
International Journal of Agriculture Extension and Social Development 2026; 9(9): 823-828

Future capacity building needs, constraints and a

strategic model for empowering extension personnel as

information managers

Anand Karthikeyan
1
, Sankri Karthikeyan

2

DOI: https://www.doi.org/10.33545/26180723.2026.v9.i9k.4275

Abstract

Information management performance among extension personnel depends not only on their present ac-

quisition, processing and dissemination behaviour but on whether future capacity building is targeted at

the areas, venues, durations, methods and trainers they themselves prefer, and on removing the con-

straints that presently limit each stage of the information management cycle. This study assessed the fu-

ture capacity building needs and constraints of 121 extension personnel (Agricultural/Horticultural

Officers and Assistant and Deputy Directors) of Tamil Nadu's State Department of Agriculture in

Coimbatore, Tiruppur and Erode districts, and proposed a strategic model for empowering them as

"Information Managers". Among 31 subject matter areas rated, MS Word (7.51), text document prepara-

tion (7.30), word processing in general (7.24), MS PowerPoint (7.22) and developing a script for radio

talk (7.06) recorded the highest aggregate need scores (maximum attainable 9, summed across cadres).

Tamil Nadu Agricultural University's main campus (2.74), Krishi Vigyan Kendras in the districts (2.37)

and the Joint Director of Agriculture's office (2.21) were the most preferred training venues, three to

five days the most preferred duration (47.11%), lecture with audio-visual aids (7.09) the most preferred

method, and TNAU main-campus scientists (2.79) the most preferred trainers. Non-availability of latest

journals in the office library (65.29%), lack of chances for attending trainings, seminars and workshops

(57.02%) and limited guidance from higher officials (44.63%) were the leading constraints in informa-

tion acquisition; more time spent on miscellaneous work (73.55%) and inadequate time (71.07%) domi-

nated information processing constraints; and inadequate funds (76.86%) and lack of conveyance facili-

ties or mobile audio-visual units (69.42%) dominated dissemination constraints. These findings indicate

that future capacity building for this cadre should be built around short (three to five day),

TNAU/KVK-anchored, lecture-cum-AV-aid programmes on digital documentation and presentation

skills, while institutional constraints of time, funds and library access are addressed in parallel, and are

synthesised into a strategic model linking capacity building, constraint removal and cadre-specific train-

ing design to transform extension personnel into future "Information Managers".

Keywords: Capacity building needs, Constraints, Information management, Strategic model, Extension

personnel

Introduction

Agricultural extension systems worldwide are undergoing a sustained digital transition in which extension

personnel are expected to function not merely as technology disseminators but as active managers of infor-

mation, drawing it from an expanding range of sources, processing it for local relevance, and pushing it out

through an equally expanding range of channels (Roy et al., 2025) 
[2]

. Realising this transition depends on

whether capacity building programmes are designed around what extension personnel themselves say they

need, rather than around a generic, one-size-fits-all training calendar, since a recent multi-state review of

Krishi Vigyan Kendra personnel found that the lack of training opportunity, rather than infrastructure avail-

ability or cost, was the single largest constraint reported to ICT tool adoption (Singh et al., 2026) 
[1]

, and a

systematic review of climate-resilient extension services across Africa similarly identified interpreting data,

using digital tools and systems-based reasoning as the specific competency gaps underlying weaker service

delivery, ahead of the more commonly discussed problems of advisor-to-farmer ratios and funding alone

(Nkhwashu et al., 2026) 
[3]

.

This need-based framing matters because digital competency among extension professionals in India re-

mains, on the most recent standardised assessment available, only medium for close to half of those sur-

veyed (Mukherjee et al., 2026) 
[4]

, despite widespread awareness of digital tools, indicating that awareness

and even access have outpaced structured, targeted skill-building. Evidence from a comparable Farm

Science Centre training-needs study likewise found that assessed needs, rather than administrators' assump-

tions, produced sharply different priority rankings for subject matter, venue, duration, method and trainer

preference among extension functionaries (Khan et al., 2023) 
[5]

, reinforcing that capacity building planned
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without directly assessing personnel preferences risks investing train-

ing resources in areas or formats extension personnel are least likely

to act on.

