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Abstract

Creation, manipulation, management and dissemimatfcknowledge cannot go on
forever without determining what impact it is hayion those who create it and those
who use it. This paper explores methods of detengithe impact of disseminated
knowledge. It does this by first defining what kredge is. This is followed by a
discussion on different mediums through which kremige may be disseminated. It
then discusses two questions — when do we know whdisseminate knowledge and
how do we know when it has been disseminated. Téeuskion is followed by a
discussion on different methods of monitoring andaleating disseminated
knowledge. It concludes by giving an example of itha CSIR is doing to evaluate
the impact of research knowledge it disseminatemtri@ry to Plato and Foskett’s
definition of knowledge, the paper postulates thabdwledge is information that is
acceptable to a norm about a subject. In treatifigrdnt mediums that may be used
to disseminate knowledge, the paper first argued thediums of disseminating
knowledge can be grouped into two main categoriasely natural and man made
mediums. Natural mediums of knowledge disseminaitimiude audio and gestures
which are performed by all leaving beings whereaan-made mediums include all
mediums of communication that man has developedoburansforming matter.
Knowledge itself cannot be monitored, only preseimcés carrier can. Ipso facto,
evaluation of knowledge can be done by analyzirfemdint carriers of it or use
thereof, not knowledge itself, because an indidgataruth is that presence of
knowledge is only manifest in its application. Inomitoring and evaluating
knowledge as transformed matter, the criteria @fcpss and progress; relevance,
efficiency, effectiveness, impact and sustaingbilihay be used respectively.
Techniques of analyzing applied knowledge data aboliwo techniques of applied
knowledge analysis which are used in the CSIR ngn@bst-Benefit Analysis and
Cost-effectiveness Analysis are discussed.



What is knowledge?
Definitions about knowledge are many and varied.

Foskett (1982) defines knowledge by making a ditiim between knowledge and
information. He sayskhowledge is whatl know,information is whatwe know”.

Propositions

o=

According toPlatg knowledge is a subset of that which is both &meé believed

If someone believes something, he or she thinkisiths true, but he or she may be
mistaken. This is not the case with knowledge. é&@mple, suppose that Jeff thinks
that a particular bridge is safe, and attemptsras< it; unfortunately, the bridge
collapses under his weight. We might say that Befeved that the bridge was safe,
but that his belief was mistaken. It wouldt be accurate to say that keew that the
bridge was safe, because plainly it was not. Faretbing to count as knowledge, it
must actually be true.

| see knowledge as information that is acceptabla horm about a subject. No one
who understands mathematics disputes that 2 + Becduse the accepted norm is to
use base 10 to add. That igss 2 210 = O10dunits: ThiS means grouping 2units and 2units
into groups of 10 one gets zero 10s and 4unitsceleh+ 2 = 4. If base 2 is used, 2 +
2 = 20. This is also correct. This is how,+22, = 2,0,nits. This means grouping 2 units
and 2 units into groups of 2 one gets two groupsvofand zero units. Hence, 2 + 2 =
20. As long as the information that you have comf®rto an established and
acceptable societal norm, it is knowledge. It doeshave to be true. If it conforms
to an established norm, it will always be believks.soon as the norm changes, what
you know becomes information. When people do nbéwe you, it is simply because
what you say to them is not acceptable to theimndBood knowledge is useful
knowledge. It permits man’s survival by allowingrhto use it to solve his problems.
When we attend schools or listen to priests preaaks and accept what they tell us
as reasonable and pass it on to other people dt tssolve our problems, what we
are doing is simply accepting new norms about neexisting subjects.

Mediums for Disseminating Knowledge

Before discussing different platforms for dissentimaknowledge, it helps to make a
tacit distinction between what Polanyi catégit knowledge and explicit knowledge.
According to Polanyi, “...tacit knowledge is what iis our heads and explicit
knowledge is what we have codified”



Given that tacit knowledge is knowledge that i®ur heads the easiest and the only
way to disseminate this type of knowledge is thiowggans of the body. We can
communicate it through voice. This method of comioation is largely applied in
schools from primary to tertiary. Besides explanimmunication, a lot of information
and knowledge is passed on from one person to entittough gestures. Laughing is
a simple sign of happiness. Shrugging your shosldeticates that you do not know.
Of unique interest to note though is that gestaresnot universal, they are unique to
societies. Nodding one’s head means that oneagrieement with what is being said
after the European fashion. The converse is trugenAsian culture. In the Asian
culture when you shake you head from side to $iderheans concurrence with what
is being said. One of the notable efforts to tryattdress the problem of different
norms and standards on gestures is what has cobe known as the sign language
which came into being as an effort to address wiffe human beings impairments
such as speech and hearing. This confirms the itlefinmade earlier on that
knowledge is that which conforms to a norm aboytsrbject.

