

costh

Lack of  
know ledge Pest & 

Diseases

xtcnsion Non-availability of 
pesticide in time

Mj Identification of intervention points
from the problem cause diagram Intervention 

Identify the intervention pom ts lhnse no tats where there is a

ttr„ , how n  h> a . , larV l  mark. Intervention points are 1 ^

of farther study and research, to find solution to the pro >



A) selection of she and former. Community help in she and former selection is 
always useful.

0) Choice o f  rarmers practice: Special care is required to identify appropriate 

farmers' practice so that the comparison with new technology [practice would he 

made in an objective manner.

C) The experimental sequence which takes the researcher from uncertainty about 

factor responses under local conditions to full confidence that a new practice is a 

superior substitute for farmers’ current practices.

D) Design o f  experiments: Whether On farm trial (OKI ) or Verification trial (V I ) is 

to be conducted.

E) Management o f  On Farm experiments: Team members as well as the participating 

farmers’ should he clearly aware o f  their roles in the programme well in advance.

14.4 Stage IV. TECHNOLOGY ASSESSMENT

There arc four types o f  assessment that comes in technology assessment.

14.4.1 Agromtmic assessm ent: To understand the interaction between source of

variation and treatment response

14.4.2 Statistical assessment: 1 rcatmcnt comparison is made with quantitative data.

, U ,       ,1 ,  « , « «  .......« *  « * - »  “  " 15

economicallv viable and is suited lor the Inrm
«/

r „ iprhnoloav over another can be
1 4 .4 .4  F a r m e r  a s s e s s m e n t: Superiority o f  on

assessed well by farmer than icntist



Assess mcr 
Bptinds during first

ftfknkal observations
gle croPP«J terracedr

Particulars

► Seedlings/ hill 
►Spacing (cm)
► Seedling hill density/Sq.M
► Age of seedling (days)
► Depth of water in the field
► Depth of planting

Manual 
jrans 
7.25 
Random 
28.53 
24-28 
4-6 
Dee

lantin: Mechanical
l!25splantin

a g r o n o m i c  p a r a m e t e r s  o f  t h e  t r a n a s p l a n t e r

► Foot and hand reach

► Sirring posture and comfort

► V ability o f  operator

► Noise and vibration

► Hazards to operators

► Loading mat nursen.
m

FARMERS' REACTIO N

- Medium comfortable

- Medium

- Poor

- Lou

- Lou

- Medium difficulty

Quality of work, time and money saving, optimum spacing 

► Ease o f handling, drudgery , scope for use. risk 

^  Availability, complexity, skill requirement

f e e d b a c k

- 1 liuh

- Medium

- Hiuh

^  Require training in mat nursery, operation and maintenance o f  machine 

^  Standardise mat preparation technology manuring plant protection, mat strips.

Iran-planted for fall varieties and normal water conditions in thee field
► Custom higher facilities, subsidies and group action

The
i ^ ma'yU'r nf nn f" rm results in c lu d in g  those from the experiments is to moke or

r towards farmers' rrt ■ommendalion *.

K " »  technology is found to he successful il is (liven for recommendations and if 
" * 0 Wwe. h is gi\ en hack for refinement ami .hen goes to the planning stage and there
•Teomlni nng »|*  l >c|r



c o ^ s ,o N

To overcome the present shortcomin^  such as inadequate research interaction.

. Ability o f  appropriate technology to suit farmers’ conditions and involving 

. ~\\ staees. it would be useful to develop a systems approach to extension and
pm**53

 ̂ yhis is nothing new to us. as various aspects o f  the systems approach are in
re#arC

Knt the same is not being done in an organised manner in differentoperation, dui

The system s approach facilitates not only a better understanding o f the 

gating farming situations as basis for their improvement, but also the development of 

hnologies relevant to farmers' needs. The systems approach is essential not only to 

ogare highly effective linkages between extension and rcscarcli but also in bringing 

together farmers, extensionists and researcher's under local farming conditions.

Listening to users is better b eca u se ....................................

Users know much

About what w o r k s  and w h a t  docs not

Users ultimately decide
What to use and what to discard

Probe into the users9 situation 

1 ndentand the users' perspective

b prevent users from being losers 
to the technology generation / adoption gar

Virginia nsandovnl
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^  ^ ^  PT  ° f C° mbinine the indigen° US kDOwl̂  research 
^  of the local fcrmrng communities with ,ha, of research and development

an attractive way in order to identify generate, tes, and apply new 

^  and practices and to strengthen the existing experimental technology

management capacities o f  the fanners.

„ U an approach o f  adaptixe research conducted on farmers field under their 

management in view and with their active participation, through verification experiment.

Q2. Could you suggest any example where a technology has failed?

Concurrent mixing o f  cowpen seeds and rice was a technology, which was 

recently developed by Kerala Agricultural University. But it failed because scientists 

didn’t mention which variety or what type o f  cow pea fanner has to use. The main aim of 

tliis new technology was that when the rice is at the flowering stage the ccwpea will be at 

full maturity time and then the cow pea will he sell incorporated in the field and there by 

the nitrogen content of soil is increased and thus chemical fertilizers can be reduced. But 

when the farmers tried it they have to spend extra labour charge to pull out the cowpca

seedlings.

03. What is the difference between on farm trial and on farm testing.

On form testing is the type o f  tost where scientists are conducting the experiment

0fBhe farmers field after finding out a new technology*

On-farm trials arc conducted on small plots. Number of treatments 

l*Q- Here we are comparing more than two treatments of which may I* new or no

'en technology. Hence risk is more.

* do you mean hy intrinsic characters ami extrinsic ..Fxtrin.sic"
Intrinsic" refers to the content ol the innovation c characteristics of‘ntrmsic" refers t0 the content ol the  ̂ f%trimic characteristics of

****lhc ‘context" in which the technology is to K ^hy. sophistication,
includes its relative advantage, comp®* ' related to the rate

khi,h-v and predietabilitv Hence attributes of technology

hiii

*hru 

% b

' Upturn



faIm research has yielded many innovative technologies, but most 0 f  them are no, 

the farmers rapidly tn an “adaptive and adoptable manner." Moreover 

research and extension have been under tremendous criticism and pressure, as 

^  comment ttot only 30% o f  the generated technology is t a g  adoptcd ^  thc ^  

Hence the relevance o f  appropriate technologies.

The specific interventions o f  technology assessment and refinement, in several 

recent projects have evoked encouraging response for appropriate technologies to 

gjhance the productivity o f  distinct agro-eco systems. Technologies have to be location 

need based and compatible to the socio economic and cultural milieu o f specific 

Pjnl communities. Farmer Participatory Research (FPR) could make the sitc-spccific 

assessment and the farmers would accept refinement and such technologies.

FPR provides greater scope for better communication and partnership between the 

ttchnocrats and the farmers. Farmer Participatory approach consists o f a series o f task- 

oriented steps aimed at achieving the acceptable technical solutions to the problems. It is 

p e  often alleged that several agricultural researches are o f  mere academic interest.

thereby sidelining social commitment.

To overcome the present shortcom ings, it would be useful to develop a svstc app 

» research and extension which would help in understanding the existing ftrni 

tvaems and in thc developm ent o f  appropriate technologies suited to farmers 

S w  FPR assures com plete farmer participation, location specificity and felt nv 

* * 1  and refined technologies would he acceptable ,0  the fanners. Mo v

^hrmlogics can have extrapolation domains.
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one o f  t h e  s t r i k i n g  f e a t u r e  o f  I n d ia r , ecQnomy ^

, - ;ent y e a r S  1 5  t h e  l n c r e a s i n 9  r a t e  o f  u n em p lo y m en t.
i s  c o n s i d e r e d  t o  b «  a n

^ y o  y®erl'   ̂  ̂ o O - i a l ,  p o l i t i c a l ,

eCOn0 Bic a l  a n d  e t h l c a l  n e c e s s i t y  w h e r e a s  u n em p loym en t i s  

s o c i a l  e v i l .  r n e  p r o c e s s  o f  p la n n e d  e co n o m ic  

êVe|opm en t - a i m s  g i v i n g  e m p lo y m e n t  t o  e v e r y o n e ,

a c h i e v i n g  - h e r  s o c i o  e c o n o m ic  g o a l s .  A l a r g e  

number o f  u n e m p l o y e d  p e r s o n s  b e c o m e  a p o t e n t i a l  s o u r c e  o f  

!angpr 1 °  P ° H ^ l c a l  s t a b i l i t y ,  a s  t h e y  a r e  p r o n e  t o

* t - t r a r t e  d t o  s u b v e r s i v e  e l e m e n t s  in  t h e  s o c i e t y .be
B esid es , t h e r e  i s  a c l o s e  r e l a t i o n  b e t w e e n  unem ploym ent  

a n d  p o v e r t y .

Indian seen a r lo

U n e m p lo y m e n t  a m o n g  I n d i a n s  i s  c l o s e l y  r e l a t e d  t o  the 
in c r e a s in g  p o p u l a t i o n ,  m o d e r n i z a t i o n  o f  a g r i c u l t u r e  and  

c a s u a l i s a t I o n  o f  a g r i c u l t u r e  l a b o u r .  Tn a c o u n t r y  l i k e  

India o p e n  e m p l o y m e n t  i s  n o t  a t r u e  i nc* ic a t
v. it- i s  c h a r a c t e r i z e d  by

gravity of t h e  unemployment when*, i t
M  J rural areas, which
a l a r g e  amount o f  underemp 1 oymen
M o u n ts  f o r  t h e  9 0 ,  o f  .......... ..  p l o y e d  ( I n d i a  One t d > .

Although India ha. an....
half  a c e n t u r y  i n  d e v e l o p m e n t a l  P f i v e

E m p l o y m e n t  g r o w n  i n  s i z ^  and problem not
,  . d p e .r e a s e  > n I

E r  p l a n s  w h i c h  w o r e  a i m e d  w employment
. . ,,1 i v e  o l  1,1 1

')n'y  f a i l e d  Lo a c h i e v e  t h e  o b j e  in C r e a s c d  during
blJt aL so  t h e  p e r c e n t a g e  o f  u n c m p lo y 11 M o n ito r in g

. r e n t e r  v
^ • r e s s i v e  p l a n s .  A c c o r d i n g  ' o ^  UIielnp loytW "t

tf"l i a n E con om y, 1 9 9 2 ,  t n  1 h* main  rea so n  I " 1

l * a l So h a v i n g  an  i n c r e a s i n g  , r < n  b4> t h e  *harf
th i * f o u n d  1L

* e d u c a t e d  unemp LoyTt^nt
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;n from 2 . 3 - i n 1980' s to  ? 3 seekers
i n  I qqn/oyment in the organized s‘ WhU e

H P  I  H H I E  Fwords 6.72 i^vk ~ ~ 2-1%
. . l a k h  P e 0 P l e  t r i e d  tn

. in o r g a n i z e d  s e c t o r  e v e r v  * get
b u t  nn 1 H I  

c e d e d  and so India added just under two • *

le to t h e  e d u c a t e d  u n e m p l o y e d  (jh a , ^  " U l l o n  y o u n g

tas ^  '

,Se effipi
0>g%. I n  o t h e

Kerala Scenario

K e r a la  h a s  t h e  w o r s t  r e c o r d  o f  u n em p lo y m en t i n  th e

cou n try , w i t h  l e s s  t h a n  4% o f  t h e  p o p u l a t i o n  K era la  

accou n ts  f o r  m o r e  t h a n  16' .  o f  t h e  t o t a l  u n em p lo y ed  in  th e  

country  (T h a m a r a m a n g a la m , 2 0 0 0 )  . I f  wc a n a l y z e  t h e  n a t u r e  

and c o m p o s i t i o n  o f  u n e m p lo y m e n t  we c a n  s e e  a p e r f e c t  

dominance o f  e d u c a t e d  u n e m p lo y m e n t .  BuL u n l i k e  I n d ia n  

s i t u a t i o n  i n  K e r a l a  t h e  u n e m p lo y m e n t  among n o n - e d u c a t e d  

peop le  13  a l s o  h i g h .  A n o t h e r  im p o r t a n t  f e a t u r e  i s  th e  

r e l a t i v e l y  h i g h  p r o p o r t i o n  o f  m a le  c a s u a l  l a b o u r e r s  

(45 .1  % i n  r u r a l  a n d  2 7 .  d i n  u r b a n )  c o m p a r ed  t o  t h e  In d ia n  

average ( 3 2 . 1  a n d  1 4 . 6 ’i ) ,  w h ic h  a l s o  i n c r e a s e s  t h e  

u n em p loym en t.