A composite Information Management Index has already been re-

ported for Tamil Nadu's extension cadre, together with item-level de-

tail on the specific sources, processing methods and dissemination

channels underlying it, but this body of work has so far described

only present information management behaviour, leaving unanswered

the forward-looking question of what future capacity building exten-

sion personnel themselves consider necessary, in which subject matter

areas, through which venue, duration, method and trainer, and which

specific constraints currently limit their information acquisition, pro-

cessing and dissemination. Without this evidence, capacity building

investment for this cadre risks being generic rather than targeted, and

constraint-removal efforts risk being generic rather than stage-spe-

cific. The present study addresses this gap by assessing the future ca-

pacity building needs and the acquisition, processing and dissemina-

tion constraints of the same extension personnel population, and syn-

thesising the results into a strategic model for empowering them as

future "Information Managers".

Materials and Methods

The study was conducted in Coimbatore, Tiruppur and Erode districts

of Tamil Nadu using an ex post facto research design (Singh, 1980)

[6]
 during 2013-14, covering all blocks in the three districts. Of 154

extension personnel in position, comprising Agricultural/Horticultural

Officers (AO/HO, n = 64), Assistant Directors of

Agriculture/Horticulture (ADA/ADH, n = 33) and Deputy Directors

of Agriculture/Horticulture (DDA/DDH, n = 24), 121 responded to a

structured, pre-tested mailed questionnaire, the same sample and in-

strument previously used to construct this population's composite

Information Management Index (Anand et al., 2014) 
[7]

. Future ca-

pacity building needs were assessed across four preference dimen-

sions, namely subject matter area (31 items), venue of training (14 op-

tions), method of training (35 options) and choice of trainer (8 op-

tions), each rated by respondents on a three-point continuum (most

needed/preferred = 3, needed/preferred = 2, not needed/preferred = 1).

A mean score (maximum attainable 3) was computed separately for

the AO/HO, ADA/ADH and DDA/DDH cadres for every item, and

the three cadre-wise mean scores were summed to obtain an aggre-

gate score (maximum attainable 9) used to rank items overall; dura-

tion of training (6 options) was assessed as the percentage of respon-

dents preferring each option and ranked accordingly. Constraints in

information management were assessed separately for the three se-

quential components of the information management cycle, namely

acquisition, processing and dissemination, using pre-tested constraint

statements administered on a two-point (Yes/No) scale; the number

and percentage of respondents reporting each constraint were com-

puted and constraints within each component were ranked accord-

ingly. Data for all dimensions were pooled across the AO/HO,

ADA/ADH and DDA/DDH cadres and are presented descriptively as

aggregate scores, percentages and ranks, consistent with the need-as-

sessment and constraint-identification objective of this communica-

tion; no statistical significance testing was performed, and all data

were collected with the respondents' informed consent.

Reliability and validity of the schedule

The mailed questionnaire comprised four parts covering profile char-

acteristics, attitude towards ICT tools, information management pat-

terns with constraints, and capacity building needs; all four parts, in-

cluding the capacity-building and constraint sections used in the

present study, were pre-tested on a non-sample group of extension

personnel in an adjoining district and refined before administration.

The psychometric soundness of the schedule is further supported by

the independent validation carried out for the embedded ICT-attitude

scale forming part of the same instrument: a split-half reliability coef-

ficient of 0.698 (Spearman-Brown corrected, significant at one per

cent probability) and a content validity index of 2.82 against a 2.5 ac-

ceptance threshold based on thirty subject-matter judges' ratings

(Anand et al., 2014) 
[8]

, both comfortably exceeding the minimum

thresholds conventionally accepted for schedules comparing group

means. Since the capacity-building and constraint items were drawn

from the same pre-tested, expert-vetted instrument and administered

to the same respondents under identical conditions, this independently

validated reliability and validity of the co-administered attitude scale

provides converging evidence for the soundness of the data reported

here.