The second type of knowledge is explicit knowledbfais is knowledge that has been
codified. How can knowledge be codified? Codifioatiof knowledge came as a
result of man’s application of tacit knowledge tansform matter into various useful
objects for his survival. Writing is the oldestrfoof codifying knowledge. Most of
the world’s knowledge is in written form in the forof books. With further
transformation of matter through application of itaknowledge other ways of
codifying knowledge have emerged over time. We fiogt knowledge in mediums
such as recorders, the INTERNET and others.

Of particular interest to me is knowledge that ignifest in transformed matter. A
spacecraft for example, is a form of transformedtt@naand an interesting
manifestation of knowledge. Houses, cars, guns,pctens etc are other forms.
Impact of disseminated knowledge can be lookedvatlévels. The first level is the
level where tacit knowledge is codified to explikiowledge. This in itself is the
effect (impact) of knowledge. The different produthat we have are an epitome of
this. The second level is the usage of these mamnpadducts to solve societal
problems. This shows further impact of dissemindedwledge. As will be shown
later, the CSIR uses knowledge to develop diffesahiitions to better lives of South
Africans. Development of these solutions can basithted in the form of an
innovation chain as indicated in Figure 1 below.

When should knowledge be disseminated and how do Wwaow when

it has been?

There is no stipulated rule on where and when kadge& should be disseminated.
The simple answer to this question is knowledgeasly to be disseminated when the
holder of it feels it is ready to be. Besides, ded not make sense to acquire
knowledge to hoard it. In fact, it is impossiblehimard knowledge because we need to
constantly exchange it for survival. Hoarding obthedge makes sense only when
one does it in order to gain comparative advantage other human beings. Even
this is not eternal. Overtime, the hoarded knowéedgts known and is further
exchanged. For example, Colonel Saunders has hbardemation about his famous
Kentucky Fried Chicken for ages using it to hisamage. Before his death he gave it
to his family. This illustrates the point that irc never be hoarded forever.



Figure 1: Innovation Value Chain
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Dissemination of knowledge is often done with aaierintention in mind. When this
is the key reason for knowledge disseminations iimportant to determine whether
knowledge dissemination has really taken places Thiimportant for a number of
reasons. One, it allows for learning on whether dedge was successfully
disseminated so that if not other means of dissatimig it successfully could be
devised. For example, at institutions of learnimg@ng of knowledge dissemination
is done through tests and examinations as we alvkand two, for accountability
purposes.

However, the key gauge of whether knowledge hasn bdisseminated is its
application. As indicated earlier, as tacit knowgedknowledge application is seen in
the development of different solutions in the foah products and services. In a
codified form, knowledge dissemination is seernm tise of the products and services
to solve societal problems. Note before, knowledge does not only lead to useful
solutions to societal problems, at times it createse problems and leads to societal
ills. A clear epitome of this is the atomic bomhbttwas dropped by the Americans on
Hiroshima and the current nuclear age in which earcbombs, which are an epitome
of man’s application of his knowledge are a thtedtumanity.

Monitoring and Evaluation of knowledge

With a view to making sure that knowledge is dissered effectively, the concepts
of monitoring and evaluation have entered manyellfiLet me recap to say that
knowledge is manifest in products and servicestihae come to being as a result of
tacit knowledge codification. The application oése products and services is what
can be monitored and evaluated for impact overadimye monitoring and evaluation
of tacit knowledge.

First let me define the concepts of monitoring amdluation.

Monitoring is a process of continuously assessiotfp bhe functioning of an activity
in the context of implementation schedules andhef tise of activity inputs by the
targeted population in the context of design exqtemts. Two types of monitoring
can be cited. These are progress monitoring antepsamonitoring.

The differences between the progress monitoring amotess monitoring are
summarized in Table 1 below.

