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CHAPTER VII

Toward A More Partzczpatory
Framework for Information Systems

in Natural Resource Development:
Where Do We Go Next ¢

Douglas L. Vermillion

"NATURAL RESOURCE
DEVELOPMENT: WHERE IS THE
ENGINE> '

Case 1 A few years ago (about 1983), the au-
“thor had a chat with a farmer in his irrigated
field in the Dumoga valley in North Sulawesi,
Indonesia. The farmer told about a recent visit
to his farm, and neighboring farms, by a small
group of officials from the district agricultural
extension office. They told him that he should
keep the grass short on the bunds between his

rice field basins to eliminate hiding places for

rats and to generally enable a more uniform and
tidy development of the rice fields. As was so-
cially fitting, the farmer agreed and the officials
left, apparently assuming that they had extended
information to the farmer. He described how-
ever that he had chuckled a little after they left.
From his experience the soils on his small farm
were too soft and the bunds would collapse with-
out the cohesive effects of deep rooting by
grasses on the bunds, which required taller grass.

H 16220

Whether he was technically correct or not, this
seemed to be another case where agriculture
extension occurred in a top-down manner, not
permitting the incorporation of local knowledge
into the development process.

Case 2 Some time later in the same area, the
author came upon a group of farmers who were
altering the levels of different offtake gates in a

four-way concrete division box at the head end
.of a field canal. When asked what they were -
domg, they explained that they had tried repeat-

edly to get the government to alter the division

box ‘because of the mal-distribition of water
which it was producing. When the project irri-- .

gation extension officer came to the scene a few

days earlier, he told the farmers the hydrologic -

principles behind why the division box was made
as it was, and by implication, why they should

be satisfied with it. The farmers said they were

not questioning his science and were sure that
the theory was correct. The only problem was

that after five years of experiencing the distri- -
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“bution of water caused by the division box, they
'knew that it was sending too much water into a
“lower lying area and too little water into a higher

area. They then asked the officer if the project.

~could alter the box to see if that would improve
-the situation. He said it could not, since there
* was no budget for this sort of thing. The farm-

ers had been.very reluctant to alter what they:
saw as government property, but finally resorted -
- to making the change themselves., At the time

 this seemed:to be‘another case where farmers’
- knowledge was discrédited by development pro-

fessionals and not incorporated into the"devell :

“opment process.

.group of farmer “tenants” the “privatization”

process occurring in the agricultural sector in

Sudan. The management tasks of-obtaining
credit, mobilizing inputs and planning and mar-
keting the crops had all been done previously
by the White Nile Agricultural Corporation
(WNAC). In 1992, the WNAC was drastically
reduced in size and scope and abruptly pulled
- out of many pump-irrigated schemes along the

middle region of the White Nile. Whereas they -

-previously functioned more as tenant laborers,
~ the farmers would now have to take over full
management of the production process. We
. asked the farmers how they would react to this
change. Did they know how to obtain inputs
for themselves? Did they know how to apply
them effectively? How would they market their
- crops? They answered that they generally had
~a good knowledge about these things but they
knew they needed better information to improve
their productivity and to market their crops for
. maximum profit. - We asked how they would
get this information. They answered, “We will
“hire our own extension specialist. He will not
only give us the information we need, but he
will make the arrangements for us to obtain the
inputs on time, arrange bank credit and let us
know about marketing arrangements and oppor-
. tunities.” Will you hire one of the displaced
staff of the WNAC? “We will hire the most

qualified person we can find.”

Case 4 During this Workshop (March 1993)

~one of the field teams visited the Surtana Irriga-

tion System, located in the Chitwan area of Ne-
pal: This system was originally developed and
is currently being managed by farmers. It is lo-
cated along the Dhongre Khola, river, which is
in the transition: aréa between the lower hills
and the flat terai region of Nepal. The system

“was built many years ago. About eight years -
ago, as part of a longer process of gradual agri-
cultural intensification, farmers began introduc-
'ing both ‘winter wheat and a spring rice crop
C . _ into the irrigation system. With the subsequent
Case 3 More recently (1992), along the White -

Nile of the Sudan; the author discussed with a

higher demand for water also came the desire
to convert the water diversion structure at the
river from a traditional brush and wood check
dam into a stone and- wire gabion weir. With

© some external assistance from'a development

agency they built the-gabion weir. Some forest
was cut and the irrigated area was extended.