Results

Future capacity building needs in subject matter areas

Of the 31 subject matter areas rated (Table 1), digital documentation

and presentation skills dominated the highest-ranked needs: MS Word

(7.51), text document preparation (7.30), word processing in general

(7.24) and MS PowerPoint (7.22) were the four most needed areas,

followed by developing a script for radio talk (7.06), multimedia us-

age (6.76), the MS Excel package (6.64) and developing a script for

TV talk (6.64). Composing mail through online mode (6.44) and

transferring an idea into a popular article (6.60) completed the top ten.

The lowest-ranked needs were preparing an Interactive Multimedia

Compact Disc (IMCD) (4.17) and developing an audio cassette with

field experience (4.10), the two most specialised and least routinely

used skills among those assessed. Since these two aggregate scores

are computed by summing three cadre-wise means (maximum attain-

able 9 per item, see Materials and Methods), the highest-need items

(aggregate scores above 7.0, or a cadre-wise mean above 2.33 out of

3) represent needs that at least two of the three cadres independently

rated close to "most needed", rather than needs driven disproportion-

ately by any single cadre.
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Figure 1. Top ten subject matter areas for future capacity building of extension personnel (n = 121)

Table 1. Top ten subject matter areas for future capacity building of

extension personnel (n = 121)

Rank Subject matter area Aggregate score

1 MS Word 7.51

2 Text document preparation 7.30

3 Word processing (general) 7.24

4 MS PowerPoint 7.22

5 Developing script for radio talk 7.06

6 Multimedia usage 6.76

7 MS Excel package 6.64

7 Developing script for TV talk 6.64

9 Transferring idea into popular article 6.60

10 Composing mail through online mode 6.44

Note: Aggregate score = sum of the mean need-intensity scores (each on a

3-point continuum, maximum 3) of the AO/HO, ADA/ADH and

DDA/DDH cadres for that item; maximum attainable aggregate score 9, n

= 121.

Preferred venue, duration, method and trainer for future

training

Regarding venue (Table 2, aggregate score, maximum attainable 9),

Tamil Nadu Agricultural University's main campus at Coimbatore

(2.74) was the most preferred, followed by Krishi Vigyan Kendras in

the districts (2.37) and the Office of the Joint Director of Agriculture

in the concerned district (2.21). For duration, close to half of the ex-

tension personnel (47.11%) preferred a three-to-five day programme,

well ahead of two days (31.40%) and two weeks (10.74%). Among

training methods, lecture combined with audio-visual aids (7.09) was

clearly preferred, followed by group discussion (6.48), exhibitions

(6.28), field trips (6.26) and brainstorming (6.22); at the other end, in-

dividualised instruction (3.60) was the least preferred method among

the 35 assessed. For choice of trainer, TNAU main-campus scientists

(2.79) were most preferred, followed by subject matter specialists

from Krishi Vigyan Kendras (2.24) and experts from other State insti-

tutes (2.21), with corporate officials (0.64) and NGO functionaries

(0.33) least preferred. The consistent preference for public-sector, in-

stitutionally familiar venues and trainers over corporate or NGO alter-

natives is consistent with the adoption literature's general finding that

a locally credible, trusted source strengthens receptivity to a training

message independently of its technical content, while the sharply

peaked preference for a three-to-five day duration reflects the practi-

cal constraint that extension personnel cannot be released from field

duties for longer without disrupting service delivery to farmers.