Table 1: Process Monitoring and Progress Monitorig

Process Monitoring Progress Monitoring
. Concerned with key processes for project . Primarily concerned with physical inputs
success and outputs
o Measures results against project objectives . Measures results against project targets
o Flexible and adaptive . Relatively inflexible
. Looks at broader socio-economic context in . Focuses on project activities/outcomes
which the project operates, and which affects jgtoje
outcome
. Continuous testing of key processes . Indicators usually identified up front and

remain relatively static

o Selection of activities and processes to be . Monitoring of pre-selected




monitored is iterative, i.e., evolves during praces indicators/activities

investigation

. Measures both quantitative and qualitative . Measures both qualitative and quantitativd

indicators, but main focus is on qualitative indara indicators, but main focus is on quantitative
indicators

. A two-way process where information flows . A one-way process where information floys

back and forth between field staff and managemen in one direction, from field to management

o People-oriented and interactive . Paper-oriented (use of standard formats)

o Identifies reasons for problems . Tends to focus on effects of problems

o Post-action review and follow-up . No post-action review

. Includes effectiveness of communication . Takes communication between stakeholdprs

between stakeholders at different levels as a key for granted

indicator

. Is self-evaluating and correcting . Is not usually self-evaluating and correctirlg

Source: World Bank, 1999

The following are among the goals of monitoring:

* To ensure that inputs, work schedules and outpetpeoceeding according to
plan, i.e., that project implementation is on ceurs

* To provide record of input use, activities and hss@and

» Early warning of deviations from initial goals aexipected outcome.

Thus, monitoring is a process which systematicaliygl critically observes events
connected to an activity in order to control theiattes and adapt them to the
conditions. Key steps in the monitoring process ar
v' Recording data on key indicators, largely availdbten existing sources,
such as time sheets, budget reports, supply records
v Analysis performed at each functional level manag@mThis is important
to assume the flow of both resources and techméaimation through the
system.
v' Reporting, often through quarterly and annul pregreeports, oral
presentations organized by project staff.
v’ Storage, whether manual or computerized, should abeessible to
managers at different levels of the system.

The term “evaluation” is defined differently by féifent authors. There are over 50
definitions in the literature (Michael Quinn Pattd®82). With respect to the
definition of evaluation, it is important to keaprind:

No single definition will suffice fully to capturine practice of evaluation.
Different definitions serve different purposes.

There are fundamental disagreements within thed fedout the essence and
boundaries of evaluation.

In defining the term in any given situation, on®wld find out the perceptions and
definitions of the people with whom one is working.its general sense, evaluation
addresses the question “what has been the effetfieo&ffort?” Any assessments,
appraisals, analyses or reviews are in a broacsaraduative.

According to the Green Book (2003:5) “Evaluation ganilar in technique to
appraisal, although it obviously uses historic fatbr estimated) rather than forecast



data, and takes place after the event. Its maipgser is to ensure that lessons are
widely learned, communicated and applied when assgsew proposals”.

According to MXA/S &T/Khaya/Simeka Consortium (200p “Evaluation refers to
the periodic assessments of issues such as thaepdly, effectiveness, impact,
relevance and sustainability of the programme iatie@n to the stated objectives.
Traditionally this involves the running of baseliserveys, with assessments studies
being conducted to measure change. A wide rangenethods qualitative and
quantitative are available”.

The above paragraph brings out something import@mbut impact. Impact
assessment is found in the realm of monitoring eraduation discipline. It is a form
of evaluation which determines the effect of aemntion on targeted beneficiaries.
Just as evaluation has to be proceeded by plaramdgmnonitoring for it to be done
well, impact assessment as a form of evaluatiomcsnclusive without proper prior
planning and monitoring. You cannot evaluate amghinless you have planned it in
advance and monitored it over time. Therefore, wt&n cum impact assessment
always comes after planning and monitoring in trder.

Furthermore, impact assessment is meaningless towittwout other forms of
evaluation that give it conclusiveness. Overtim&GD/DAC has identified four
forms of evaluation that complement impact assessmed they are relevance,
efficiency, effectiveness and sustainability. Thetsm from the simple logic that a
good intervention is one that is relevant to thatert within which it is conceived.
That is, it solves problems within its context; sisesources efficiently in achieving
outputs and objectives; achieves stated objectivies effect (impact) and is
sustainable overtime. Therefore, impact assessosnbe looked at as a point on an
intervention evaluation continuum as indicated elo

EVALUATION
Relevance__,  efficiency_, eetiveness__, Impact , Sustainalp

e

It is also important to note that evaluation isemdisciplinary. It brings together
contributions from across the social sciences ataded disciplines, including, but not
limited to: politics, economics and public admirasion psychology, sociology and
anthropology education, health and law informatiecience and information
technology.

It has to be acknowledged though that the term dictipmeans different things to
different people. In discussing the impact of amgearch program, one can identify
two broad categories of interpretation (Andersonl &ferdt, 1990). In the first
category, some people look at the direct outpuhefactivity and call this an impact,
e.g., a variety, a breed, or a set of recommenugatiesulting from a research activity.
Most of the biological scientists belong to thisecpry.