2-definitions

^“Ploym en t :

^ ■ o n s  engaged in any gainful activity arc conntdcicd
"“P lo y e d . G f l i n f u l  a c t i v i t y  I s  1 ,1P » r n v l , y  r " rS

for p a y ,  prof i I or family g a i n  or in oLher wo, a
*  ^ i vlty, which adda v a l u e  to the national produ . 

^ U o n a l  h a m p lo  nurvey Organlzat ir a i ,

i  rV A p e r s o n  who
strAt - in r t L v e  work*

, o f  b e i n g  e n g a g e d  i n  p r ° f ‘ h o u r s  l»
Wotip̂  . . ,««.<, th a n  • OUI

a* least for one hour bu



„anSidered to have employed for half a
gS four hours or more during a day ^  Worked

p l o y e d  for the whole day (jain, 1983^ ** 15 considered
for

eflPJ

mas p i o r n e n t :

, ( 1 9 3 6 )  r e g a r d e d  u n e m p lo y m e n t  as a sitna,.
. . situation Where

was n o t  e n o u g h  w o r k  f o r  t h o s e  w i i i i nn *billing to work atT̂T̂ ilinrr wane*

Keynes 

there
tbe p r e v a i l i n g  w a g e  r a t e .

persons w h o , o w i n g  t o  l a c k  o f  w ork  had  n o t  w orked b u t  

e i th e r  s o u g h t  w o r k  t h o r o u g h  t h e  e m p lo y m en t e x c h a n g e s ,  

i n t e r m e d i a r i e s ,  f r i e n d s  o r  r e l a t i v e s  o r  by  m aking  

a p p l i c a t i o n s  t o  p r o s p e c t i v e  e m p l o y e r s  and  e x p r e s s e d  t h e i r  

willingne_->.-> a / a i l abi L1 y  t o r  v /ork  u n d e r  t h e  p r e v a i l i n g  

c o n d i t io n s  o f  w o r k  a n d  r e m u n e r a t i o n .  ( N a t i o n a l  Sam ple  

Survey O r g a n i z a t i o n /  1 9 8 7 )

7 nder employment:

Abuja, (1973) defined under employment as simply the 
difference between the ava j iabi lit y and leguircment of 
labour

it: is 3imply the difference between availability and
fQquiremcnt of labour. A person is conoidere 
Unci,!rp?TT'ployed if he is e m p l o y e d  during the preceding y 
ffJC  ̂period less than 300 days. (Sanker, l98'l}

a7uiaed unemployment:

It : , agriculture/ which can
' amount of population -  reduction in
t>moVed frnm lt without leading to a

0lj|
*- • (Rostrate In P.odan, l9^



pobi^sorL fj-936) coined the +- raac - term and disguised
the adoPtion of
frora their normal.obS due to lack of effective demand during depressions

EULly E m p lo y e d :

A p e r s ° n e m p lo y e c l  i n  t h e  P r e c e d i n g  y e a r  f o r  300 d a y s  or  

more he c a n  o e  c o n s i d e r e d  a s  f u l l y  e m p lo y e d .  (S a n k er ,

1985)
person  worked for >30f) days per year 

Near F u l l y  E m p l o y e d :

Person w o r k e d  f o r  2 7 1  -  3 0 0  d a y s  p e r  y e a r

M o d e r a t e l y  under employed:
Person w o r k e d  f o r  1 8 1  2 / 0  d a y s  p e r  y e a r

Severely under employed:
Person w o r k e d  f o r  9 1 -  1 8 0  d a y s  p e r  y e a r

ve r y  s e v e r e l y  under employed:
Person w o r k e d  f o r  < 0 0  d a y s  p e r
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The area under study is Rolakkad district of Kerala 
fcate, wh i -'-. , . t aft :ond larges* district of the .slate.
f: compri res of 5 Laluks viz. Alathur, chittur,
^appalam, Mam irkk id ind Palakkad. More than 92% of th 
3'tai population of t he district Lives in rural areas. It 
institute more than 9 of 'ho total main woikeis m
5r*Ia and more than 8 of the total iob seekers
^te. Another peculiar character oL ,he 
^  it ha a lowest literacy rate of aboutSl.3, whereas
® atatp average is about 92'
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Tho u r e a  u n d e r  s t u d y  is P a la k k a d  d i s t r i c t  o f  K era la  

tat® , w h ic h  I s  l k ‘ ‘ second l a r g e s t  d i s t r i c t  o f  t h e  s t a t e .  

1 c o m p r i s e s  o f  b t a l u k s  v i z .  A la t  h u r , c h i l l u i ,  

fetappalam , H i r k  id  in d  P a l a k k a d .  More th a n  9^% o f  th c  

3t a l  p o p u l a t i o n  o f  t h e  d i s t r i c t  l i v e s  i n  r u r a l  areas. It  

institute m o r e  t h a n  9 o f  Lhe L oL dl m ain  workers rn

3Mla and m o r e  t h a n  8 o f  t h e  t o t a l  j o b  seekers rn the 
U t e - Another peculiar character o t  the drstrrct

it has lowest literacy rate of about81.3% whereas
state avprriao i s about 9 2 '
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^  Study using multistage random sampling technique 
; three-stage random sampling technique „as adopted by

two panchayaths randomly frora each five
0  f i r s t  stage, trom each ten panchayaths thus selected
one ward W3S seiec-eci ranciomly as the second stage, in 
the th i rd  stage fifteen households were selected randomly 
from each of ten wards selected to have a total of one 
hundred and fifty households from the whole district.

Measures of Socio economic Status:
1 Labour force ratio: It is defined as the tota labour 

force expressed as percentage of total population
(sankdi, 1985)

2. Labour force participation ratio: is the percentage of 
working labour force to the potential labour force
(sankar, 1985)

3. Occupational status: It is the status pursued by each 
person for pay, profit or family gain or
words, the activity which adds value to the nat'

h n n ^ p h o ld  c h o r e s  andproduct. However execution of
. included in this (NSSC,social commitments no

J'T ' ' .non in which more
in Occupation: This is the occupf„,,l working man-days P
an 50 per cent of one s f
r̂ is engaged. . ; r . n  in which

•«, the occupai10 buidiary occupal i o n :  ll 1 ’ l e s s  than 50

c is engaged o n  a subsidiary ppr year f°r
- - • of his fotal working - n  d a yr e n t  

1 i n j rig i n< :oii<e -



Distrilttition of working population
_  workers were distributed in to u  

u c u o u d in ,  , o  t h .  „ , t « «  OI „ > ln

A g r i c u l t u r a l  l a b o u r e r , .  M „  , ^  “ •

'“ P1* « ™ » » «  in Household
jgBnfaCturiBg/processxng, People involved in Construction 
>;rW/ Trade s Commerce Transport / storage, Mining and 
quarrying and Others categories of work.

j^ a r t lc u ia r s P a l a k k a d  (V) Ke r a la  («)
[ c u l t i v a t o r s 13.28 13 .63 “
r^fqric jT t u r a  1 l a b o u r 47.26 28.22
Live s t o c k  / fishing

. _

3. 33 9.95
Household i n d u s t r y
1

2.67 2.60
; Manufattur m g / p r o c e s s  i ng 7.48 11.02
C o n s t r u c t i o n 2.16 3.74
Trade 4 C om m erce 8.69 10.91
I Transport / Storage 4 .29 5.16
j Mining and quarrying 0. 60 1.09
1 Others 9. 99 13. 60

From the above table it becomes clear llial
total main worksrs 47.26% is agricultural labourers

f  1 3  2 0 ?r»w<=>rj by cultivator 1° an px' pn
• . ^8 . 2 2 V. and 1 3 . 6 3  ''•Ponding figure of Lhe stale l. . . ' ^  atudy

l i v e l y ,  i n  o t h e r  w o r d s  we s e e  - a 

m° r e  t h a n  SU \ o t  w o r k i n g  populatJO 
I t i c u l t u r a l  l a b o u r e r s  a n d  c u l t l v a



2
CflB-nnity wise distribution of s a a p l6

households

Christian
8 % F°r- Hindu 

16%

Ezhava 
30%

The above pie chart shows that about 30% of the 
total people belong to the Ezhava community and 22% 
belong to SC/ST. Forward Hindus constitute about 15% and 
Muslims about 14 . Christians are comparatively less i.e.
only 8% of the total.

3. L i t e r a c y /  e d u c a t i o n a l  l e v e l

Educational Status

8«oood*ry
18%

Illiterates
Primary

46%



be seen that 4 6% Qf thethe population has ftm.cation and 18% ‘ y
It can

education and «  has got only —
h a v in g >ugher education a; d

g:3duation are 9 and 4 per cent respectively. The rest
f (-n£ p£Op!-0 3T6 illiterates i  ̂z3t of tne P ares. i.e. we can see that

u ^rudy area is educationally backward.

4.
Labour force participation

particulars M (%) F (%) Avg
Labour force ratio
{pot. lab/tot.pop) 70.68 58.95 64 . 67

Labour force participation
Wor.lub/pol.lab;

92.20 77.33 85.26

Out ot the total 64.67% form the potential labour 
force. This includes people within the age limit of 15-60 
years except students, disabled etc. Tt can be seen that 
85.261 of total labour force has some kind of work. While
92.21 of male population is working only 77.331 of
females are working

5- Distribution of working populatio» of cultivators are
It can bo see that » he V " f ^  case is

*>*e i„ the case of male than females ^  it
lust reverse in the case of aqricu  ̂ ^  engaqed in
*an be seen that 13.09 % ol .g only 1.54%
■̂v*3tock and related activit ies/ spen in thej -itfprn c^P ®ift case of m a ies. The same PaM ,g becaU,,e o f  the
:'Vĵ  of household Industries also, ‘hi  ̂ wi,h
'**■ that woman can spent their excess ^  th, ca9P of
'h"lr houSehoid „ork in this ant ivi



People engaged in Trade and Commerce 10% of male ar< 
engaged whereas female participation is only 2.62%

6. Participation of working labour force in Secondary 
act ivit ies

Parti m l  ars M (%) F (%) Tot al

Tot al no . o t w • r ke r - 260 191 451

Wo. of workers having any type 
of sec. activity

200 113 313

Percentage of main workers 
having sec. activity

76. 92 59. 16 69. 40

the workers have one
* can see that ^  ̂ tg because most

< ype , hah . rhia is m°3tof secondary  ̂ a piece
rjrkers who are not > "lt ,v them fl®m©

w h ic hth*y raise some c r o p , during o t i -
  in  * n̂ 1



D Male 

0 Female

People e n g a g e d  i n  T r a d e  an d  Commerce 10% o f  m ale are  

engaged w h e r e  a 3 f e m a l e  p a r t i c i p a t i o n  i s  o n l y  2.62%

6. Participation of working labour Force in Secondary 
act ivlties

Part-1 cu 1 a r® H (%) F (%) Tot al

Tot al no . 0 f wo t ke r 3 260 191 451

No. of workers having any type 200 113 313
 ̂ of sec. activity ____ ---

Percentage of main workers 
^___having «?ec. activity

76.92 59. 16 69. 40

„ ->f t h e  w o r k e r s  h a v e  on e

H' r°  r ',n  ?,ep  t h a t  6 " ‘ " , l 9  b e c a u s e  most
° th ® r  type o f  s e c o n d a r y  &{ t ivity» " nt®ce>

j ►«v a t n r s  h a v e
w o r k e r s  w h o  * r e  n o t  them  some

h w h i c h  g * v **nd they raise some crop# ^  during
^ ‘ o n a l  i n c o m e .  A n o t h e r  r o a s ° n IS



!eason  a g r i c u l t u r a l  l a b o u r e r s  a n d  c u l t

f i n d  s o m e  s e c o n d a r y  a c t i v i t y  t o  p _~V a t ° r s  w° u l d  h a v e

tfcis p e r i o d .  7 6 . 9 2 % o f  t h e  1Bale  ^  ^  in c o m e  i n  

^ i v i t y .  W h i l e  o u t  o f  t h e  t o t a l  o n l y ' 5 9  S u b s i d i a r y

secondary a c t i v i t y .  a 6 * f e m a l e  h a v e

Employment pattern of fajnily memb
year) <days P<* worker

3

se

7.

per

£ It can be seen that on an averaqe the male 
cultivator a are enq-i owl f-,r 140.23 days in a year whereas 
female for 8 7.7 3 clay:. only. But in the case of 

icij 11ijra 1 labourer ; rril0 and female are enqaqed in 
^  ^ore or less egual iy, i.e. 143.33 and 14*.. 5. dayo 

re*pectively. The livestock activity offers 138.75 days 
f°r m®n and 122.16 for women. Both men and women in 
Con̂ ruction activity have about 200 days of work nearly.
Thi* may ho  , hp f M ( | f t n  w h y  a g r t c „ l t u r s l  l a b o u r e r s  t e n d  t o
AQVa r .

rrjm their occupaL ion to consLiuc ion.