Table 2. Preferred venue, duration, method and trainer for future ca-

pacity building of extension personnel (n = 121)

Dimension Leading preference Score / %

Venue (Rank I) Tamil Nadu Agricultural

University, main campus,

Coimbatore

2.74

Venue (Rank II) Krishi Vigyan Kendra in the

district

2.37

Venue (Rank

III)

Office of Joint Director of

Agriculture, district

2.21

Duration (Rank

I)

Three to five days 47.11%

Duration (Rank

II)

Two days 31.40%

Method (Rank I) Lecture with audio-visual aids 7.09

Method (Rank

II)

Group discussion 6.48

Method (Rank

III)

Exhibitions 6.28

Trainer (Rank I) TNAU main-campus scientists 2.79

Trainer (Rank

II)

Subject matter specialists, Krishi

Vigyan Kendras

2.24

Trainer (Rank

III)

Experts from other State institutes 2.21

Note: Venue, method and trainer scores are aggregate preference scores

(sum of the AO/HO, ADA/ADH and DDA/DDH cadre-wise mean scores,

(continued on next page)
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each out of 3; maximum attainable 9); duration figures are percentage of

respondents (n = 121).

Constraints in information acquisition, processing and

dissemination

Constraints reported by extension personnel differed by stage of the

information management cycle (Table 3). In information acquisition,

non-availability of the latest scientific or popular journals in the office

library (65.29%) was the leading constraint, followed by lack of ade-

quate chance for attending trainings, seminars and workshops

(57.02%) and limited guidance from higher officials (44.63%). In in-

formation processing, more time spent on miscellaneous work

(73.55%) and inadequate time (71.07%) were the two leading con-

straints, well ahead of lack of updated information (52.07%). In infor-

mation dissemination, inadequate funds (76.86%) and lack of con-

veyance facilities or mobile audio-visual units (69.42%) were the two

leading constraints, followed by the large number of clients to be

served (45.45%).

Figure 2. Leading constraints reported by extension personnel in information acquisition, processing and dissemination (n = 121)

Table 3. Leading constraints in information acquisition, processing and dissemination reported by extension personnel (n = 121)

Component Leading constraint % Rank

Acquisition Non-availability of latest journals in office library 65.29 I

Acquisition Lack of chance for trainings/seminars/workshops 57.02 II

Acquisition Limited guidance from higher officials 44.63 III

Processing More time spent on miscellaneous work 73.55 I

Processing Inadequate time 71.07 II

Processing Lack of updated information 52.07 III

Dissemination Inadequate funds 76.86 I

Dissemination Lack of conveyance facilities / mobile AV units 69.42 II

Dissemination Large number of clients to be served 45.45 III

Discussion

The concentration of the highest capacity-building needs in MS Word,

text and PowerPoint document preparation, ahead of more specialised

digital skills such as multimedia usage or IMCD planning, indicates

that a large share of this cadre's future training demand lies in consoli-

dating routine digital documentation and presentation competency

rather than in advanced or niche digital skills. This is consistent with

recent evidence that digital competency among Indian extension pro-

fessionals remains only medium for close to half of those assessed de-

spite general awareness of digital tools (Mukherjee et al., 2026) 
[4]

,

suggesting that the present sample's own stated needs correctly iden-

tify basic-to-intermediate documentation skill, not exotic digital tools,

as the priority training gap to close first.

The strong preference for short, three-to-five day, TNAU/KVK-an-

chored, lecture-with-AV-aids training, and for TNAU or KVK scien-

tists as trainers rather than corporate or NGO resource persons, mir-

rors a broader Indian pattern in which extension functionaries' as-

sessed training-needs priorities for subject matter, venue, duration,

method and trainer diverge from what administrators typically as-

sume, and points to the same practical implication: capacity building

anchored in familiar public-sector institutions, delivered in short, AV-

aid-supported formats, is more likely to be attended and acted upon

than longer or externally-sourced alternatives (Khan et al., 2023) 
[5]

.