However, after this was done, farmers from the
irrigation system downstream (Badgaon) raised
acomplaint that the gabion weir, which was only
located 200 meters upstream from their own in-
take, would not leave them with enough water.
The dispute was finally resolved with the help
of the District Development Committee, which

‘decided that one-eighth of the water crossing

the gabion weir should be reserved for Badgaon,
the downstream system. Farmers in Dhongre
Khola said that until now this has not been im-
plemented because Badgaon Systeni in fact has
not yet experienced a water shortage as a result
of the new gabion weir. But in the future if they

. should experience a shortage, farmers from the

two systems agreed that-they will hire an engi-
neer to build a proportioning weir at the

" Dhongre Khola diversion to ensure that the

agreed 7/8ths and 1/8th division is realized.
Meanwhile migrants continue to move into the
area and exert pressure on villages to obtain ir-

rigated land. Government engineers believe that - -

the irrigable area of many villages in the region
can be extended significantly. if the water use
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efficiency js improved, The water use efficiency

can be improved subs_tantiaﬂy, they say, by lin-

ing the canals, Siltation was 5 problem, partly

Each of the abové féuz inéidéxits- with loca] re-

nal resources would be the keys which would
enable loca] resources. and skills to become the
effective engines of development‘that they could
be. ' o

* WHERE DO WE o NEXT?

onsmall pieces of land. Successfyl farmers’must_
understand and take risks based on what they < -

have experienced and learned aboy; micro-leve]
nuances in a large numpey of “specialities, “such
as s_oils,-topography, 'hydrology,;weather, crops,

cultivation Practices, pests and socia] relations,

It is apparent that this-'knowledge rarely flows :
“up” to official or administrative offices,:though v

>

it is Aowing “sideways’

The second case above represents, in a sma]) v'vay,-v__' .
-a growing appreciation for the difficulties Joca] -
communities haye faced by development project . -

Personnel who are nop enlightened 'by.’lo(:al e

knowledge,.and do not Incorporate j¢ into their

of the canal only, or in»scmevplaces_,on-allf three
sides of a_cang], Typically govet_‘nment—spbn—
sored canal lining Programs have 4 tendency to

automatically line aj| three sides:. Over time they :

could te]] whether the. seepage: loss occurped

shallow, They also often belieyed that they could
indicatc; where the lost water was going,

'to other'farhiers.or vil-
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generally seen (at least by people not living in
villages in developing countries) as the primary
engine of development. It was important to

demonstrate the value of local knowledge (tech- . A
~ management of the resource base-the forests,

nical or institutional), extract'and incorporate
local knowledge into development efforts, and

to “catalyze” otherwise unorganized farmers into -

a state of organized participation in government
programs. In order to be empowered, farmers
needed to either become organized (primarily
at the village level) or have their indigenous in-
stitutions recognized by the state.

"The third example above was a place where
" farmers traditionally had even less role: and
power in irrigated agriculture than is generally
the case in Asia. In Sudan, farmers were “ten-

ants” or laborers on state-managed land. When'

financial crises forced the state to abandon this
role, suddenly farmers, who had already begun
to organize themselves through tenants’ unions,
" began considering how to chart their own course
for development. Here the question was 1ot so
much whether they had local control; the state

~had withdrawn itself from attempting to man-
age agriculture. Farmers were going to “hire

“their own extension specialist”; someone who

. Wou_ld“_bé accountable to them. These farmers
“were convinced they could manage their own -

affairs better than the government or outsiders.

They wanted to determine for themselves what'

support services were available and which ones
they would need. They wanted to be repre-
 sented by someone who was on their payroll.
In this setting, what was needed was not so much
" the extraction of information by well-intending
outsiders. What they needed was information
about their external environment. They needed
dynamic information about alternative oppor-
tunities for obtaining resources by exchange and
credit and by more informed and direct modes
of marketing their crops.