Agricultural Labourers
Live stock/ fishing

^ ______________
Household industry
Manufacturing / process i ng.
Construction
Trade & Commerce
i ranspo rt/S forage
Others

298.04
286.75
290.79



3 ffB0a p l ° * m e n t  p a t t e r D  o f  s a ° P l e  h o u s e h o l d s

From the table
unemployed majority 
anal 1 port i r (28.? )

we can see that out 
(71.8%) were females 
a r e  m a l e s .

of the total 
while only a

9. Under employment pattern in Days per worker per year 
(300 - No of days employed)

Particu 1 a r

Cultivat '■ r •,
A g r i c u l t  u  r  -i i  . . i f , - ,  . ; « ■  r

r.ivo stock/ fish i no

Household ind igtry 
t e u f a c t u r i n g / p r  oc e u  i no

instruction
 ̂Commerce

Tran*Port/storage.
Others

Male
1 5 9 . 7 7

1 5 6 . 6 7

1 6 1 . 2 5

45.  •:

4 3 .  13

8 2 .  hu

1 . 9 6  

1 3 7 2 5  

9.21

Female

157.48

1 7 7 . 2 8

5 5.96

101.87
5 . 2 0

7 2 . 8 5

_ workor in -"nn-day^ are
under omp 1 oyment pr r cmpl°YTTlcn̂number oi

by subtracting the avc ' W P mploymen* 1«
r h,if upner n  f

from 100. rt can bo (212.27)- Among
among female cu U Iva ' man-daY? are



to each otner in the case 
•lose ot male -and 157.43 respectively). Hi h female

cultivators and agricultural l a b o u er6mpl°ynient
0 the seasonal nature nf 615 1S raainlyagriculture. The

i l5 6 -67

& e ' “y^-J-cuiture^ e m p l o y e d  man-days were more than i60 in the
n h a v e  1 l T7CQt-^t- —  . . " case of

£ar®erS
i ■ tfle case ofwho have livestock as the primarv

ry °ccupationmoS’- O'- -.he farms had only one nr *■
y - or tw° animals.b6cause mosc -  rarms naa only one or two animals

which mostly require halt a day labour. Underemployment 
is also higher in construction workers (82.39 and 101.87
for male ana femaie’. This is also due to the seasonal 
nature of the weather conditions.

10. Pattern o f employment and unemployment

Particulars

Fully Employed

Near Fully Employed

Moderate ly Under employed

Severely UndeTempi oyed

Very severely Underemployed

Male Female Total
27 2 29

(9.57)* (0.08) (5.48)
35 16 51

(12.41) (6.48) (9.46)
72 62 134

(2b.53) (25.10) (2b.33)
112

(39.72)
74

(29.96)
186 

(35.16)
14

(4.96)
~ 37 
(14.98)

51
(9.64)

22
(7.80)

56
(22.67)

78
(14.74)
CIO

28*2
(100)

247
(100)

»  ̂PTTi
(100)

til

Unem ployed

T ota l

flutes in parenthesis show pe #„iiv employs^
i t, 4 9% we(t f u l l YThe table show* that only ■ seen that

-  *i 1 on
was unemployed. ,eg 9.63* °f

‘,"al*a ate more unemployed < han Ba 3g.16% ware
prj|-- - a i .r ornnlOY0  'n*-Tal labourers were near f11̂ y
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11
gduCat±°n and unemployment

part x ^ *  -------------

eco n d ary  

^ j j ^ h S r s e c o n d a r y  

reCh & Gradua -i
Total

Out ol: the total educated people 32.14% were
unemployed arid it is much higher in females than in 
males. The relatively low mobility of female labour is 
the main reason for that. Here we can see that as level 
of education increases the unemployment increases. About 
46.67 of the graduates and technically qualified people 
ware memp] y id, because as education increases there is 
search for high status jobs.

12. Gender and Unomploymcnt

100

90

80

70

80

®
40

3)

2P
10

0

84

18
✓

fl

41
/

r  y

38
/

B4
67

33

□ Ml*
tlF r'n**?

81
x *

19

72

28
/ :

&



a iw  j

^ntal unemployed 
th« r

we re

m ales

an av$rage 72% -f
^ m a l e s  a n d  t h «

h - « s t  28% o n ly

13-
a n d  u n e m p lo y m e n t

100.0

90.0 -j

80.0 j

70.0 -)

151/d 90.0
u
u 50.0 -
gtmm
V 40.0
£L

OO.Q -<

20.0 -I

10.0 •

0.0

353

n?

46.2

6.4 7.8 1.3

A g e  group

6.4

From this graph we can see that. unemployment is .-*e~n 

Kimum am on g  y>_»nng? t «»r ^  o f  <sge g r o u p  I > • 1 and  

.3 1 3  because o f  t h e  f a c t  that up t o  the y e a i  o f  about  

p e o p le  a r e  w a i t i n g  f o r  t h e  b e s t  o p p o r t u n i t y  t o  

1 a f t e r  t h e s e  p e r i o d  t h e y  w a n t  t h e m s e l v e s  t o  he s e t t l e d

""here and s o  t h e  percentage o f  unemployment d e c e a s e s

t h « g «  sge p" t lf < I .

, t a  and U n e m p lo y m e n t  ̂ ^  ^  toCai

'he analysia showed that <R • caste arid
. forward Hirri’°V^d belonqing to tn-. -shout 30 *const if utad ao

*re Christiana. Ezhava wlu 10% of
s t i t u t a d  o n t y

t o t a l  p e o p l a  o f  t h e  a r e a  < n c r / BT * l 3 ° -  Tn * *  *
c tvi f h s 1

° y * i  p e o p l e .  T h*  c a s e  flam



Ezna*a
18%

other cases the per cent composition of population is 
almost similar to the per cent composition in the people 
unemployed*

15. Seasonal Unemployment

This is mainly due Lo Ihe seasonal nature of
agriculture. It mostly affects cultivators, agricultural 
labourers and those in the construction work. Kanni,
Thulam, Vrischikam, Dhanu (mid-September to mid-January) 
i Edavam and Midhunam (mid-May to mid-July) agricultural 
labourers got an average of 15-18 days employment per
month and others are lean periods and they got only
days employment per mont h Construct ion industry 
affetted by the seasonal factors during tho month Mcdam,

M i d h u n a m f. Karkirlakam ( m i d - A p r '1 • n m' ri g

Lo water scarcity in early period and later due Lo
hoavy rain.



r-pgl pr°k-e~- 1" r-*-a- area is not one of the«ghe w1pÎ n r  but of underemployment

•j nature of agriculture rorced people to bec e a s o n a -
.^^employed for a Tong period

,  rate which prevails in Kerala reducedThft high -age
the demand Cor labour

underemployment is highest among female
. e and lowest in males of Trade andcultivators ana 

Commerce.
_ nrovided a  clue to the waste o j .tvo study also proviaea

T r e  m  a g r i c u l t u r e  and the extent oflabour resource in ag waste to
industrialization necessary to dxver

production activity



^,.,,73. W M t ™ ,  „„„„
[ . : « « ■  " d  P o U U o i J  » « « i y  S ( 3 9 | . 1 M _ 1 0 t

2000. Economic L i b e r a l i z a t i o n  = ^
^ • M' . 1 0 n  an d  ^ P lo y x n e n t  in

gouth Asia, discussion papers on Development PoUcv
Center for Development Research, Bonn, Germany.p35.4 5' 

India One Stop. 2000. Unemployment in India, www. India
onestop.com

Jain, A. K. 1931. Poverty and unemployment in India. Gharfi 

G r m o d y o g  29(110): p.25-31

jha, P.O. 2001. The silent Crisis of Unemployment. The 

Hindu p. 19.

Justmo, A. P. V. 2000. Redistribution, Political Conflict
and Development in India: The Case of Kerala. Orleans
Economic Laboratory, Orleans, France, p. 6-15

Keynes, J.M . 1936. T h e  g e n e r a l  t h e o ry  oL e m p l oymen t interest 
and m o n e y . Cambridge University

Clonal ;,mpi,. survey >rfltni»tion, 1987. Soci<
survey. Forty third round. Instructions to ^

* . /-r- Now Delhi.Volume 1. Department of Statist •>»
, tll www.nri-worldNRr . nf India*worldwide. 2 0 0 1.Facts °l

w -̂do. com
•in palak^a(J D i s L “

f c *tl* « P , K . S . 1 9 9 8 .  R u r a l  u i i e m p l o V ^ " 1 x u n i v « r s l t y 'I. Aarlcultutict. M3c (Ag) thesis. Keral 
iani k ka r a

http://www.nri-world


isteio Rod a"/ P-N- 1957. Disguised Unom
!:5e‘ . .  ^ e m p lo y m e n t  ana

_>iefflp loyment  i n  A g r i c u l t u r e .  Monthly Bui l e t i n  f
^cultural Economics and Statistics, Food ° 
Mricolfcural Organization 6 (7 ): pi4

Sander, 1985 Work ^ges and well beinq of
agricultural labourers in Paiakkad District, 
BopubUshed MSc. (Ag) thesis, Kerala Agri. University, 
YeX lani k ka r a

T'̂ amar3TT1'3n'73. 3m, . Kerala model- What is the
truth. Interactive Kerala Articles, www. ineractive
keralaarticles. com



Fave you included the area of
- A '-tappacly , i n  . . .

= a m p i e  a r e a ?  t h e

It 
affect

5 not taken as the sample area k' area because it wil,
t the average data for the district.

Is there any difference between disguised 
unemployment and underemployment?
Yes. Disguised unemployment means the population, 
which car; be removed, from the labour population 
without eading to any reduction in out put. While 
in simple terms underemployment means the number of 
days a person loses when he is willing to do work 
but there is scarcity for jobs.

What are the main reasons for the unemployment 
problems?
There can be a number of reasons. In the case of 
India it is mainly due to the increasing amount of 
population. Another reason is that the drastic 
reduction in jobs during the last years. Yet anothe
reason may be the c a n a l i s a t i o n  of Agriculture
labour etc.

,,.lM suqqesl
what are the remedial measures you
tide over this problem? ^  ^0

The most successful method I ran *  ̂ ,-^ker. Ifl
u • , r ,i her t han a JobBecome a jo b  p r o v i d e r  r a i n  bc a■ h is going
' he coming years get t ing 3 1 q0urce f°r
rlneam and so we have to makf ° ..,e4jsina 1 !l*’

i 11 | I v
other methods we < 3U  ̂ public |0̂{rgrreasing t

n n r o w f



7e y ou included the area of
.  -H- t a PPady' insample area? -n the
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a f f aCL

s not taken as the sample area hoarea because it wiJ i
t the average data for the district.

Is there any difference between Hi
en disguisedunemployment and underemployment?

Yes. Disguised unemployment means the population,
which can be removed, from the labour populati 
without, i ead 7 to any reduction in out put. Whila 
in simple terms underemployment means the number of 
days a person loses when he is willing to do work 
but there is scarcity for jobs.

ion

What are the main reasons for the unemployment 
problems?
There can be a number of reasons. In the case of 
India It ls mainly due to the increasing amount of 
population. Another reason is that the drastic 
reduction in jobs during the last years. Yet anct
reason may he the casuallsation of Agriculture
labour etc.