It is also consistent with a wider systematic review finding that the

specific competency gaps limiting extension service delivery lie in in-

terpreting data and using digital tools rather than in advisor numbers

or funding alone, reinforcing that skill-specific, format-appropriate

training, rather than broader staffing or budget increases in isolation,

International Journal of Agriculture Extension and Social Development https://www.extensionjournal.com
2
6
1
8
0
7
3
1
, 2

0
2
6
, 9

(
9
)
, D

o
w

n
lo

a
d
e
d
 f

r
o
m

 h
ttp

s
://w

w
w

.d
o
i.o

rg
/1

0
.3

3
5
4
5
/2

6
1
8
0
7
2
3
.2

0
2
6
.v

9
.i9

k
.4

2
7
5
 b

y
 I

n
te

r
n
a
tio

n
a
l J

o
u
r
n
a
l o

f
 A

g
r
ic

u
ltu

r
e
 E

x
te

n
s
io

n
 a

n
d
 S

o
c
ia

l D
e
v
e
lo

p
m

e
n
t o

n
 [

2
3
/0

9
/2

0
2
6
]
. S

e
e
 th

e
 T

e
r
m

s
 a

n
d
 C

o
n
d
itio

n
s
 (

h
ttp

s
://w

w
w

.e
x
te

n
s
io

n
jo

u
r
n
a
l.c

o
m

)
 f

o
r
 r

u
le

s
 o

f
 u

s
e
; O

A
 a

r
tic

le
s
 a

r
e
 g

o
v
e
r
n
e
d
 b

y
 th

e
 a

p
p
lic

a
b
le

 C
r
e
a
tiv

e
 C

o
m

m
o
n
s
 L

ic
e
n
s
e

826



is the more directly actionable lever available to training planners

(Nkhwashu et al., 2026) 
[3]

.

The constraint pattern observed here, dominated by non-availability

of library resources and training opportunity in acquisition, time pres-

sure in processing, and funds and mobility in dissemination, aligns

closely with the finding that lack of training opportunity, ahead of in-

frastructure availability or cost, is the largest constraint reported to

ICT-enabled extension work in a comparable cadre (Singh et al.,

2026) 
[1]

, and echoes an evolving view of extension as fundamentally

an information-management function whose effectiveness depends on

removing stage-specific bottlenecks across the full acquisition-pro-

cessing-dissemination cycle rather than addressing any one stage in

isolation (Roy et al., 2025) 
[2]

. Notably, the leading constraint in each

of the three components (library non-availability, miscellaneous

workload, and inadequate funds) is largely outside the individual ex-

tension officer's control, indicating that institutional and administra-

tive remedies, rather than officer-level skill deficits alone, are what

training design must be paired with if capacity building gains are to

translate into improved information management performance.

These findings are broadly consistent with a training-needs assess-

ment of extension functionaries elsewhere in India, which similarly

found that specific, locally-anchored institutional venues and struc-

tured need-based content, rather than generic training calendars, pro-

duced the highest reported training-need alignment among compara-

ble functionaries (Khan et al., 2023) 
[5]

, strengthening confidence that

the present findings reflect a generalisable capacity-building pattern

for public extension cadres rather than a purely local one.

Taken together, the capacity building needs, preferences and con-

straints reported here support a strategic model (Figure 3) in which

subject-matter needs, training-format preferences and

profile/attitudinal determinants jointly inform cadre-specific, need-

based training interventions anchored in TNAU and KVK institutions,

delivered in short, lecture-cum-AV-aid formats; these interventions,

paired with institutional removal of the funds, time and library-access

constraints identified above, are proposed to strengthen the acquisi-

tion-processing-dissemination cycle across cadres and progressively

transform extension personnel into future "Information Managers"

equipped to serve the farming community more effectively.

