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The Ir.ternational Se,~lce tor ~G~lonGl Airicultural Research (ISNAR)

began operating at itn headquarters In The F.ague, Netherl~nd8 on
SeptUlber I, 1980. It ",ao eatabHohed by the Conoultative Group on
International Agricultural Research (CGIAR)j on the ba.is of
recoll'lt:lendattono from an internationrl taoK,force, for the purpose of
Gooist:ing govenunento of de'relc~l~ countr,~eB to strengthen their
agricultural reaeareh. Tt ia a non-profit autonomous asency,
Int.ernatlonal In character, and is llon.·,HI"dti'::lll in lIanag!'ment, staffing,
and operatlona.

Of the 13 ccntera in the CGIAR network, ISRAR Is the only one that
focuseo primarily on natiJual agricultural reaearch JAsues. It provides
ad"dcc to governments, upon lequest, on research pol!..:y, ... rgan1zation,
and mandgement IssueG, thus co~plementing the activities of ocher
~sBi8tance agencies.

ISRAR haD active adviaory aervice, research, and training pr~grama.

ISNAR is supported by a number of the members of CGIAR, an informal
group of approximately 43 donora, including countries, ~evelopment banks,
international organizations, and foundations.
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IinAR WORgINq PAPERS

The ISNAR working papers eeries is a flexible instruoent for shari»c

analysis and information nbout rel~vant organization and management

problems of the agricultural research systems in developing ~ountri~s.

In the course of its activitiel - direct asoiat4nce to national

agricultural research sy~tems, trainiug, and resp-arch - ISNAR generates a

broad rang~ of information and materials which eventually become the

formal products of its pUblication program. The work!ng papers series

enhances this program in several important ways:

1. These papers are intended to be a rapid means of presenting the

results of work and experi~nces that are still in progress, but are

already producing results that could be of use to others.

2. They are intended to be an effective vehicle for widenina the

discussion of continuing work, thereby increasing the quality of

the final products. Critical comment is welcomed.

3. '[he series provides an outlet for diffllcing caterials and

informati~n Which, because of their limited coverage, do not meet

the requirements of "general audience" publication.

The series is intended mainly for diffusion of materials produced by

ISNAR staff, but it 1s also available for the pUblication of documents

produced by other institutions, should they wish to take advantage of the

O?portunity.
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THE LOGICAL FR.Ai'!EWOU IN RESEARCH PLANNING AND EVALUATION

Re.earch -.n&lement concerna many people: polic,.aker., national relearcb
le3d.rl~ dWYelo~nt or,aaizationa, prOlr.. chiefl••tation manAserl. and
c••earcber.. In order to ..ke tbe 80It of tb. r••ource. available to
rea.arcb. aaD4Jer. auat ~ aware ~f tbe re.earch prloritie. defined by
pollc,..terl and ~~lonal leadera. the a,ricultura~ conatrainta and
technical opportuniti.1 for rea.arcb. and the capabllltiea of
re..arcber~. l ••••rcb "nac.r. mu~t fo~lat. prolrams which bave the
but Ukellbood of fulflllin, national reaearcb objective•• takinl into
account the perceived need. of fa~rl and the technical and r.aource
constraint. whlch exl.t. Tbi. i. a coaplex teak. wbich require. the
conaideration of ..ny thinl•• includinl:

1. the relationahip of prolrams to national r••earch objectivea;

2. the dete~QQtion of pro,rama. vbether ba.ed on commoditie•• rellon••
factor•• or dilciplioe.;

3. the allocation of reaourcea a.)!l& prolr.... ba.ed upon opportunlti.a
Cor oucc••• and potential l8pact;

4. the det.~ination of projecta witbin prolrama from .-onl the many
alternative. po•• ible. bearine in .ind the importance of .taff
capability. in.titute relource•• cOllplementarity witb oth~r project••
and the likelihood of re.ulta which jUitify the inveatment.

In this ·,'Orkinl paper, we d••crib. a froaework for conceptuallzin.
relearch projecta and prolr.... called lhe Lo,ic.l Framework (Fieure 1).
The Lolical Fr...work i. limply a tool which provid.1 _ .tructure for
lpeeifyinc the ca-ponents of an activity and the lOlieal linke,e. between
a let of eean. and a .«t of enda. It place. the project in it. larler
fr.-avork of objective•• within the program and within the national
re.earch .yatem. It aerve•••• uaeful tool for defininl inputa. tiRe
table., a••u.ption. for .uceeal, outputs, and indicator. for 8Onitor!na
and evaluatinl perfonu~lee. l.eaminl to uae the Lolical Framework
requirea GO_ eor.centrated effort. and it is often offered in "ule_nt
trainin. eour.e.. It ia not an e••ential teehllique but lt i. a hl,hly
effective plannin, tool. Whether or not thi. technique i. Uled. the
b••lc info~tion it provide. i ••••ential to adequate p!~nninl. and .~

an introduction to the Fr.-ework i. uaeful.