_ v/mii can sugge What are I h*3 remedial measure^ y
si to

thin problem:’ t t0
successful method I can «ugg« ^  ^

1 r 11 her * ban a J °  job p r o v i d e r  rath* ^  golnq to be a

ig years getting a ° ^  fl0UrC« f o r  j°b.
so WO have fo make our o • I he

_ s a v  t h a t
me I hods we can
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jnj_ties etc, but: this may not be considered as 
.caUYP°ssifcle'

p t 3 '- '  '

reason for increased unemployment: with

o r .”
g d u o * "

n c cdU- . .A- So educated people will wait xor tin.
iofcS =' to come, i.e. as educationIT — 5

• _r> increases the chance for getting new education

OCpO
g e s -

increase
t h e r e  i s  s e a r c h  f o r  h i g h  s t a t u s  jo b s .

the current rote of Unemployment in Kerala
Q

What i s

and -  __  . r a | -  *,c a b o u t  3.5% and■  ^ a the unemployment rale is about 3.5
*• W  ^  1 . it is about 164

■rn C3S'-tr.e
f Ke r aia



an

One

evX

o t  the striking features of T 
years is the increasing ral_Q econoraV in

^ j o y m e n t  in India is closely
jlation, modernization of agrl h* 

=slidUsation or agriculture labour, open u n e ^ o ^
3 true indicator of the gravity nf n  '

C0L 'y °f the unemployment
pC0Bied in  a c o u n try  l i k e  In d ia ,  c h a ra c te riz e d  by iarge
^employment in rural areas, which accounts for the 90
per cent of th total unemployed. According to the census
2001 figures released, 1 2 . 2 per cent ot the total (1.027
billion) lives in the rural areas. The addition of 
population in the last decade was 68 million in urban and
113 million in rural areas. According to Dev, (2000)
'ndian enp oyment da^a can be divided in to principal and
subsidiary employment and the study revealed that for 
women the growth in subsidiary employment is higher than 
Mir growth in primary employment.

One of the mo3 t worrying signs ot Kerala's economic 
crisis lies in the constant rise of unemployment. In

in Kerala t h e  largest percentage ot unemployment
*®°ng t h e  e d  i c a t  ; : p u  i t i o n .  K sr f llf l  h a s  t h e

i >f m  t h«  :ou n t »y • W i t h  l e s s  than

P*r cent of the popuJ il I t , ' lla accounts for mor.
6 Per cent of th« tot ii unemployed.

rn Palakkad d i fl t r i r  t , the main p>nl,,prn
Un H the mam

PloymenL bul of undetemploymenl ,IM nature of
fc. ,hc seasonal nat

onsidcrcd to be efforts
r  f* h  1 ^adoep, IhhO). . ... ..nemploym'-11'

i s (

rp•e (Pradeep, 1998) ■ I" ' ^  ^  ^employ**"1
a n a ly z in g  the p a t t e r n  arid primary da a

cad district wlfh 'l‘p ,f rMndom sampHnq-
by the method of m u it ls l  <J
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view of thenrogress in her agriculture in
P CW.I. Lrl0
inantly agrxcultural character of the economy. In the
of economic Liberalization it is argued that the

sector should be given the status of industry
meet the domestic as well as export demands.

Agriculture is a pre-requisite for the
order to 

Capital formation in
owth of A g r i c u l t u r e  and is vital for sustained growth of 

Lp sector to meet the increasing demands.
Recently the government has set the target of GDF 

rawth at eight percent per annum for the tenth five year
j

plan period; and within this overall growth the target for 
agriculture gr wth has been fixed at four percent. It is 
not impossible to achieve this target unless capital 
formation in farm sector increases up fit teen per*_<_nu
i contribut Lon to th- (DP.
the recent- year , capital formation in farm sector has-
been even half of t h i n .  Th a t is “ hy inspi"' <>* <-*»-

,, luniu the Nineties, toons having been very eat i.sfactor \, . been less than
growth rate in Agricultural seel'1

Thus we can say that 
>es- lhUS . iod°f that in the Eight

:u 11

i t h e  E i g h t i e s ,  n  —  , d
r „ital f o r m a t i o n  over a pi ,Jre t h e  quantum of capi f a l l  r e c e i v e d

Jr more decisive t han the q u a n t  urn of
lat Period.(Singh,R.P.2001)

f o r m a t i o n

r)rfli nq I o Mur ks'‘

'let i vi t y to l ho no

i t-q] Formation
to Nurksn "The moaning < ' ^  curr.nt

■oclety doea not apply 1 0f iiwiedl,ll£'
„ d s  a n d  d e s t r  ■



. ^ clor. b'jC direCt a part of it to the
goods,t o o l s  a n d  i n s t r u m e n t s  '  1,19 * l  "9 of

t&L 1 machineQfacilities, plant and equipment. This „■ ^
* * '' 0f society's currently available r= lvsrsi°n
t ) . esources to the
BT-^ of increasing . ,e srock of capital goods so as -I

e x p a n s i o n  of c o n s u m a b le  o u t p u t  in  f u t u r e ' ^
p $ °se

f o s s i l  an

ce of Capital Formation
gjortan

, -apital Form ation  is regarded as one of the important and 
principal f a c t o r s  i n  economic development.

, «v.g. v ic ious  cycle o. r .• e r t y  in underdeveloped cour.tries 
can b e  broken thr ugh c a p i t a l  f o r m a t i o n .  

i|B> to low levels of .n ccm e  n developing countries, 
fcaand, production a n d  i n v e s t m e n t  are defi( Lent, 
asuii in i r : :ien of r a p i t a l  g o o d s ,  which ran be removed 
t |  cap! ta 1 t o  rma t i on.

* The main purpose o! economic develi
capital ecru 1 pre-n f on i sufficient

| p r o d u c t iv ity  in  n r  u l * u r « j and

formation leads to fuller utilica
^sources.
^Piia 1 Forma t j o n  1 c ad u t r h r - 1 1

realize the er >n f i3ra'
s p e c i a l i z a t i o n .  prrividp » 
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ictions by the creation of economic and I cial

s * capicai and thus bceaks the cycxesb o E h f r o m  d e m a n d  a n d  s u p p l y  s i d e
z ->

Capital f o r m a t i o n  l e a d s  t o  i n c r e a s e  in size of 

r , n3l output, i n c o m e  and e m p l o y m e n t  t h e r e b y  s o l v i n g  the
•  n  T~\ i  “ i  I  ^  ^  __________  *le!riS of i n f l a t i o n  and b a l a n c e  o f  p a y m e n t s  a n d  making 

e _,r:r t r o m  t h e  b u r d e n  o f  f o r e i g n  debts.

^ i n g a n ,  M . L . 1 9 9 9 .

Capital Formation i n  A g r i c u l t u r e .

- -,i form^ • ’ agri :ulture comprises asset sreanon,
■ J§0 i “ ̂
dUectly and •• : rectly, for augmenting production. It 
rrers to reclamation of land, bunding and ot.ner land 
uprovements, digging and repair of wells, development or 
linor irrigation, laying ol orchards and p„anta..ion, 
pnchase : <-rr,ents, machinery and transport equipments

farm building instruction. (All India Rural Credit

physical man made productive
* _ n V P  ri a i i y  addin on to p h y . n c o. , nl yie-dmg income over

t rare durable an J 'F'1 tvr^s of
u  theSe varied types

if i imp. fn rt men * individualt im«°.
Ln rig r i > 11 ■

, . .. -,11 t h e s e  v a n e
lriVe;"n"11 , bv individualfinancea »y
'Ulture :aP aaencies li*er-nliective agen-

rig surplus nr by ^ ' moos) °r ^  t*lGM o n  9 N W S/, non-government o r g a n *  ^  consists °f
Capital f o r m a t i o n  m  investment is

i,„ i n v n s l  ment . While p n -  ‘ pubIlc
s h o r t - *  prI t «. > ^ 1r f1 , i r i ' u i11 1

f the societyms 11 \rir* l i n o  o i
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W L l i c  i n v e s t m e n t  o f  a g r i c u l t u r e  w a s  m a i n l y

„ ja* and medl'-Un lrrlgatl°n ' construction of
^ n t s -  Huge i n v e s t m e n t s  in Large s c a l e  dams, flood 

and w a t e r  s u p p l y  f o r  a g r i c u l t u r e  m a d e  substantial 

S t a t i o n  t °  h y d r o p o w e r  generation a n d  f ood grain 
. _n But, side b y  1 -, ;:.is h a d  p r o d u c e d  a lot of

I a n ^  e c o l  v g i c a l  p r o b l e m s .  In m a n y  casesvironmen
T  c r o p p i n g  h a d  t o  b e  c h a n g e d  to low value staple.

holisti-c a p p r o a c h  to d e v e l o p m e n t  n a s  raised the 
c ^ p i a t i v e  i m p o r t a n c e  o f  i n c r e a s i n g  agriculturalquestion oi Leia
K-r rF*t- a m i  nq the ecological balance and the sroduction b /  r e e a x u x n y

tecwological a p p r o a c h  o f  r a v a g i n g  t h e  n a t u r a l  resources 

food production. C o n t e m p o r a r y  c o n c e r n  over the Tehri 

*  Na r mada  and o t h e r  dams are o n l y  t h e  r e f l e c t i o n  of that

great issue of d e v e l o p m e n t  a p p r o a c h .

K  . ^ offprt-ive i nvestment inThe call is now f o r  a  g r e a t e r  e f f e c t i v e
■  , ,.,-ms ot increasing recovery andagriculture both nominal terms . . .
r  f , r 1[ld d i v e r s i f i e d  output consistent
ureal terms of greater an res0Urc8 pattern
. . . ,  1 r v ot ecology rjn* -n region-i 1 di V “ t /

didyanathan, 1 'td'i .

I 18 
be 

duct Lon
)r-rUnt 

Tor

revolution has
f i i ’ tfreen rbeliev^i that cr 'p *1 agricultural

: r i  <-n\ i o n  OI
i . CJ agotu-

redefined and I ' r adopt ion 15f technologJ.caL
>n with t help ' ( igriculturc,
not only for overall growth n ^

4 I | W ̂  ̂® -v
increasing the inrom«‘ r) investing uqi T nstGfld j v-j g

••rq nearer I povert y irvn * . pQwer P1 L'ri nation ancl 1 building
'■8 l" long gestation ir >• inv8„t,d 1" f<jI

■ apit . 1 h >• n*c«*,atV
,ir. ' , equir"en'' ̂ s find



. # 0 *  It W U 1  increa__
K  as as productiveness. The '̂ «he capitft,
Y 'formation and Savings in j C 'lng group
* "  1 9 8 2 ) a n d  t h e  K h u s r o  C o m m i t t e e  1 3  ' G° Vernmen t  o f

e Pointedr  physical assets formation for „hich pufa severa:
'^,-gent [ R e s e r v e Bank of India (rbij, 198s_ ‘ lnvestn,elr

^-centric investment in irrigation ard
f . e a..a mono-cf—
:r:duction system ol green revolution has now - ~
p *  to a diversified investment ard ° 1  ^  
w  diversified

paction system under the liberalised —
°pen economic 

:̂jie which establishes greater linkaqe w - h  ^w-tn the wor'-
arte:. The production sub-system encompasses development 
,f| different agricultural crops in different regions. :t 
feres development of different types of land throughout 
■pnontry consistent with a agro-climatic zones.

Bp distrih’i1 ion sub-system requires storage, transport,
1 I

ing •/ •* :. large investment. The agricultural
■ snsion , / input dis* I ! hution sub- tea,

-ion sub-system includes huge investments in training,
id c' rertilizor, bi • hi . , ' - mac ncry, j

! l « c t r i c i t y .  Thus investment in agriculture can have 
spread result r.-j 1 r. hiqhei rate of return.