Figure 3. Proposed strategic model for empowering extension personnel as future “Information Managers”

Future outlook: role of Artificial Intelligence in extension in-

formation management

The present findings also carry a forward-looking implication that ex-

tends beyond the 31 subject matter areas originally assessed: since

data collection for this study, generative Artificial Intelligence (AI)

and large language model (LLM)-based tools have emerged as a fur-

ther, high-potential input to exactly the documentation, scripting and

dissemination tasks that dominate the top of Table 1. A structured

field study of 240 extension agents in Benin found that generative AI

use was positively associated with improved advisory effectiveness,

functioning as a decision-support aid that increased the speed, preci-

sion and relevance of the advice given, although agents' actual be-

havioural intention to adopt it remained more cautious than their atti-

tudes toward it, reflecting professional accountability and trust con-

cerns rather than technological resistance as such (Gouroubera et al.,

2026) 
[9]

. A bibliometric analysis of 337 Scopus-indexed studies on

AI in agricultural extension published between 2010 and 2025 simi-

larly concluded that hybrid systems, in which AI supplements rather

than replaces human extension judgement, are likely to be the most

successful future extension model, combining scalability with the in-

clusive, locally-adapted advisory relationship that farmers value

(Saha et al., 2026) 
[10]

. Closer to the present study's own setting, a re-

cent technical evaluation of AI-based advisory tools piloted with

roughly 800 farmers in Bihar, India and Kenya reported strong user

satisfaction with LLM-based, voice-enabled advisory systems that in-

tegrate weather, soil and market data with curated agricultural knowl-

edge bases, while also flagging language coverage and knowledge-

base maintenance as continuing practical challenges (AIEP Initiative

et al., 2026) 
[11]

.
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Read against the present results, these developments suggest two con-

crete extensions to the strategic model proposed here. First, several of

the highest-ranked capacity-building needs identified in this study, in-

cluding document and presentation preparation, radio- and TV-script

writing, and popular-article writing, are precisely the tasks that gener-

ative AI tools can accelerate as a drafting aid without displacing the

extension officer's own technical judgement and local knowledge; AI-

assisted document and content generation therefore merits inclusion

as an emerging subject-matter area in future iterations of this needs

assessment, delivered through the same TNAU/KVK-anchored, short-

duration, lecture-cum-hands-on format already preferred by this

cadre. Second, AI-based decision-support tools offer a direct, low-

cost lever against the leading processing and dissemination con-

straints identified in Table 3, namely time pressure from miscella-

neous workload and inadequate funds and mobility for reaching farm-

ers, since AI-assisted drafting and translation can reduce the time cost

of preparing information materials and voice- or chatbot-based dis-

semination can partially substitute for physically constrained out-

reach. These extensions are offered as a research and policy direction

rather than as tested findings of the present study, and are consistent

with the hybrid, AI-supplementing-rather-than-replacing-human-

judgement model that the wider literature currently recommends for

extension services.

Conclusion

Assessing the future capacity building needs and constraints of 121

extension personnel in Tamil Nadu, using a schedule pre-tested for

this population and independently supported by the split-half reliabil-

ity and content validity established for its co-administered ICT-atti-

tude scale, shows that the largest training demand lies in consolidat-

ing basic-to-intermediate digital documentation and presentation

skills, best delivered through short, TNAU/KVK-anchored, lecture-

cum-AV-aid programmes led by familiar public-sector scientists,

while the leading constraints across information acquisition, process-

ing and dissemination are predominantly institutional (library access,

training opportunity, time and funds) rather than skill-based. This dis-

tinction matters for policy because it indicates that capacity building

investment alone, without parallel institutional remedies for the iden-

tified constraints, is unlikely to fully translate into stronger informa-

tion management performance. The strategic model proposed here,

linking capacity-building needs, format preferences and constraint re-

moval to cadre-specific training design, offers extension administra-

tors a practical, evidence-based basis for empowering extension per-

sonnel as future "Information Managers" for the benefit of the farm-

ing community, with the emerging role of AI-based decision-support

and drafting tools identified as a concrete direction for extending this

model as such tools mature. As a descriptive, single-population study,

these findings are illustrative for Tamil Nadu's State Department of

Agriculture cadre; replicating this need-and-constraint assessment

across other States and departments, and empirically testing AI-as-

sisted capacity building interventions against the priorities identified

here, would help establish how generalisable and how actionable the

present findings are elsewhere in India.
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