Thi. ISNAR workinl paper is one of .everal which de.cribe useful proj~ct

planoln, and manalement technique.. Sub.equent workinl paper. will cover
ths development of project proposala and ~orkplana, project management
technique. u.eful in performance monitoring. auch as cheekl~8t•• bar
~hart., and the more complex critical path network, and monitoring and
evaluation. The author haa attempted to be aa su~cinct a. possible in
thi. paper. realizing that researchers and re.eareh managera are b~y

peopl~ who need practical management techniques. These technique~ are
aimed to improve your ~esearch. not to make rese&rch management an end in
itnlf •
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A LOGICAL FRAMEWORK MATRIX

~]

Narrative Objectively Means of Important
Summary Verifiable Verification Assumptions

Indicators (OVI) (MOV)

Inputs Nature and level
of resources Initial

Sources of
assumptions about

Necessary cost information
the project

Planned starting
date

Outputs Magnitudes of Sourc~of Assumptions

outputs information affecting the Inputs-

Outputs linkage

Planned completion Methods used

date

Pu,pose
Sources of AssumptionsEnd of project

status information affecting the

Output-Purpose

Methods used 111~kage

-'Goal
Measures of go.1 Sources of Assumptiom

achievement inform~tion affecting the

Purpo~..Goal

Methods used link.ge
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Before b~ginning a discu~sion of the Logical Framework, it is necessary
to define the terms "program" and "project", since they have different
meanings in different research organizations. Programs are coordinated
research activities whose combined scientific outputs address national
research objectives. Programs are long-term and someWhat continuous, and
are composed. in some caees. of sub-programs. and of projects. Projects
address specific research problems. and have explicitly defined time
frames, resources. and target~. Each project in turn comprises a number
of specific operations or experiments.

The Logical Framework, or "logframe", can be used at any level of
planning and decision making, from the development of programs to
experiments. It is most aptly us~d by small groups. as a framework for
brainstorming and discussion. The program logframe ~s best completed by
compiling mo~e specific, detailed logframes for each individual project
under the program; these in turn are based on step by step work plans for
each operation. These prograr.mling documents help to define the key
indicators used in monitoring and evaluation, and provide the framework
for progress reporting.

The information required both to design and evaluate ~n activity can be
sumcarized on its four by four matrix: the rows represent different
levels of project objectives, including the means required to achieve
them (the vertical logic); the columns indicate how the achievement of
these objectives can be verified and the assumptions that were made (the
horizontal logic). Table I indicates what type of information would be
included in the analysis ot a research program with various r.omponent
projects. Using this a& a guideline sho~ld make supplying specific
information easier.

THE VF.RTICAL LOGIC

From the bottom to the top in the left column is a "narrative sUlllllary" of
the four levels of objectives of a program, including the inputs.
outputs, purposes and goals. It should provide a clear, concise
statement of project objectives. and indicate the plausibility of the
assumed linkages betwel~n levels.

Inputs comprise the personnel. physical resources and financial elements
needed to achieve the stated outputs. TItese ty?ically include manpower,
infrastructure. equipment, supplies, support services, and funds. The
specific ~equirements are define& from the development of an operation
workplan. In research activities it is also valid to include leadership
and a defined Get of rp.~earch objectives as ir~uts.

Outputs include those achievements derived directly from the management
of inputs. For example, a maize breeding pcojp.ct within the maize
program with sufficient manpower, facilities and support (inputs) would
be expected to identify or develop within an estimated time frame new
gp.rmplasm with certain desired characteristics (outputs).

The Purpose is what the project is expected to achieve once completed.
The purpose is generally defined as the research objectives of a given
project. In the example of a breeding program, it is assumed that if a
variet~ is identified with the desired characteristics (output). then
producers will adopt it and production will increase (purpose achieved).

•



Table 1: toaieal Framevork: Research Programs

Narrative
S~ry

Verifiable
indicators

Mean.
of verification

Important
.ssUlllption.