^ fa*btucti ir«r.  l. » f orw ar d  ^nd backwai J^^-ures hrive irnp»r>r r wrwai
F***- A notwork r oads and transport connecting eve
T *  of the country will extend the market and break the

-  laric1 ijrfll
‘-Ai'cle o f  b a c k w a r d n e s s .  With growicm *  ̂ inrre— ind cn*
0n' market ess i« import*®* ° victim-

W  «nd o ho are often the victim-
:|i t p b i  ; ,i • ho f a r m e r -  who at b,fL r̂r*dUC'tion-

the bumper crop and F r

c



' cr>Ik '
develop111' n t . It will i n c r e a s 6  the capicsi

r\ ell as productiveness. The Working group ̂ cr*
Savings in India (Government o£ 

Committee pointed out several

rr

r *  f»c-ation and.9fl2) and the Khusro
i assets rcrmation v.’hich public investment.

t  vWsiC .c-:- • ve Ban it o
.5;^eG'

iral assets
vc __ f India (RBI), 1989]

; n v e s t r e n t  i n  i r r i g a t i o n  ar.d mono-crr 

M S ^  0 f g r e e n  r e v o l u t i o n  h a s
C \

n o w  to yield 

ar.a d i v e r s i f i e d

i n  i r r i g a t i o n
;ae-cer.tric

L o t i o n  system.
d i v e r s i f i e d  i n v e s t m e n t

- i a c e  t 0  3

' . B  systfiffl u n d e r
" ' t l i = h " e s t a b l i s h e s  g r e a t e r  l i n k a g e  w i t h  the w o r l d

_  d u o t i o r .  s u b - s y s t e m  e n c o m p a s s e s  develo p m e n t  
aar<£-* *  ̂ r^aions. -t
*• 1. - i -*- -

h e  l i b e r a l i z e d  o p e n  economic

agricultural c r o p s  i n  d i f f e r e n t  regions. 
—  different t y p e s  of land througho---•res development o-

f„  c o n s i s t e n t  w i t h  a a g r o - c l i m a t i c  tcr.es.“e country cc

he di 3 t r ic  - , u n - s y s t e m

<nlesaling w 
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I
r £ u c tu r e  i n v e s t m e n t  extends t h e  h o r l z o n  Qf ^

^  and m o n e t i s a t i o n .  S i m i l a r l y ,  s t o r a g e  gnd fcr

-  .-ire can help a lot in generatingjfl0Wr
of agriculture.

&
LUS

rnvestm ent i n  A g r i c u l t u r e
P& »*■ ^

f qr̂ bilit'/ of investment, measured by the expected rate 
on investment, is the key determinant in privatee r £ L ^ p F

in, decision-making. If this return exceeds the rateinvestment
r I ereSt on funcis borrowed for investment in question, 

investment is a worthwhile proposition (in the case of
I / own funds the relevant reference point would be the one s ■ 1

tunlty cose of such funds) . However, uncertainties 
atouc the expected returns, risks associated with these, 
Bd an investor's risk-taking capacity (plus his attitude
•wards risk) 
Tntplex proco

render investment decision-making a truly

e lion 
ctor. At

. -vm*- rnmes from household's share of private investmen - crmentrarm household investment
at- low I *'•/*> i of income/ »airHr lfiw 1 ‘ . minimumc’ Af """ lwel! ' first determine 1 by sui vi.a .decisions are

i investment cieci
food security i.s not- attain* t |i h rate of time
racterized by high risk aversion an and t0L  to sustainabiii^
thence, which can be adverse ..--holds can be

, , n ic farm nou&<-
tciency. At h i g h e r  income i e  ^  agriculture anc
v responsive to outside incentives- " depend on
LL t 1 ho houseno ,
C(J a n l z e d  a r  1 • n  s o v i r M j f l  °  c o n d i t i ° n /  ^t Apiiri® - ji{ of
C u l t u r a l  o u t p u t ,  c o n s u m p t i o n ,  •  ̂ ^  ^  f i p r » a d

1 ®arket inq of products *® nohi li**1 *”n
inin UKj i n s t  rurn* 11l i nst i t ui i one ,in<i



by the financial institutions ln th=
,-1*1 6 ^ - 1 sector,tf-n<7sp *  substantial

At the disaggregates levoi t •
61 inais has now thr* items of 3or i ;-j i r -r-,: , Lr-̂ e;

j>S- in
on7’-/

systems 
pattern

a a r i  : u i f j r a l  Drn j " r e sproduction the 
of production, che tenurial "
=,„-! f>,«  ____  , ref°rm-based. . . . ~~ i-c-LU^m-based>--tion system he dryland and hill 3rP-teodi^  ̂ ■LJ-1 area system of
- ̂ r  ̂1 4 4 * * • J i Sli r r 1 nr

under
■ ion - Whileproau-“ ^ x liy unaer
^  green resolution sysLem qoes to the big fanr.ers,the
epase of agricultural production and productivity under

r cm/5;f : r: mnrr- , ̂ r<ani »» ___ •,
;:.l2
•anurial

,o the medium and
pubU: irr/-.- - ----  ^ m i n o r  i r r i g a t i o n ,  storage, r-ad and

he growth

reform system is more 
saving goes t

evenly distributed and the 
small farmers also. Greater

tment in - —  ■—  ̂  —  f

other inf rest r i'r û -- w: 1 ? irther accelerate t 
process (Saha and Swaminuthar!, 1994).

Trends in Public and Private Investment in Agriculture in 
India

Ml
*11
’I?
i •

r ■

f, ro-.'. t i p il AI formation in a r| r ic n II i*r r

• •

! • . . .......■ ‘ i' / / /
' '  / > y y y y '/ y / / < * ' -



:Sj

tso

ICO
UQ

c '20 0
1 IOC' 

20

i0
20

*£

- /

/

A
S

s
*

: r - I

» . >lwI >> "5.
3 r. .Je * 7 *

*> SI C> *>* Ct>-
py

a  •
79.

C±
— m

JFiTl
IttJ-V. M

r.- ril
1-i

r.i <V
r ̂  
r* no on

•ti beh'j’,
■’'icuitur.- ,
r-IPe of do . J .i

and s U  ucl'ire ot gross 
Btry arid f ishery 
1 Lndti tutLons JtJ bai’ea

f o r

Moitdl formation m  
i GCFA > as per 

. ••:.* • s ii o
A I

1 I^ated series from I960 t 1 11 ■’
w* f̂ldlyg i ̂  i t v, . ) s !. '1/ ' M' I 1 *

from a m e a q r (
i i • - ''A iu i us i v»

-hanq 1. vel
l ri it.Ot r • ;• Id

5  6 3  b i  I 1 i o r , , r ,

’’‘'•'•liter, ir
• I

<1

y* rj I b

o Hs I

*  i ■ i .P 1° ■

h i n o n  ift 199G-99

oil Lion m
ir,d gradually

i,c    . Thus over o
-'ed i oucl i Hu i- ; >" o 1 L1 1 • , t > b", . ' | pj «f? »1 1 • *

I ^ a r  p e r i o d ,  19 9 8 ,  f f<‘rj -t ; , r  r Y L .6u* _ . . , f  GCFA !■of ■ t d g r i U o n .  T h e  b e h f l , / I 0 ; j r
O  I

i n g  w h e n  d r  < ■. mp<>> o s f  d  b y  J |̂f
l * of

9 u b l i c  a n d  p r l  it.**, f l i n c h  ! h e  l ' 1 ‘ . r ^ i ' V
i i . i n  ' I 1

Tii I. i 1-01 1
G C F A

Phbiic
tlhUefi

S t i , r ! t rW l,d rom.r d down

fail;nq 'ill 1y
wh l i -

jJiCJ 

•!: 1 ̂ 1



* ^ ated 
r

f ro m  1 5 9 3  ^4 onwards. The u ̂ snare of ^ *
in total C-CFA increased from 49 Privata

co 75 percent in 1998-99. PSr Cent in

. w h i c h .  a j r G  interpreted f-o ■

0  “ “  fc° “ dicate 'relative

over:r comparison to the share of agriculture GDP inI iX*  ̂ —

all GOP( about 254 in second half of 1990s), its share in
GDCF is much lower (between 6% to 7%) .

f The fall in share of GCFA in total GDCF (from 14.5-65-
i from early 1980s to late 1990s is much faster than fall 
in share of agriculture in GDP of the economy (36.-25.' 

f over the same period.

Factors responsible for decline in capital formation in 
igricul tur e

♦People find it easier to save in the lorn ot financial 
assets because of quick liquidity of bank depoMt.- » at her

.   M l  r c * .than 
71;,

■ - J *w ’ » VI '-4 J v* 1 -Is
an invest in capital formation in agricult jre.
k. mri t h* ch inging I =*' elrapid 1 y dec 1 ini r f arm n i ze aril
f i m o t h  • fa t01 w h i c h1 operaf ion i1 hoi I ngs may I" "" '• .Miture by the private 
f-tted capital formation in aqr h -
«ctor • do n o tl i n d l o r d s
^  l a n d h o l d e r  a n d  a b s e n t e e  ‘ ^

l?n*r ’ l l y  s h o w  i n t e r e s t  i n  c r e a t i n g  f >  e  and|ĵ k. q  r* ©
a^ r l c u l t u r e  ,, f t '  i i  in f  e r r s  h o id ing»F  c a p i t a l

t ** f or  t h i s  m i b n f a n f  i a l  P ^ rt o i  130 lqCJ unable  to
•■t j j 11 * k

does not take place as ban - f.imti,rlV-
•• v, o f  « ~ u r '
Kf - t erm l o i n s  «lue t o  '



Who take land on lease also do not show nuch 
itl creasing assets in the agriculture sector as 

tenure is not certain and is generally given on an
■ <- ip v xsw Oi itie iear of pr : __ .T b3Si-S 1“ x UJ- creating tenancy

\i3l

"S *

u r l c  0

- C-Gper implementation of land reforms in the
I v*=*c resulted in not allocating lands to the .̂ try n

^  _.j nroperty riqhts were not conferred to the
• adless a*-- * -

. , the landlords owning substantial
;»ndless t l i J - ‘

' f rres of land which are above the prescribedpj-jcer oj. 3 - -  - t-hPV arp unable to cultivate the entire lard ceilings, -ne-* ° -
,B l o w i n g  by themselves and therefore they are not able

substantial amounts for capital formation in

*his sector.H E  i Pir.o r  who account for about ce■ji ^ r n i n a l  farmers wnj j —I 1 aTtG wi-yAI .
9 ** . . ner cent Ox th

“r.t o opera":ona
_j oq npt cent or theholdings and ^  P

.llv interested in formation of
crated are, are gene i limited
-1U1 base but their investable surplus is 

h  r ntial investments in fixed assets.
0 alLow , . ,r v  rather.r-̂  complementar\ ̂ n’/(*st mfjnts arhblic and private in- ► h\i<? a fall in,r-h other and thus
than a subshitut . ̂ -n -r , formation 1

i -  i n  L [ f l i  L, r p r i v a t e  coi[Wb lie i nve s ̂ mo n ‘ 1
* ?£ icu ltu re . £or ma

s i ..-i 1 on 1 ̂  1 n^wUtilisation o f  plan all'*- than creating
itttgatlon structures ra. her gricultur«-
• t t u t t ,  y f f e c t e d  i n v e s t m e n t  I n  t m e n t  * "■wucturea, has -iff' 0r inv frC-

]a r e d u c e d  p u b * 1' 1 p o t e n t * ® 1
'  , w i t h  uT.ut i * 1 ? Bflrlc u U u r . i
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w h i c h  d o  n o t  c o m e  n e c e s s a r i l yon, - rii/ -hro«jgh pr-vare,
f  3 r Therefore, public investment . *

5Crtien-' - s  n e c e s s a r y
< „  respond has Been classified into price _

j-elated factors. Non-price rel^-eo factor^price 1 actors relate
teO*°logiCal changes, lrrl'3dtion- etc. Research studies
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factors.
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I  L ,  shows that che percen 
I : for machinery and J *  C  A
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due to rise in productivity, technology spread to new 
infrastructure is being utilized better.are33 aru 

r e c n s  o f  T r a d e

private i n v e s t m e n t  i s  d e t e r m i n e d  s i g n i f i c a n t l y  by t e r m s  of 
t r a d e .  I n d i a n  industry was protected by various trade 
p o l i c i e s ,  but not Indian Agriculture. The administered 
p r i c e s  have caused improvable terms of trade for 
a g r i c u l t u r e  by keeping agricultural prices artificially 
low. Subsidies on different items of agricultural input 
h a v e  a n  important role in generating surplus. On the one 
side, it ls argued that greater input subsidies on
irrigation, fertiliser, seed, oil, electiricity and credit 
increase production at reduced cost and ensure price 
stability and food security for the millions of poor around 
t h e  poverty line. One the other hand, casuality is based on 
HBark̂ *" principles. It is argued that subsidized production 
and prL- Lng repressed the agricultural system and the terr s 
of trade. Bedured subsidies and price incentives will 
enc'VJ" 1 r" produ • n, increase profit m d  capit •

'■ Nation and capit d formation. Unfavourable ten
trade for agriculture will reduce agricultural surplu: ,
discourage private investment and i ncrease the intensity af 
rural poverty, and the favourable terms of trade wi
ncc< 1 ... . ' « " "  11* in re  i tment and reduce rural

poverty.