In the fourth case above, one is impressed by -
how change was overtaking village life in Ne-

pal--agricultural intensification, expansion of ir-
rigated lands, cutting of forests, soil erosion, the

inflow of agricultural settlers, and population
increases. Rural development can no longer be
seen primarily as a village affair, particularly
when there are concerns about the sustainable

the soils, the water. Village developmient is be-
coming increasingly inter-related with larger
units. There are increasing hydrologic and le-
gal interactions between irrigation systems along
river courses.- Villages-can now choose among
various potential providers of development as-
sistance, both from NGOs and various govern-
ment programs. In Nepal and elsewhere, icri-
gation. water is increasingly competing with
water for other uses. Water increasingly affects,
and is affected by human impacts.on other re-

' sources such as soils, forests and even the air.

There is an emerging recognition that the iso-
lated village, the village forest lands, the single
whewell or the village irrigation system is o
longer the most vital unit of focus for sustain-
able development. The larger resource base (the
forest, the river or the aquifer) must be governed

and managed at that level in order to develop

and ‘use natural resources sustainably. - Village
development is increasingly interconnected with
regional and international development.

Information brought into the village: from the
outside is probably more important for village
development than is village-level information
which is either catalyzed or extracted from the
inside by outside development professionals. But
itis not the formal, simple technology diffusion

 and extension model which is the primary source

of inflowing information nowadays (if it ever
was).  The emphasis is now shifting towards
more sophisticated approaches of local/non-lo-
cal resource development pattnership, village-
initiated information systems and joint ventures
with other villages or ‘with external agencies.
Farmer-to-farmer training in Nepal and else-
where has in recent years been promoted by de-
velopment professionals to extend village-based

‘knowledge and experience (both technical and

institutional) to other villages or farmer groups.

(Yoder, 1991b)
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isolation and why this has potential to empower
rural peoples. First, the management of natural
resources as the basis for sustaining rural liveli-

" hoods depends increasingly on sustainable man-
_ agement. of the broader resource base beyond-
the village, as mentioned above. The shift in
- emphasis from the itrigation system tO the river,
“from village agro-forestry t0 the watershed or

from the tubewell to the aquifer implies the need
for community-based federations to regulate

- resource use at this higher level. Such federa-

" tions, which are already beginning to emerge in-
~ developing countries, have the potential to pro- ;
vide the necessary critical mass of resources
-needed to support inter-village information and

support services networks.

The second reason why empowerment will in- -

creasingly depend on the village coming out of
isolation is because sustainable'developmcnt in-
creasingly.depends on infer-sector resource mar-

_agement. Increasing, population sizes and com-

petition for resources-amplifies the urgency of

developing federated community-based institu-

tions.to participate in regulating, or managing
" the _allocation,of water between uses such as ir-
rigation, domestic water Use, hydro-electric
power and imanufacturing and industry. The -
. same applies for inter-sector watershed, forestry

and pasture lands management. But what is dif-
ferent today about this “coming out of isolation”
is that it is-not primarily a flow of state-spon-
sored information and technology into the vil-
lage. Itis becoming increasingly based on the
search by villagers for external information and

~ exploitation of gx'temal resources (such as credit

! omic opportunities.

RESEARCH AND [NFORMATION
METHODS FOR |

'DEVELOPMENT: WHERE 1S THE
FUEL2 R ,

Not sﬁfﬁr‘isingly, participatory rural apbraiéa'\l,'

resource inventories and geographic information
systems have been _devck')p'ed and used prima-
rily by professionals in development or infor-

TOWARD AMORE PARTICIPATORY FRAMEWORK FOR INFORMATION
NATURAL RESOURCE DEVELOPMENT: WHERE DO WE GO NEXT ?

mation systems. They have been designed pri-
marily as tools to extract information from lo-
calities, including local knowledge about indig-
enous resources, technologies and institutions.
The change of the term rapid rural appraisal
(RRA) to participatory rural appraisal (PRA) was
an attempt to get away from the use of this col-
lection of methods primarily forinformation ex-
traction by outsiders: (Chambers, 1992)  PRA
was promoted both as a method for outsiders.
to learn about local knowledge and conditions
and as a method to facilitate local group aware- '
ness.and problem—solving. It has proven to be
highly effective in eliciting local knowledge in
areas of relative homogeneity of opinion.
(Scoones and Thompson, 1993) The group vot-
* ing and ranking methods used in PRA appear to
be less ,cffective for interpreting sensitive social
divisions and disputes than do more traditional
methods of ethnography such as key informant
and focus-group interviewing. A key strength
of such PRA methods as group mapping, rank- '
ing and transect analysis is that they.are often
effective in encouraging villagers to clarify and
articulate their own local development priori-
ties. (McCracken, et al, 1988) However, PRA
has mainly been sponsored by NGOs or re-
searchers coming from outside of villages. So
far there is little indication that villagers are us”
ing PRA themselves at their own initiative for
their own planning purposes. (Scoones and

Thompson, 1993).