If INPUT - by proJecta eccording to operation vorkplans

If OUTPUT: Program objectives - compiled for all projects
Then

RWII&Jl re.ources
Fundin.
Facilities
Equipment and
sup[llie.

Trainiu,
Scientific

leadership

Preliminary
research results

Complettod
research results

Research capacity
strengthened

Staff and
facilities in
place by end
year I

Courses completed
Senior:junior
staff 1:5

Data from surveys/
experiments
Rec~~ndations

by program comm.
Improved II taff

&. facilities

Quarterly and
annual reports

Accounting and
administrative
recorda

Trainins recorda
Personnel data

Research reports

Program records
Annual reftOrts
Admin. :recorda
Peer review

Funds" staff
approved will
be dbbursed
and availcble

Coursea available
Time" me.ns for
staff sU(lerviaion

Scientific:
a tandard'l upheld

Procedure.: exist
for rele•.ae

If PURPOSE: Research system objectives - compiled for all programs
Then

New knowledge
exiats of
interest to
research,
extension. nnd
polic:ymakers

Releaaed
technologies or
recolJIIIendations

Program records
Certification
Res/extenllion
COllllllUnications

on policy

Inputll a\"ail4ble
Prices favorable
Extension s.ervice.
Seed mult capacity

GOAL: National development objectives

Nev technology
contributes to
national
development
objectives

Production data
Changes in crop
patterns/inputs

Reduced erosion
Increased incomes

Farm surveys
Input statistics

Survey methods
Village surveys

Posi tive econ"mic
environment

Stability
Adequate road!.
markets. etc.
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The Coal i. the ultimate objective for undertaking the r~search project.
In the broad conte2t of national development it i_ uaually a desired
ecoDOaic achievement for which the attainment of research project or
proaraa objectives are necessary but not alway_ 9ufficient. Bere. USinl
the ..iae program example. the ollp~ctation i8 that if better maize
tecbnolo8Y i8 available (output) more maize will be produced (purpoae).
th.reby contributina to a nationsl goal of fuod self-sufficiency. It
should be evident th6t increaaed maize production alotle iB not sufficient
to ensure national food Belf-sufficiency.

There ia a direct cause and effect relationship preaumed between input.
output. and purpoae. Thi. cause-and-effect linkage can be ex~reaaed in
terma of an IF-----THEN relationship.

IF inputs are provided THEN outputs will be produced.

IF outputs are produced THEN the purpose will be achieved.

The relationahip between purpose and goal ia less direct and causal.
aince many exogenous factora may influence goal attainment. In thia
case. achieving the project purpose ia considered necessary but not
lufficient for achieving the goal.

IF the purp08e is achieved THEN the goal may be achieved if other
cauBal factors are also met.

At the input-output-purpos8 levela the research manager has much
influence over the attainment of objective8. At all levels. the
aaaumptions lilted should indicate the neceauary conditions for achieving
the planned objectives. Evaluators should be able to articulate clearly
the cause-effect relationship which was presumed when a given objective
was al.igned to research. Figure 2 is an example of a Logical Framework
used to describe a specific research activity.

JHE HORIZONTAL LOGIC

1be second column, Verifiable Indicators. specifies the type of evidence
needed to verify the achievement of objectives at each level. and the
third column, Means of Verification, indicates how that evidence can be
found and measured. Both have consequences for monitoring and
evaluation:

they define the data collection and reporting requirements during the
implementation of the activity (monitoring), and

they define from the outset of an activity the standard against which
actual results will be measured (evaluation).

Indicators and their means of verification must be carefully selected.
Becauae there are costs associated with collecting and analy~ing data,
indicators Ahould be kept to a minimum. They should:

cLearly indicate the criteria for attaining objectives;

specify the nature, quantity, quality, and time required for the
objective to be achieved;
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LOGICAL fRAMEWORK

NARRATIVE
SUMMARY

VERIFIABLE

INDICA TORS
MEANS OF
VERIFICA TION

-

IMPORTANT I
ASSUI\t1PTJONS

INPUT
Maize breeder
Maize agronomist
Weed scientist
Support Staff
Cermplasm
Facilities
Funds