Subsidy type intervention and market-oriented incentive
*** al • v'* mechanisms to encouraqe agricultural
Production and capital formation. ]„ both the strategies
“   b U  »urpiue i. likely to in,,...., which may be



back in aaricuLtural development or may be spent
ploug ■ e ' J

conspicuous consumption or may be siphoned off from
. 1rure and diverted to the financial market. The agri--*-

rowing importance o: non-food consumption and financial
asset holding in the agricultural sector provides an 
eXplar.3 tion for the decline in capital formation in 
agriculture in recent years.

Institutional C r e d i t

It has formed major proportion of total fixed Capital 
Formation in Tndian aqricuJture.Therefore credit is an 
important contributing factor for enhancing private 
investment in agriculture.

P r o f i  t a b  i l l  t y  in A g r i c u l t u r e  s e c t o r

When the vaIu«• of input is found to be less than value f 
output prof' i t abi I L ty is more and in such condi tiom if
found thrr̂ ' is in inor'-ase* in private investment . 1 i
exam| i when th< i of fert i L L zers, se<ids et riai
than price of grain prof itabl lily increase . ALso t irr- i -=
will not be able to fol low rer :ommond» *d pract ices  ̂11,1 t; I ,• r- 
by p roduct i on dec r ea ses.

A Micro Level Investigation.

„ in a block Level study conducted by
Prema, (1996) Capit il bo rma f ion is referred as 1 nv« t merit
r' pr' 'duel 1 ve i; <a of her than purchase ->l land. H w -vet
*pendLturr> on land for rer'lamat ion and so*. I * on; * i it ai'<w



created as 
productivity of sail.

investment; s 1 nee t hey

In the study stratification w.j:. i m
based on holding sî .e as.

Class I 
Class II 
Class III 
Class IV

Upto and including 0.2 tha 
0.25ha • 0.5 ha
0. 5ha - lha
Above - lha.

Graph showing Capital Formation in farm households.
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,-cs wise analysis showed that- i ■ 
a  r XVestock was „

l t e a  of capital formation in class I and cla 0 mai°r
class I- livestock was followed by 11 fa™*- In
[ t 6 . e i W '  irrigation appliances (16_31%) M o v e m e n t

repair of wells (12.55%). Apart from livestock 3nd
appliances, followed by construction and rigatlonana repair *buildings were the most important items -f ^

i tt - ems of CapitalFormation m  class II farms.

on in
on

Transport equipments was the most important item of capital 
forming in Class II and Class IV farms (40.65 and 67.54*, 
respectively. Other major items of Capital Format! 
plass III and Ciass IV rarm are purchase of irriaati 
applicants and implements (19.08 and 10.38% respectively!. 
In class 17 farms, one farmer had invested in biogas plant, 
which accounted for 2.41. of Capital Formation in that 
class.Land improvements arid digging and repair pf wells 
were usually neglected by these farmers.

formation

Since a 1 1 phyr> i 1 i <>r:; are I labLe I o wear and Lear
this value depreriatt over the year. So net capital
formation is estimate J. N^t capital formation was arrived 
at allowing for depreciation and other losses.

F a ^roas capital formation depreciation 
111 showed an increase in value as the farm s i z e  increased. 
Hh',n all the rarms wore considered the overall rate -t
C,pUi’ l F o r m a t i o n  p e r  f a r m  m a r k e d  out  t o  ?-«-  11

  c'-iytit 11      ■’ '***' i
P-  annum was necf.aaaiy tor su.t-inabl. -nricultura



The remarkably low rate of rar^ i<re'-'ProetI Capi'-al Formation
^  c..s3 I and Class II 'arms may be that investments in
m  b s e t s  might not be economically liable they might not 

abi’l-11’' r-c invest because of poor savings

Het
f o r m a t i o n  i n  f a r m  h o u s e h o l d s .

i rteins 
l a n d

imp rovem-
|iurcb^e
lives toe

589.22
(1 1 .17)
1103.25

| irrigat 1 or. 
appliances 
implements 
Const rue r i or.

ransf ort
gas plant

tP VI loj]

■ V.. .uJi* 1 t Ivlt

n lndicai



reference year. In class I fanns, livestock
„  Jne r e '

duEing
(51

un—j-n9 followed by irrigation appliances '18.81
16%) wa£-em^nt U ^ * 2ir) digging and repair of wellsj tjnpt°viaS° -in r-lass II, the pattern was irriaatior.whereas
• inipLements (36.8 6 ) followed by livestock
(1 _ _r  ̂ i n /, o t ° \appU * j d ,ggina and repair of wells (14.21 )
05%) and d '9 '~ '(31

|  appliances followed by livestock were the major
05 and 29.17 of net capitalcontributing to j - • -

^  r aggregate level. It was followed by dxggir.g
formation a ,16.61%). band improvements (12.92 anc

and r  ;0: -  - e - r ° e £arm buudings (2-7i4‘‘
and 
cons

t o t e  oE C a p i t a l  F o r m a t i o n

H E .  n |Rrf)in the yearK  . nf capital formation (RCEHThe rate oi
calculated for the aoorcgate.

I 1 w  «■ w

' \ ' 3iid Kt ~ ̂
Where NCFt i» the Net capital £ ^  ^  of (t-l)th

is trie value o i  \ )l

m  in value us
y e a r .  . 3n i n c r e a s e

.  ,  sijowed an
R ate  o f  c a p i t a l  !■ r

i l l  r a t e  o*.
the farm size Ln-:r'-v • „,dered the o''01' s

< -onS i 1 7 (. »?# 1When al.l the farms oUt t ° ‘ l0■  , t irm markpr' at least ^
c*pital Formation r*t° Mi«urali L-nrmat l°n u p  aciticuJ*reported that Capit u\ ^ ;Ustainab  ̂ Fortnat Ion

annum was necessary r ,te Ca^ Hnefit* ’n
. , low 1 1 i nVestm«

^•lopment. The rematKa / lha’
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might ncT: be economically liable they might not 
ability to invest because of poor savings.

of capi
tai f o r m 3 . t i . o n  I n  farm h o u s e h o l d s

Gross
capital
formation
i '"•f w* , . P S -

llass I jc:iass II Class III C:iass IV 1
1328.34" :

I
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e n r  These " w o  p rob leas are complementary and high
t r\ ^  S ̂in  ̂ • the resultant of non availability o£ labour
-,e rat. Qf various inputs was recognized as the nexi 
r* Pc;L ^r-oblem. Adoption of recommended doses of

ll'r rrauures etc. depend mainly on price of the
£6CtUi-zes'

The
su

’ r * .-ducated youth and lack of irrigation
' ,, c-o remarked as constraints to capitalfaClUties were
formation-

actions and Policy implications
^ E T o r r e d  institution should undertake systematic

S r T n  U  the districts and develop the profile of
r/9I id- both in rural and urban in terms of theirhouseholds b # is useful for

soc i«-econr*ni c condition. Tt
region specific plans. should guide and
Concerned ^  in . proper manner and ensure
channelise , he exis, ing potential.
the maximum ut iH7. rtices could helF

•Group farming and nroup management P -  be
,  o £  . . v a l u a t i o n  and P--OP

to redu • • K, , :;hi Bhavan .
encouraged to avail ttv ocr ,r , :tlce thrift a»‘1

*  People sho i i ' " " ': titution hould b »*«
f . u a n k i n u  in-' attractive

increase > h e u  ~>r* L- f andn  remunerat ia
offers to formu I at e mor

11 . ..lints lin:1deposit acheme i. , constr<
j , tn id'in’u V  . r them.
Efforts should U  m id#* 1 rry , im'M
Gbatacles to Cb pital Formu- i"n

Cotl̂ fu3ion i7
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ic0Xt P « iod aS a reSUlt 0f the -teep fall in prices
t 0f Che farm commodlt:l-es- Recent developments in global

^de ^ e  adversely affected a wide spectrum of economic
itfities- Being the maior cash crop producing state in

l country, Kerala is perhaps the worst hit on account of 
B̂Saf new agenda for trade liberalisation adopted bv theI ^rnment of India through its import policy. The emerging 
enatio warrants a paradigm shift in the approach for

| agricultural development in favour of consolidation of the
[Lall size holdings through appropriate institutional 
I arrangements promoting group endeavors and sharpening the 
I in,3tit-jv e  edge through improvement in productivity ar.d

ScaLing up of the production potential through
■Lvfrirtinn of new technologies including bio-technology, 
well organised arrangements for micro propagation, value 
addition at the farm level and linkage with agro processing

ft r \ t n  c n l  VrlClG t h 0  f  3 X-'IH IT 01*11 x. — OUlare the measures warranted to saivag
its present plight. All these processes require adequa.e
capital investment. Thus we dan say that prosperity 1

an closely linked withagriculture sector in Kerala i£>
; • r n u i e w , 2 0 0 0 ); capital format , r n th, sector. (Economi. r.vi



jfhaC is the reason for the decline in publjn .
investment?

The bserved declining trend in the public 
s;nce early 1980s is attributed to several ^
of agriculture, rising subsidies and drying ud ofy JP or resources
with Che government, growing opposition to big dams a d
fes.Another important reason could have been the dramatic
fail in Che wor j rice price during iop0s frQm about
fcOO/tonne to about 5220/tonne. This upset the economics of 
M jor rice dominated irrigation systems and the internal
rate of return (IPP.) estimated on reduced rice prices
turned ;'i - be ci i ower than what was envisaged
earlier. i his perhaps d.ssuaded international funding 
agencies to lend for major irrigation schemes.

Inspite of f.h* •omplem-'nt ir:ty between put lie and private
investment why t.hor»- a rise in private investment in

i" , * • eib pub Lc i nvi t.rn* nt is decreasing?

The receni re-'iv< ry in private investment despite the
m  put [ i k riV€?gtment, can in part be attributed to 

tĥ  '! Jnifir-jru ri • in igI ;ultui 11 price® in the last few 
^ • T e c h n o l o g y  advancements like the spread of high
hiding varleMeg and improved utilisation of the
^liable infrmtructuro must have Induced private

have lei:
^ e n t .  Institutional credit must a u

ôvi,iinq
* » »*..» « I i I * I ' .1 li J i 1 |* _ —r t-pnn loans

m. * subst i rd i l l  amounts by waY ‘.inre Us inception in l 
t t u r e  a n d  a l i i  or ]  p u r j  since
'̂•i I 11 ji , i , VIpi til I thiT iori.



:c
Btion in the Present day situation ?

> a 0  present day situation reserve bank of india,s
t6 to 'create an environment in which funds are available
gt a lower interest rate' . RBI announced a two per cent cut

- r.... . rati° (CBR> 7.5 per cent to 5.5
jgj rent for banks. This will help to mobilise deposits

banks. n sucn a situation capital formation in farm
households should increase.

But econor sts are saying that fresh investments in 
the current phase may n >t be determined just by the cost of 
cred-t, rather ir w: 1 t go up only if there is a revival of 
over all demand which is severely lacking during the 
current slow down phase of Indian economy (Mukherjee,2001

What is the importance ot capital formation in the
homestead f a r m i n g  systems of Kerala:

In homestead t .inning systems where multi-tier cropping
t •> improve scilis practised investments ure n,,‘ * 1

Utility and for ri jat on. Heavy inveetments t o *

machinery however are not much important under ho
c ..r, ns maintenance of sc ifarming. Bui to support diverse crop 
utility is import inf .

H)



^ e e . A - 1996- Dynamic capita l form,, ,on in 
^ f i n a n c i a l  r e i r r ^ .  Z n d  , ,  “

T r e n d s  a n d  d e t e r m i n a n t s  of .
• * 1 A ^  O NT Ji ^ IiStaents m  agricult ire. Ind. J.Agric.Ec n.5i 4 . . •• * “ ‘i t

^ . i c  review. 2000 state Planning Board,
fliirnvanant h a c c r zi, Government of Kerala.

HD.2001.Investment in agriculture:evo]ution and prospects 
www.fao.