In order to obtain more concise information
. about multiple resource systems and communi-
ties, development professionals have developed
resource inventories: They are information sys-
tems to SUppOrt programs which allocate re-
sources to community resource management
entities such as farmer-managed jrrigation sys-
tems or community forestry groups. For irriga-
. tion,a combination of system «yalk-throughs,”
simple mapping, development of transects and
interviewing have been used to provide concise
data sets of large nurnbers of irrigation systems-
~ (Shukda, et al, 1993; Yoder, 1992) The largest
~ known such inventory is one sponsored by the
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GTZ (German technical aid agency) in the
Dhading District in Nepal, which collected data
on approximately 3,000 irrigation systems,
(Pradhan, 1989) Besides the positive potential

Or using resource inventorijes to better inform-

“developmeng Programs, they may also serve ¢o
documerit resource use practices, and o, legiti-

mize local watey and other resource rights~-by

the very idcntiﬂcatipnu'of the existence of irriga- -
tion systems or other community resoyrce tech-

nologies. As with PRA,; some experiments with

_Development professionals shoyld guard againse
the assumption that outsiders can effectively ex:
tract “users’ perspectives,” as if j¢ were a uni-

“users’ Perspectives” can pe
otyped and misapplied if fesource users are not
involved in a broader strategic framework of de.
- c_ision'~mak_ing, agenda-setting and informatiqn
use. The perspective of resoyrce users not only
differs greatly within Communities, - it also

- changes over time as the dynamic environmerit -
of weather, resouirce conditions, decision options

or modified perspectives, (Vermillion, 1990) .

While PRA. and resource inventorjes have been
developed primarily by pyra] development spe-
cialists, geographic information Systems (GIS),
of course, have been developed by amuch more
eclectic and technical array of specialists ang for
a great variety of uses, (Maguire, ¢f al,, 1991)
" This Workshop served fo introduce some ways
in which GI§ has be i
the field of ryral development or ‘natural re.-

- port of the.lrl’l'»g'a'_'tlldn'if viang

: 233
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ICC management jn devtelopi(ng ‘countries,
l pin

sou
Similar to PRA and resource inven_tori‘e_s, ittoo - -

has been developed primarily for Planners and

analysts to bette; understand Jocg] resource con-

ditions,

munity-based consulting service ip, Nepal.
(Pradh‘an, 1993) This has already occurred in
Colombia,” Resource inVer_lton_'es, if designed,
implemented, and analyzed with farmer involye-
ment, may facilitate the formation of commy-
nity-based watershed o river basin information,
management, and support networks. ‘This is in
fact what appears to be emerging in the Rag
Chitwan river basin are jn Nepal-with the sup--

ement Systems
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Study Group at the Institute of Agriculture and

Animal Science, loqéted in Raripur. (IMSSG,

1993) |
OWARD A MORE :
PARTICIPATORY FRAMEWORK

'FOR INFORMATION SYSTEMS

~AND DEVELOPMENT S

PLANNING:

We will riot go into details about methodologi-
cal issues which arise, with regards to using in-
formation systems in community-based resource
planning. TInstead we will summarize seven po-

tential roles which could be played by resource.

users in a framework of participatory informa-

tion networks and planning. ‘We can call this

Participatory Iriformatiofi and Planning (PIP).
Role 1: Prquiders of information '

The most common -(if minimal) role resource
users or’ stakeholders. play in PIP is providing

information to outsiders. Typically users sup-
ply information in response to questions pro-.