The second category goes beyond the direct prahdtiries to study the effects of
this product on the ultimate users, i.e., the dtedgeople level impact. The people
level impact looks at how fit the program is wittiire overall R&D to discover facts
(research) that have practical beneficial applicat{development) to the society.
Impact begins to occur only when there is a behaglochange among the potential



users. This second type of impact deals with ttiead adoption of the research
output and subsequent effects on production, inc@neironment and/or whatever
the development objectives may be. The people lleweact of any research activity
cannot be assessed without information about theerf® number of users and the
degree (intensity) of adoption of improved techeisjuand the incremental effects of
these techniques on the production costs and ouffu¢ adoption of any technology
is determined by several factors, which are nat @the original research activity.

In any comprehensive impact assessment, thereereftie a need to differentiate
between the research results and the contributibresearch to development, i.e., the
people level impact, and both aspects should beeadeld. Impact Assessment is
directed at establishing, with certainty, whethenat an intervention is producing its
intended effect. A program that has positive inhpgone that achieves some positive
movement or change in relation to objectives. Tiliplies a set of operationally

defined goals and a criterion of success. Theralss a need to establish that the
outcome is the cause of some specified effort. Ush sit is important to demonstrate
that the changes observed are a function of theifgpenterventions and cannot be

accounted for in any other way. The three basiacfies to be observed in any
impact study are causality, attribution, and inczetality.

The other four aspects of evaluation that give ithpassessment/evaluation
conclusiveness are defined as follows:

Relevance looks @he extent to which the objectives of an activity eonsistent with
beneficiaries’ needs, country needs and globakiggs. It also looks at whether the
activity’s objectives and overall goal provide peopsolutions to the problems
identified in the area or sectors concerned.

Effectiveness relates to the question of whetheirtiplementation of the activity has
actually benefited (or will benefit) the intendednieficiaries and the target group. It
answers the question, has it produced the expeesedts?

Efficiency is a criterion concerning the relatiobpstween the activity costs and its
outputs. The main question that is asked to judige éfficiency of an activity is
whether the degree of output justifies (or willtjfyg the costs (input), in other words,
whether there was no alternative means of sectih@game achievements at lower
cost, or whether it was impossible to attain gneathievements at the same cost.

Sustainability is a criterion that examines whetther effects produced by the activity
have been sustained (or are likely to be sustaieel) after the activity completion.

How then can monitoring and evaluation of dissemsidé&knowledge be done using
the above criteria of process and progress andaete, efficiency, effectiveness,
impact and sustainability respectively? Let us labkhe CSIR.

Monitoring and Evaluation of the CSIR’s knowledge
The CSIR’s reason for existence is captured imasdate which reads as follows:



In the national interest, the CSIR, through directed and multi-disciplinary
research and technological innovation, should foster industrial and
scientific development, either by itself, or in partnership with public and
private sector institutions, to contribute to the improvement of the quality of
life of the people of South Africa

The above mandate immediately indicates that CStB&son for existence is to
generate knowledge through research and technalogimovation and solve
problems with it.

In the CSIR, knowledge is generated and existhentivo forms of tacit knowledge
and explicit knowledge as is the case in othermimgdions. Tacit knowledge is in all
CSIR staff of 3 000 employees with their Diplom&sachelors, Masters and PhD
degrees. CSIR explicit knowledge is in the formpuoiblications, reports, patents,
copyrights, products and services.

Who is CSIR target in disseminating knowledge? TR disseminates information

to the internal as well as the external stakehsldEne internal stakeholders include
those who have tacit knowledge within the orgairatits staff. When knowledge is

disseminated to staff the objective is to have ichpa the following areas of the

organization’s activities:

» Strategic Planning
- Our past informs our future

* Reporting
- We have to report on our activities as we perfoumwork

* To determine whether the CSIR is living up to its mndate
- Ifitis, then its reason for existence is justifie

How is the knowledge disseminated internally? TI&RChas a number of knowledge
management systems which include an informatioreezalled CSIRIS, Technical

Outputs DataBase (TODB) and Intellectual Propertgnijement System (IPMS).
CSIRIS is a cache of all books, reports, publicetithat the CSIR has. It works like a
library. It is a resource centre that is used ly@S$IR’s employees in their work. It is
also open to people from outside the organizatiba work in the field of research.

TODB is a repository of all technical informatidmat the CSIR has. It is also used for
reference purposes. The difference between thisires and CISRIS is that contrary
to CSIRIS, TODB is used only by the CSIR staff mensb

IPMS, as its name implies is a repository of ateliectual property that the CSIR
generates out of its research work. This is aled usternally by the CSIR.