Staff and facilities
in place by end of
year I

Quarterly and annual
report
Accounts and ad~ini

strative reports

- annual fundir.g
,;>vailable Oil tilile
a:1d in accJrdance
with budget

- varieties available
frolll IlTA

- close liaison
extensioll service
for on-farm testing

- Experts record~

- Research reports

- On-farm test

OUTPUT Ye.:lr 3:
I, _ 2 hybrid, 2 composite

- Maize varieties id- & 4 open varietiesentified resistant identifiedto Striga 3 Striga antagonist
- Striga-specific

herbicides identi- crops identified
fied cultural practices

to suppress Striga
- Cultural techniques identified

identified to sup- Striga herbicides I

l-...;p;;,;r,;,;e;.;;s;.;;s;.;;;.;;;S;,;t.;;r.;.i..g_a +_1_,d_e_n_t_i_f_i_e_d_a_n_d_r_a_t_e_d.... .f- '"rr infestation ~

I

PURPOSE
To increase produc
tion of maize

By Year 6:
- production of maize

incre3lled 40% in
Striga areas

- associated bean
production increased
20%

- market & production
statistics

- farm surveys
- extension reports

- fertilizers, herbi
cides, farm credit
available

- demand for maize
continues to give
incentive to producers

GOAL
To increase cash
income of rural
producers

Changes in patterns
of expenditure

Farms & village :l,urveyl Policy continues to
support ~aize marketing

Ii-. .L- ....& --J _
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be of an appropriate scale. and focus on key processes;

be r.ufficient in n~ber and detail to adequately measure achievement
of ob.~tlctives;

be ludependent of the biases of evaluators;

be objectively vedfiable .and unambiquoWi.

Indicators for the inputs to a program are easy to determine. since they
can be ex?r~ssed in tern of ~esources or activities. such as personnel
time. ~upplies used. couraes attended. or fundo exp~nded. The inputG at
thia stage are \Ulually specified. and can be measur:e':l or assess'!!ci.
verifying that implementation is proceeding as planned requires t.1:acking
actual inputs aeainst proposed inputs. in a given ti~ frwwc. for
instance by keepifig logs of stlliff time and activities undertake.;••
Monitoring progr&" leadership llnd sound progr.:mning procedures is IIlOre
difficult and must be dealt with in more qualitative ways. such as
through peer. reviev and standard reporting.

When selecting indicators of the outputs level. it is helpful to think of
the expected output and purpose of the activity in term of targets,
answering the questions of what. how many. with which characteristics.
when. If one of a program's expected outputs is a new variety of maize
which permits double cropping and higher. yields. then an appr?priate
indicator might be the certification of a variety by year 7, which haa a
90-day cycle. and which yields more than 2 tons/ha under farm
conditions. The means of verification in this case would be recorda from
experimental trials, results of on-farm testing and verification, and
records from lhe varie~al certification boards.

At the input-output-purpose levels of inquiry, document& of program
planning meetings. quarlerly and annual research reports, research
proposals, survey results, and scientific publications can be U8~d to
evaluate research progr2~ execution. In an ideal system these reports
would bav~ been routinely gathered ~nd monitored by researchers and
management to identify implementation problems. Table 2 summarizes some
of the indicatora auitable for research program MIE and their means of
verific~tion. This table is by no meana exhauative; it is sUlgeated as a
liat which may guide research managera in defining an appropriate liat
for their syatema.

The laat column, Important Asaumptions. lists thoae factora which are not
controlled by the project but which influence its implementation and
chances for succesa. For example. fixed national commodity price. could
influence the purpoae to goal relationship by making maize production
unattractive. eVftn if better technology wer~ available. Assumptiona at
this level are often difficult to influence, but they should be defined
in advance and monitored.

The as.umptions column is meant to keep deciaion makers realiatic in
their expectationa; if a situation looks particularly hopeleas, these
leaders should reorient their research programs to take thia into
account. Sometimes. where national policies are concerned, research
managers can be succesafully involved in policy dialogue to ensure that
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Table 2: Example. of Re••arch Program Indicatora

~of
achievelllllnt

Pouible
indicator

Heana of
verification

Re.ponaibility for
data coLlection

INPUTS - Detenained by projecto. ba.ed on operation workplana:

1

- I~raonnel

- fundin.
- faciUtiell

- equ1s-ent
" aupplle.

- le&derabip

- trainina

adentitic and
.upport tble
expenditures
conatruction or
acquiaition
acquiaitlon
actual uae
project meetinga
pro.rlllll _etine.
courae~ co.pleted

tiM aheeta

accoWlting data
on-/Jite report
procurement data
procur~ment dat.
lab/ataUon loga
meeting reporta
!lIeetin, report.
trainin, record.

individual reporta

accoWltin, office
in.titute en,ineer
accoWltin. office
accou~tin. office
lab/atation ..na.er
project head
pro;ru head
training officer

OUTPUTS - Conaidered both by projecta and by progr... :

- prelblinary reaearch data reaearcb report. sci.ntilt
reaearch fro. experiments publication. project bead
reaulta and .urvey.