vided by researchers and planners. New tech-

niques of PRA, suchas focus group discussions
and' using farmers as PRA t‘efam-members, in-
creasingly shift the posing of questions and cat--

egoties to local rural people. (Cornwall, et al,

1993) Techniques suchas resource mapping and

‘modelling, seasonal ‘calendars and transects can
convey considerable information and are made
* by local people often using local materials. Pair-

wise and matrix scoring and ranking can pro--

vide information on local preferences, decision
criteria, values, and perceptions of alternative
technology or managerfient options. (See 1IED,
1988 to present) Enormous potemial exists to
further develop methods to obtain important in-
formation from local people. But in order for
. this mode of providing information to be lo-
cally beneficial, resource stakeholders must play
other roles as well. '

Role 2: Demanders and receivers of informa-
tion about the external environment

SYSTEMS IN NATURAL RESOURCE DEVELOPMENT: WHERE DO WE GO.NEXT ¢

Since farmers are often unaware of laws, pro-
grams, opportunities, and terms and conditions

for obtaining support services, the flow of in- .

- formation also needs to be coming into-the vil-

lage in accordance with villagers’ needs. Such
needs must be partially identified by farmers.
This can only occur if information systems are
incorporated into participatory planning. In Co-
lombia, after the government exposed informa-
tion about actual budgets for irrigation agency
operations and maintenance at the system level,
irrigators’. organizations began pressuring the
government to take over management of the sys-
tems by themselves. Farmers calculated that they
could do it themselves more cost-effectively and
SO negot‘iated a takeover of management of the
system. (Vermillion, 1992)

_ Role 3: Partners in identifying information and

planning priorities.

'The management of a forest or an irrigation sys-
tem involves multiple stakeholders including
users, consumers, traders, regulatory agencies,
etc. Each may have different objectives and per-
formance criteria relative to the development
and use of the resource. It is now an axiom that
unless the perspectives of the. differing
stakeholders are understood and incorporated
into planning, resource management will be de-
bilitated by contending interests. It follows

therefore that management performance should
 be monitored and evaluated according to multi-

ple objectives of the stakeholders.

Figure 1 illustrates thivs‘kindof framework for
multiple stakeholders in natural resources man-
agement. The users may be primarily interested

in income generation; agency personnel in im-

plementing targets; policy officials in broad con-

cerns such as environmental sustainability; and

finance ministries in cost-efficiency of govern-
ment expenditures. They all share an interest

~ in performance outcomes of resource manage-

ment but their performénce criteria emanate
from different objectives: Hence resource in-
formation systems which aim to be strategic must
reflect this differentiation.
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Representation of farmers i, pyp WOrking groups
or workshops js becoming Common, Thys helps
facilitate 5 voice for local people in identifying

Ina fecent national-Jeye] policy workshop on
“participatory Management of irrigation” in
Nepal, four written and o Presentations wepe
Made by farmerg stating thejr candid viewpoings
about itrigation Problems apq recommenda-
tions, ,Recommendations included 1) how the
Eovernment shoyly implemen, assistance pro-
grams differenly, 2) what training Programs they
needed, 3) management probje s needed to he
dealt with jp, , better way, and 4) 5 suggestion
that the water charge should pbe raised, (Pant,
1992) | :

In collaboratjop, with loca] Ofganizations, [My
elped conduct an -inventory of irrigation sys-
tems in the Sindhupaichok District of Nepal

- aimed at identifying Physical, agro-technical, angd

Institutiong] Constraints o effcctive irrigarion
Management Performance, (WECS and 1M,
1990) Through rapid apprajsals involving .
terviews and,inspections,‘ key cOnstraints on

be the Provision of Managemen; training by ,
faﬁher—based NGO (referred ¢ above),

artners in desz'gning and del_/eloping n-

Role 4; p
formatioy Systems, managemey Strategies, gnd

technologies

As an example, in Indonesia, M1 Participate( ‘
inan €Xperiment to improve rotationa] irriga-
tion in 4 large-scaje irrigation System in Wegy
Java, Both agency field Operations personne] -
and Tepresentatives of water users associationg

jointly identified ang decided among alternagjye

fotational plang for pilot testing.
sions served to publicly Operationalize the per..
formance criteria of equity, efficiency, and man-
ageability whjcl, were the basisvfo‘r formuiating .
the new Totational plap, Farmers suggested a5
pects of the plan, how to implement it; and to ,
Play a role i, its night-time_enforcement. Par-