Gautnam, D.S.and Verma, G .F .i 9 9 9 .Farm income and investment 
pattern in Northern Madhya Pradesh: Analysis of Chambe

Air. -\ltural Situation in India 9(21) : 65--

Goverr-er.* ,f Ir. : . Capital formation and saving

India, 1950-51 to • f ~i0: Report ot the working group o

**vingc ' - r :K.N.Ra ,M ;i:ry of Finance, N- Delhi.

*KUti, A. and B-V.r , , 11 . Capital formation in India;
“Wiculture: Pevi< , M r j  • h- Wvit* . K r o n o m i d  .md /W.rica 

38(21 607- .

j^^an,M.L. 1998.Economicn for planning and d> • "I"
H '41

if i —i 11111 r a B-i
*.©.1993. r,p jf,i formation in

 ̂ . . . Jourrtair'̂ i r\r-M  i if l >ri 11 'Tedi t

http://www.fao


tP**-' 7 47 _Wlfl „ -5̂ --*

Hifc.e
' c 7.3 r .e e r . a , - . # Jose, C . P. 1996.Some reflections on

Indian Agriculture. Indian

C3r . r :.5i. -*■ _ w— ‘ *liF1-'
* * n in for variable interest

tar-e;
12 4* •* *

-r1
and capital formation -n farr 
De/elopment Block.M.Sc. (Ag

tctserc- —
The 3 is. *  -- -

ty, Vellanikkcj r 8.

s-T **'* ' ' .Pw- r - ** '
acricuitural credit 
- r j I Credit Fevn'w

r system
rvjnunjf ’ "

x. Indidi-
.res

* *

F«SA„ - =

il •*
a iy • * ]<

t i

- *

k.i



a a  r i c '̂ t r- ̂ ^  ■ ' *v'- »,.» »v- ,u' a iui 1«« i-tribute - .t vV\MK»my |„ ,, 1 lnqeat
' . , r ' '■•'Ml .-XT n f
eco^o—  w  a i t]uoci i h > i . w

\ . . . ; ,„
ir.r^-r- ; . •fu> ‘l « W * t l c  as well as

l' UMl 111 agriculture is
- - • : °> 'Kulcultur, and
rital - ■■ ■ :ainat' growth ol the sector to

~==" " . iti the perspective of
the - - ' '■ 1 volut ion, investments in
agricuit ure „ - i pi lvate, have to be
divers it ; sis* :• : with geophysical conditions
50 tta_ - —  - — •- - - Cr., employment and income

• ~-i -eviate pov ty (Banerjee, 1996)

Puhlir :r ~ - :r agriculture has decreased 
over the t e 5 T t its. This is mainly due to
defective c.a'* ~ z r. 1 wrong and erratic
poiicie;.- ' -t s: f private investments ir
agriculture r , c, gross capital formation
in the se - r -r. 1  t o  be stagnating for the
past t«-'* , . comp 1 f men 1 ary nature r
public i'v- • pri /ate invont ment . (Gull
and Bath.a, 2 001,

Far* hoo^ onf rlbut 0 «>u >vei -
iplt a) format 1

a^ric;lf on I -I I'V I ‘ t ' • I

r

. s - ' ,yj9t oi T h f f l f t V *  1 1 , 1  * '
3 t o r n *  - I  1 •' fo,w
l y  7 ; . Ihun that 1 i‘*•'
3»"a - , 1 '" W 1 ‘ ̂ ; ' ' * , 1 ,»» * ■
P i U l  *>V I............. ..
nar I« I r . ' t W. ........ .^ f a n i l  i 1 11  ̂ *

* r  , , -...mi*' M  M»p w m \



agriculture continues to be the ,
r.Unitor to Indian economy, in the rgeat

S S S c  Liberal isafcion it J, «
•‘..-ieoltute sector should be th, tbj
industry in order to meet the domestic as well as 
eXport demands.Capital formation in agriculture is 

-requisite foi the growth of agriculture and
i Z  ̂  c n c  r 2  i n  n K  I n  ,-v. . _ i-

p r e
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meet

1.W -  . e — U i u u i t ;  d n a
Vital for sustainable growth of the sector to 
r the ifitreflo i.i } ..ion jnets . Tn the perspective of 

:̂ e experience of green revolution, investments in 
-culture, both p u b l i c  and private, have to be 

diversified c o n s i s t e n t  with geophysical conditions 
sc that increased production, employment and income 
generatio can a l l e v i a t e  poverty (Banerjee, 1996)

Public investment in agriculture has decreased 
over the past t w e n t y  ye m s .  This is mainly due to 
defective p l a n n i n g  and wrong and erratic 
policies.Though the share of private investments in 
agriculture increased, the gross capital formation 
in the sector was found to be stagnat ing :o: 
past twenty years due to complementary na uie  ̂. . 
public investment an d  pi Lvate investment. (Gulat
and Bath la, 2 001)

Farm household:; conl r i but •• a w  ' ^ 1Vvi1' in 
share of p r i v a t e  capital 1 11996) in
*9tficulture,. In a ttudy *onducted hy 1 
KorJakara Block Panchayal of Thrissur 
Wd-s found that the rale of capital 
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formal ion in agriculture
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x INTRODUCTION
The world has become very fast due to modern technology
we are trying to do as much as possible within twenty 
four hours allotted to us PmmEU Ub* trom time immemorial the
importance of time has been greatly understood.
In Egyptian civilization when floods ran through river
of Nile the Egyptians knew it is time for sowing of
wheat. The Sumerians calculated seven days by identifying
seven planets around earth. People of the old world could
say time just by looking at the sun or the moon.
History is full of quotations,legends, fairytales, jokes
all describing and emphasizing the importance of time.
New York times reported " an unhurried sense of time is
in itself is a form of wealth"
Abraham Lincon one of the renowned presidents of America
said ” nothing valuable can be lost by taking time "
Above and all there is something which we should ask
ourselves to understand what is time and why it is tc be
managed look the beautiful saying given below
T o  r e a l i z e  t h e  v a l u e  o f  o n e  y e a r

A s k  a s t u d e n t  w h o  h a s  f a i l e d  t h e  e x a m i n a t i o n

To  r e a l i z e  t h e  v a l u e  o f  o n e  m o n t h

A s k  a m o t h e r  wh o  h a s  g i v e n  b i r t h  t o  a p r e m a t u r e  b a b y

T o  r e a l i z e  t h e  v a l u e  o f  o n e  w eek

A s k  a n  e c l i t o i  o f  a w e e k l y

T o  r e a l i z e  t h e  v a l u e  o f  o n e  d a y

Ask a d a i l y  wage l a b o r e r

T o  r e a l i z e  t h e  v a l u e  o f  o n e  h o u r

A s k  l o v e r s  w h o  a r e  w a i t i n g  t o  m e e t

To r e a l i z e  t h e  v a l u e  o f  o n e  m i n u t e

Ask a p e r s o n  w h o  h a s  m i s s f ' d  t h r  t r a i n

To r e a l i z e  t h e  v a l u e  o f  o n e  s e c o n d

A i k  a  p o r t i o n  who h a s  s u r v i v e d  a n  a o c h i e n l

To  r e a l i z e  t h e  v a l u e  o l  o n e  m i l l ’ re.  o w l

A s k  a p e r s o n  w h o  h a s  w o n  s i l v e r  w r . l a l  I n  I ’ l y m - ” -



For some people time is money and for some time is wealth 
some says that time is precious. There are some specific 
characteristics of time that makes it important one to oe 
managed.

2. CHARACTERISTICS OF TIME:

Unique resource- time cannot be created or destroyedJ r

and it is present everywhere in this universe. We 
cannot see time but we know that it is there.

Saved or stored- we can save or money in banks. We 
can store our costly items in lockers. Still now nor 
a single instrument is developed for storing of time.

Bent or borrowed-we can borrow money and other things 
from other people or from some institutions. We can 
manipulate any thing in this world but till this age 
none has ever borrowed or manipulated time.

Irreversible-please look at your watches for a second 
or two. The second hand is moving while you are 
looking at it. That seconds that are lost by its 
movement will never come back.

EqU your sex, sect and
degree the second hand moves at same speed for all of 
us. No matter whether you are a prime minister of a 
country or a common citizen you have only 60minui.cs
an hour and 24 hours a day.

Maximized- it. does not moan that wo can increase our 
time from 24 hours to 30 or 30 hours. Wo can optim,.-e 
the use of our time by proper time management .

s



W a s t e d _ t i . m e  w a s t i n g  i s  t h e  u s e l e s s  s p e n d i n g  o f  t i m e .

X f w e  a r e  s p e n d i n g  t i m e  w i t h o u t  a n y  u s e  f o r  o u r s e l v e s  

o r  o t h e r s  i t  i s  t h e  w a s t i n g  o f  o u r  t i m e .

3. TYPES OF TIME [SHAH, 1995]

Biological — 01 the 24 hours available to us about one
third we spend Cor our sleep, food, our regular exercise* 
etc. An adequate and pleasant sleep is essential for the 
proper functioning of the body. Same is the case with all 
other things.Very often we cut off our sleep to increase 
our work hours.It is not a good solution.

Business- the time we are spending for our work
constitutes our business time. For an executive it is the 
office time , for a student or a teacher it is the class 
time. It depends on ones occupation.

Social- excluding both the biological time and business
time there is time left in our day. It is the time we are 
spending for our family our friends that means our social
] i f e . This constitutes our social time.

4 . T I M E  P E R C E P T IO N S

Man is a creature oi habit. The way we spend our 
time is largely habitual. Most people do not really 
consciously think about how they are spending. Time 
management expert Mcrril Douglas says that " the way you 
spend your time determines the way you lives your life 
and that is who you are ", Tomorrow is connected to today 
just the same as today was connected to yesterday.
Are you always early or always late 
Are you always in a hurry?

a uith vour examination bluos.Are you unable to rope with you



eSe <Juestions y°u have to ask yourself. Few people 
satisfactorily define time. Every one of us has an 
intuitive sense of what time means to us but we are 
unaware of that. At the same time we are also unaware 
that others also have a completely different sense of 
time. It is i_his different time perceptions, which leads 
to several human problems. So by understanding our own 
sense of time and that of our colleagues and friends we> 
can become a better time manager.

William Hoffer [1997] classified peoples in to elchf 
common categories based on their time perceptions. Most 
of the people belong to this categories but some draws a 
combination of two categories and will exhibit the 
character of both.

1) Futurist

ost of the peop.l e (bbv.) show this steadily expanding
ense of time. Such a person is in the mainstream of
ife, a solid and capable, if somewhat average citizen,
e gets along with almost everyone. For these typo of
eopl.^ past in unimportant rather paintul. He dots ret
orry about his past mistakes. Iln knows that ho is
ivinq Lri th*> pr<tsenl and in I hat way today is it"!1
nd he c a r e f u l l y  plans for t tin lutui

/



For these type of persons present unimportant perhaps 
painful. He or she is a busy person but usually involved 
with things rather than people. But they are optimistic 
about the future. They are intelligent , motivated and 
busy. Because of their uneasiness with present he 
undergoes a lot of stress and strain and because of this 
there is a tendency of alcohol abuse among this type of 
persons.

3) Existential

This is the opposite of Janus typo. Present is .important . 
Very good in human interaction. For them future is 
unimportant so they have difficulty in copihq with new 
technology and thoy are unable to vlsuniiza long loim 
goals. He will do well in all phases of business where 
human Interaction is essential. They are prompt and 
punctual and very good In human Interaction. Present M  
some times so overwhelming that these poison 11 so 
exhibits a tendency towards alcohol abuse.

R



4) Explosi-ve

Full of energy. Speed of his actions often creates 
mistakes and problems in his human relations. He speaks 
without stopping but too busy to listen to others. No 
care is given for other person's space or time. They are 
successful people because of their hard work. They are 
impulsive and internally angry persons and are prime 
candidates for high blood pressure.

5) Tidal

The same size and the overlapping of the circles shows 
that the person or this type of time perception is a 
quietly content person who is relatively pleased with his 
past, present and future. He lives his life with a sense 
of continuity. He or she has learned how the lessons oi 
past relate to present. He is steady and deliberate. He 
works hard and often achieves his ambitious goals.



This is the rarest of the time perceptions. Balanced 
imaginative individual who sees all sides of the problem. 
He is capable of achieving ambitious goals but it is not 
important for him.

7) Random

Q  @
The name itself shows the character of the individual and 
from the arrangement of the circles it can be well 
defined that the individual is with no sense of identity 
and is not moving his life in any particular direction. 
He leads a chaotic life and probably suffers from deep
Inner problem.

8)Pessimistic

This is the dangerous of the time perceptions. It is lust 
the opposite of the futurist model. He feels he has
nothing to look forward to. 
suicidal tendency.

The se people often show



D  Interruptions
(a) Telephone telephones are one of the most extensively 
used electronic media in this time. It is one of the 
greatest time saver also. But if not wisely it will 
become one of the worst time killers. Consider a 
situation when we are going some where from our house y 
urgently. When we are about to close the door the phone 
rings, definitely we will come back and attend the phone. 
If the person in the other end is in a mood to talk and 
if we cannot say excuse to him we cant complete that 
urgent task.
(b) Personal visitors- they will become a distraction 
wnen we are busy at work. Suppose we are studying for an 
examination at home sitting alone. If a friend of our 
father or mother come we can't tell him that my father is 
not here please come back after some time. So much of our
time is lost for them.