- ca.pleted pro,ram committee .,ro,r_ recorda program head
re.earch recollllllendationa "'nnual reporta HARS director
reaulta

- reaearch trained ~raonnel training recorda training officer
capacity " improved auiniatration adminiatrator
illproved fadUtie. recorda

PURPOSE - Contributio~ of knowledge from reaearch program. to reaearch.
develo~nt and policy making bodie.:

- IUIW knowled,e
of intere.t
to reaearcb,
extenaion "
pol iCYllllkera

relea.ed
technOlogy or
recolllllleodationa

program rec("·rd.
certif iC:1tion
rea/extenaion
cOlllllWlicationa
on policy

pro,ram head
national body
exten.ion aervice
HARS director

GOAL - Reaearch relationship to national development objectivea:

- increaaed crop
production

- intenlified
land uae

- conaervation
" ldnd use

- increaaed
income

- improved
nutrition

productIon data

changea in crop
patterns " inputa
reduced eroaion
reaource planning
per capita change
increaaed spending
decreased diaeaae

" IIIOrtali ty

farm surveys

input atathties

aurver methoda
planning docwment
national data
village surveys
nutrition aurveya

statiatica dept.

devel. miniatry

land use body
planning body
statistics dept.
de... '-. minbtry
nationa.\ health
service
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an asaumption comes to pass. Assumptions are particularily important for
research managers at the input and output levels. where the list of
assumFtions seeves as a red flag to management that they must actively
monitor and assure that the conditions listed are achieved.

While reaear~h man~gers are primarily interested in inp~t. output and
purpoae level information. ex ante and impact evaluation~ are con~erned

with the relationship of research program6 to larger development
objectives, and so the entire framework is useful. The primary purpose
for conducting any analy~is at this level is to squarely understand the
expectations placed upon the national researc~ syst~m, the validity of
these expectations. and whether the research program6 planned and
operating in country are logical responses to ~~ese expectations.

Figure 3 indicates how the Logical Framework matrix can be used
specifically as a monitoring and evaluation tool. The targets asainat
which performance is measured is found in the Verifiable Indicators
column. The actual data monitored are in the Means of Verification
column for each level of the management hierarchy. The assumptions are
usually better defined and more "manageable" ,at the inputs and outputs
levels than at the purpose and goal levels. and can. therefore. be more
easily monitored and evaluated.

Project evalustors are primarily interested in the targets set and the
assumptions made at the input and output levels. Project perfo~nce

(efficiency) is the primary focus though the quality and relevance of the
research may also be reviewed. Comprehensive program evaluations are
concerned with program strategies and the achievement of program
objectives, and are therefore more interested in purpose level
achievements. Project complementarity within the program is also
considered.

Impact evaluations. or the effect research has on national development
objectives. are most concerned with those indicators monitored at the
goal level. These are usually socioeconomic in nature. more expensive to
collect, and analyzed 10-15 years after the technology fromreaearch has
been released.

In summary. the Logical Framework is an effective tool for research
managers for both the planning and evaluation of research. By following
a logframe approach, managers are apt to more thoroughly consider the
resources needed, the time frame of the research. the expected targets.
and the conditions assumed necessary for the research to be successful.
In addition, the Logical Framework places the research project in a
larger framework of program and national research objectives. thus
increasing the likelihood that research projects will be complementary
within programs. and that the}' ....ill address important. defined national
research objectives.
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LOGICAL FRAMEWORK

Narrative l Verifiable I Means of Important
SUIIlIIlary I Indicators Verification Assumptions

INPUT
Specified time- Data to be Assumptions to
frame &resources collected be monitored!

managed

OUTPUT
~ect Evaluatio?

Project efficiency Targets Data to be Assumptions to
&effectiveness (annual &final) collected monitored!

managed

PURPOSE
~rehensive

Program Evaluation

Program strategy Targets Data to be Assumptions to
&achievement of (3-10 years) collected be monitored!
objectives managed

Consider project
complementari ty

GOAL
~act Evaluation

Contribution to Targets Data to be Non-research
Development collected factors affect-
Goals ing impact

I
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