ticipatory desigm'n_g of the new plan led ¢ later

ifferent Planting. dage or markédng outlet), 2)
test the reagtions o others (such g5 5 new form
of distributing Water), 3) €Xperiment to solve.
problems (such as alternatiye Pumping methods
to allevigte Saiinity or wateriogging), 4) test new
technologies iy, old €nvironments (such as
tubewells i West African f2darmg land), ang 3)
test old technologies ir, NEW environmeng, (such
asthe adaptation of Balinese Proportioning weiys

in resettlement areas jn Suiawesi).
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Such experimentation should be encouraged

both by local people, by agencies and together

. jointly. To encourage innovation, some have sug-
- gested “‘deyelo'ping cooperative insurance
- schemes to insure against risk of failure while

' equrimen;ingfwith new technologies in risk-

S pré)ne-éa‘f_eas (such as insurance against crop fail-

ure or. irrigation pump installation failures).

Many have noted the need for more experimen-

tal, phased introduction of innovations. In some

states in India, newly-'const:ucted irrigation ca-

nals cannot be lined with concrete until they
* have been tested for at least two s€asons. More

often than not, even’experiments with new re-

-source management approaChes (such-as man-
‘agement turnover or a new system of fee collec-

tion) tend to pilot test only asingle approach,

rather than comparisons;. “Two key issues for this *
. role are:, 1) How can agencies become flexible
" enough in timing and procedures, and transpat-
_ent enough with finances, to.encourage a joint

_experimental approach to natural resource man-

agement? and 2) How can agencies reorient
themselves more toward providing technical

services and encouraging strategies which are

participatory, phased and experimental.

. For research on cxpetimental innovations, the

term “participatory action research” (Whyte,
1991) has been used for an applied research

methodology whereby agency personnel and

“farmers or other stakeholders in a given action
research program are involved in both planning
and implementing the experiment, and possibly
also in evaluating it. Generally researchers spe-
cialize in documenting and analyzing the proc- -
essand results and facilitating a comprehensive
* dialogue and review process.
of participatory action research in introducing
joint farmer/agency management of irrigation in
 Sri Lanka, see Sakthivadivel, et al, 1992.)

(For an example

A MORE PARTI CIPATORY FRAMEWORK FOR INF ORWTI ON

RESOURCE DEVELOPME!

Role 6: - Partners in assessing performance of a
technology or management strategy

Self-assessment of management performance by .

irrigators’ organizations is 2 role which has
shown promise in both Sri Lanka (Uphoff, 1988)
and the Philippines (Lauraya, 1991). ‘Farmers
identify their own performance measures and
evaluate their organizations over time. - Such
measures include irrigation operations and main-

tenance,. organization, .crop management, and’

finances. Self-assessment can serve not only to

provide insightful information, but also to de-
velop timely action-response arrangements an

strengthen'local institutions. In the Philippines,,

«yalidation workshops” were held with farmer
representatives from neighboring irrigation sys-
tems to enable greater generalization of find-
ings from the more location-specific self-assess-
ments. ' o

Role 7: Partners in training and institution de-
velopment ~

Managers of patural resources can also provide

peer training and assistance in institutional de-

velopment. Peer training has been done by the

Grameen Bank:in Bangladesh, by World

Neighbors in Eastern Indonesia, and by IIMlin

Nepal. In Nepal, farmers worked together with
researchers and agency staff to help identify the

root causes.of poor irrigation performance.

While engineers tended to focus on the visible

symptoms of problems (i.e., damaged physical
 structures), visiting farmers were often adept at
determining less visible causes of these problems

(i.e., weak institutions and ‘conflicts).. Farmers

from successfully-managed jrrigation systems
proved capable of extending effective manage-

ment.and organizational training to farmers in.
-+ other systems (Yoder, 1991). ’

NT: WHERE-DO WE GO NEXT ?
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How adequate are the policies and the

Capa'clty'to‘lnriovateahdleamns the policy R
environmentaﬂy Sustainable? Is'the chiara -
.- Process Strategic?

e

Resource Users’ Performance Outcome .
érspecta'ves

Perspectives

1

How can

increase my
income while
Sustaining the
use value of my .
assets?

s the service ﬁm:vdéﬂy’ viable,
efficient ang Sustainable?
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