2) Meetings
Meetings wilL become time wasters when there is no 

clear objective, no proper direction, no effective 
leadership, excessive Length o( meeting, high level
meet ing on mi nor piobJ ems el c .

Consider a hostel situation where there Is a
sanitary problem, which can be cleared by simply cleaning 
a channel. For I his purpose 11 a committee is constituted 
including the vice chancellor, registrar and other high 
officials it will take pretty long lima.
}) T*rtkg you have delegated

i i ; i very common phenomena.De 1 e g a I i on i s i y
, , .-Moeriors to their assistants, fatherin legates students, ,nl n.r ,iro very common. It You -o son, mother to daugh er ‘
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4) Procrastination
. h*? . C - o . l \ [' ■ \ v »»nuniIII dl iflijfe I I j a  I *p rO<" C cj £  t 1 r

is t— •- - •' - *iiid 'pronrastlnetJLon Is ths
of 3-- : • those adage . 11 ih understood
»—  -■ - * -1' »cn is a n i n\| v> i t 11111 i i inf* rtA /be t .
What is croc: as’ in.it ion;' It is a imply postponing. I 
be due te two reasons;
(3 Habit-it is some thing inborn .it is the tendenc 
postponing things.
(b; Inertia- it is the resistance offered by the b 
body likes to continue doing things that it was 
before.
Other reasons for procrastinations are unpleasantre 
the task, difficulty of the task and indecision.

5) Acting with incomplete information
If you are going for a survey or an interview a. 

you do not know where you can got the respondt 
where the interview is most ol youi l imo wi ; e 
simply by searching the place or I ho respondent:-., 
is better to g o t  adequate informal ion bolero lomu 
interview or a survey.

6) Inadeguato technical knowledge
Some days before the now paper were tut l '• 

about different types of rains of diffeienl 
Almost all colours were heard thon. hod, blur. <• 
were there. Some ol our mo i cut isla I.* I I ( >■ > 
because of some acid some said it i ,,ur *



nobody know what it is. This problem Is w i ,lly d,1& L<_
inadequate technical knowledge.

7) Dealing with group mombora;
Think of what is happening in our assembly. if you 

on your television you can see many people shouting
slogans some fighting some rushinq towards the door. Most 
of the time of the assembly which is for discussing the' 
problems of the state and the people is lost by this. The 
speaker who is the chairperson of the assembly spends 
much of his time dealing with those members who are 
creating problems.

8) Stress and fatigue:
In our society working women population is more. Due

to the formation of the nuclear families there the women
has to do all tasks like look after her children, look- 
after the needs of her husband ,to cook food and then she 
has to reach the office and the same thing repeated in 
the evening. This continuous work will result in stress 
and fatigue, which is a very serious time waster.

9) Inability to cay ’N O ' :

No very simple word very difficult to say. Consider 
a situation when you are studying in our room in out 
hostel for some examination. If friend ol ours come to 
your room and he want you also to accompany him and it! 
you did not tell 'NO' to him it will result in
difficulties.

10) Fire fighting:
It Is actually crisis management . Aeroidimi to let*

Drucker the most common typo ot management t o t t e d  K  
managers is crisis management . Ant u ipat iv>u

M



is best for managing a crtaig, hy anu, ,, ,,rtl" 1' 1 ) iirj w„ , nu
prevent the crisis from happening.

6. RULES THAT CAN BE APPLIED FOR MANAGING TIME

As a general rule lor getting 1 hintjs done the
quickest, i_o do the i hing 1 hal everyone else has to do at
i_he tiraeo svc.ryone else isn t. doing l horn Mark McCormack ,

Parkinson's Law states "work expands to till the time 
available for its completion".
So set dead lines and respect them. Most people work best 
under a slight tension.

Premack principle: If you have two tasks A and B and if
you prefer A over B, do B before A. You will do both of 
them better.

Pareto principle: If all items to be done are arranged in
order of value, 80'i of value would come from 20" of 
items, while remaining 207. of value would come from 80A
of items.

To become more effective and satisfied with your use of 
time, learri to concentrate on 20V. activities with high
value.

Think of your hundred wishes and arrange them in the
order of your preferences, 
give you eighty percent of s at i s f a c t i o n

The first twenty wishes will



rime Management is reallv sely Self management. The objective is not to become super nrodimt- iP productive or super efficient but
to optimize the use of our time t-ntime to achieve or objectives
To work smarter not harder.

The objective of time management is to increase and
optimise the use of your discretionary time. 
(Pearson)

Time is the scarcest resource; unless it is managed 
nothing else can be managed 
(Peter Drucker)

Benjamin Franklin, "time as the stuff of which life is
made".

Time management does not provide solution for management 
problems. It will provide discretionary time in which the 
manager can find solutions, plan for future and assess 
overall progress.
(Mayer 1995)

8 . TIME MANAGEMENT STRATEGIES
1) Spend time planning and organizing - time planning 
is the most talked about yet neglected elements in
1 i fe.
I don't have time, I want to do but I don't have 
time, how often you have heard this or asked this to 
yourself. Poor time management can lead to delayed 
decision, unscheduled meetings, meetings extended 
beyond schedule etc. so spend time for planning your 
act.ivLt.ie3. Every night before sleep spend fivt



minutes for planning the coming day ana make a list 
of activities that are to be performed.

2) Don't be a perfectionist- according to our own culture 
and all other cultures those who believe in god says that 
only gods can create perfect things. For all things there 
are certain standards fixed don't try to go beyond that 
standard it will be mere waste of time.

3) Learn to say NO- a very simple word but very difficult 
to say. So don't say yes when you want to say no. Try to
say no in a nice way

4) Learn to prioritize- here we can successfully use
Pareto principle. Wc can arrange our tasks according to 
our priority so that 207, of the tasks will give 80% of 
satisfaction. Divide your activities into urgent and 
important, urgent but not important, not urgent but 
important and them prioritize.

5) Combine several tasks- combine those activities having
s i m i l a r  characteristics so that it is easy to do them.
Those activities that come in same way can also bo
combi nod.

6) Consider your internal prime time- what is internal
pr imet ime? I. la the Mmn of , ho day that you arc more
a-tive and can do your work more effectively with more 
concentration. You have 10 identify yourself that whether
you are , morning , . >on, a night owl or a late
,,,, une tills time for serious work that the chance of
mi si dike is very less.



7) Be flexible allow time for interruptions. Experts
suggest planning for only 50?, of our total time. There

inter ruptions that will definitely come and that we
can't avoid. So 50?, of our time must be left for these 
interrupt L o n s .

8) Do the right thing right- doing right thing right is
different from doing things right. In the case of time > 
management doing right thing right is more important than 
doing things right. Any one can do right things but doing 
right things right is more important.

9) Practice the art of intelligent neglect- eliminate 
from your life trivial tasks or those tasks which do not 
have long term consequences and try to concentrate on 
tasks which have long term consequences for you.

10) Conquer procrastination— unpleasantness is one or the
greatest single cause of procrastination in this rase do 
unpleasant things first. This way we can quickly get them 
out of the way leaving you tree that you can concent late
on |t" h^ r s s o f  t\io ci3ys woi k •
Another important cause of procrastination is the 
difficulty Of the task. Here we can break down difficult 
tasks into smaller nits and focusing on one part at a 
time. The policy of ’divide and conquer' can oe
effectively used here.
Before c o n c l u d i n g  we can summarize the whole 

management in just seven words



D - 0  I - T  N - O - W

Once you d c n d o  on plan -m.i a n  , r.n .ihc.i, }(ltai ,J(< ,,
now.

D = Divide and congu«M what yug h.#vfi lu «I<j, hjonk M g  
tasks into little I .usks ,niil * j i v«• «. I» jmii m  th.it t .i-.k i 
realistic dead line.

0 = organize your materials, how will you do it..

1 = Ignore interruptions that are annoying distractions 

T - Take the time to learn how to do things yourself.

N - Now, not tomorrow. Don't: procrastinate.

0 — Opportunity is knocking. Take the advantage ol
opportunities.

W =» Watch out for time gobblers. Keep tra.'-k of, in: r 
conMoL of, how much time you spend in \n - 
and sending n-rnailn, w.il rtniui i.V, i - i
or fool i rig a r ourid .
Yager, l rj ' J 9



CONCLUSION

Stop spending your time. Begin to manage and invest 
time. It could be the best investment you will ever make 
for yourself, your family and your occupation.
Nov/ you are on a road to success and success demands a 
price in advance: the price of hard work. Now everybody
works for eight hours to survive. But the way you manage 
these eight hours available to you marks the differencer 
between survival and success. Walter Judd said " man is 
so smart today, he controls almost all of nature- except 
his own nature

Time must be rationed. The minute hand is beyond our 
control, so it is a question, not of managing the clock, 
but of managing ourselves. Give some time for relaxation, 
give some time for your family and give time for \our 
work. Allocate your time as a miser allocates his money.
So form the next time remember to do things in time,
every time, time after time.
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DISCUSSION

What is time?
According to Einstein time the third dimension 
coming after energy and matter. Time cannot be 
created nor it can be destroyed. it is always
□resent here.
-

B)What is discretionary time ?
It is the time that is at our disposal. We can only 
manage time that is at our discretion. Other part of 
our time is that we cannot manage. For example 
consider your class time. You cant manage your c-ass 
time because it is at your teachers disposal. 
Experts say that we can manage only fifty Par _■=:n_ -_
our time.

Bi Have you heard the story of rabbit ar.c i_cri_o-se. -an 
you relate this story to your time management.

In tn*■ story the rabbit was winr.it f- 
laat ,r' rabbit won. Here rabbit
a person without any sense at fir', c^rccn

.  -  * i 'in baand seriour. about nothing wore as
c o n ' p a r ^ d  t o  a  p « r . i o n  w h o  i a  -1 '  •

1 - , i r f s' t h>* b'" ‘ *
t i m '  a n  i n  k n o w s  h o w  t o  u t  i n  

R a b b i t  t h o u g h  f a s t  be c f n i M* ' 1 w 1 * %. i i i\-% f i n  , ^  U
v a l u e  o f  t irn^« f , , ’H *

rr .r .h i ir-rru-flt r, I ' i P" 1



ABSTRACT

Time Management is the art of managing time. The 
objective is not to become super efficient or supe^ 
productive, but to use time to achieve one's objectives 
to work smarter and not harder.

There are mainly three types of time namely 
biological time, business time and social time. There are 
certain characteristics of time like uniqueness, 
irreversibility and the like which make the time more 
important one to be managed.

Time Management does not provide solution for 
management problems. It will provide discretionary time 
in which the manager can find solutions, plan for future 
and assess overall progress.

Time management expert Merrial Douglas said that the 
way you spend your time determines the way you live, your 
life and that is who you are. Tomorrow is connected to 
today just the same as today be connected to yesterday. 
People can be classified into eight common categories 
based on theii time pr-r cpi. ion. They are Futurist, Janus,
Existential, Explosive, Tidal, Medallion, Random and 

Pess i mist i c .

Tim** management identities the important time 
stealer a n d  the crux ot time management lies on how we

are tackling these time steal*n



fixed days. This connectivity can also be used to
download online publications on useful topics from 
anywhere in the world.

10. Opening of cyber cafes to enable educated rural people
and extension workers at village level to have direct
access to World Wide Web for having market information 
etc.

11. Providing maps that display different features, such 
as population density, crops planted, etc.

12. Providing video clips to demonstrate complex 
procedures; and audio files for reboardcast on local 
radio stations.

13. Providing mechanism of user / beneficiary feed back 
for the Public Sector schemes.

3.5. How can cyber power be used?

The uses of cyber power and much varied and 
diverse.

3.5.1. Precision farming information

Agricultural managers have for decades taken 
advantages of new technologies, including information 
technologies, that enabled better management decision 
making an improved economic efficiency of operations. The 
extent and rate of change now occurring in the 
development of information technologies have opened the 
way for significant change in crop production management 
and agricultural decision-making. This vision is 
reflected in the concept of Precision Agriculture, offers 
the promise of increasing productivity while decreasmq 
production costs and minimizing environmental impacts.
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