External stakeholders include those who benefinf®@SIR’s knowledge and those
within the National System of Innovation and beyosdch as government, other
science councils, academic institutions, privatetse etc. When knowledge is
disseminated to the external stakeholders the tioteris to have an impact in



improving the lives of its intended beneficiarieBesides improving lives the
information is disseminated

* To account to Parliament for the funds being allocted to the CSIR
- Be able to show evidence of the effects of the mangpends

 To inform society about CSIR’s effect on their lives (especially the
positive impact)
- Celebrate its successes

In order to disseminate knowledge to the potent@heficiaries and solve their
problems, the CSIR implements projects in the foilhg sectors:

* Biosciences

* Natural Environment

» Defence, Peace, Safety and Security
* Built Environment

* Material Science and Manufacturing

Over and above the five areas, the organizationahaamber of centres that have
been established to deal within societal problemddiiferent areas of strategic
importance.

In determining the effect of disseminated knowledegpecially explicit knowledge,
the CSIR uses the five OECD/DAC evaluation criteoia relevance, efficiency,
effectiveness, impact and sustainability refercedarlier on.

In order to permit for assessment, the LogFramé dbproject planning is utilised.
The logical framework (Logframe) was developedha 1960s by USAID and today
its use is widespread throughout the developmemnmanity by for example, DFID,
EU, FAO, GTZ and the World Bank. One of its priradigtrengths is its relevance to
several stages of the project cycle: not only dbgaide project preparation it is also
used as a basis for project monitoring and evalnaiCommission of the European
Communities, 1993). Although it is constructed dgrithe planning stage of a project,
the Log Frame is a living document, which should dmnsulted and altered
throughout a project’s life cycle.

The Log Frame asks a series of questions:

*  Where do we want to be? (GOAL, PURPOSE)

* How will we get there? (OUTPUTS, ACTIVITIES)

* How will we know when we have got there? (INDICATOR

* What will show us we have got there? (EVIDENCE)

* What are the potential problems along the way? (A8BTIONS)

Techniques of data analysis in order to determinanpact



A number of techniques are applied to perform impasessment. These include Cost
Benefit Analysis, Cost-Effectiveness Analysis, Ewmoetric Analysis, Linear
Programming and others. The table below gives abeuraf the techniques and also
indicates the criteria of evaluation which theyson. The table is based on assessing
knowledge disseminated through a project.
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Out of the above techniques, let me discuss two.

Cost-effectiveness

Cost-effectiveness analysis is a decision-makirgjsesce tool. It identifies the

economically most efficient way to fulfil an objeat. In evaluation, the tool can be
used to discuss the economic efficiency of a progna or a project. Focused on the
targeted major result of the activity — the numbkjobs created — the tool estimates
the cost of each job generated by a specific measilie comparison of various

programmes with similar impacts enables the comsparof the costs generated by
each job created and provides useful quantitathdicators for the selection of

comparative methodologies.

The tool compares policies, programmes or projdtistesents alternatives in order
to identify the most appropriate one to achievesalt at least cost. Cost-effectiveness
analysis may contribute to answer the followingsjioms:

 How much does a programme or a measure costsarechpwith the cost of a

particular component of its objective?

* |s it preferable to invest resources in an irgetion, to the detriment of another, to
achieve the target?

* What kind of intervention or group of intervemni® yields the best outcomes
regarding the final objectives and available reses?

* How can the use of the resources be optimisagngcompeting needs between
programmes?

» At what level of additional investment will théa@sen intervention clearly give an
improved outcome?

Cost-effectiveness analysis can be used in:
» Ex ante evaluationsto support decision-making and guide the choicdsetmade.

Depending on the cases, it can be used:

* To foster the debate among decision-makers pritte decision

* To highlight the preferences of the groups repméng different categories of
stakeholders or actors involved in the sectors w/tte intervention is planned

* Ex post evaluationsto measure the economic efficiency of an intenamtlready
carried out.

* Intermediary evaluation to update thex ante outcomes and choose which options
should be selected to continue the intervention.



Figure 1: The uses of cost-effectiveness analysis
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Cost-Benefit Analysis

A cost benefit analysis is done to determine how,wehow poorly, a planned action
will turn out. Although a cost benefit analysis dam used for almost anything, it is
most commonly done on financial questions. Sineecibst benefit analysis relies on
the addition of positive factors and the subtractd negative ones to determine a net
result, it is also known as running the numbers.

A cost benefit analysis finds, quantifies, and adliighe positive factors. These are
the benefits. Then it identifies, quantifies, amdbtsacts all the negatives, the costs.
The difference between the two indicates whethempthnned action is advisable. The
real trick to doing a cost benefit analysis welirniaking sure you include all the costs
and all the benefits and properly quantify them.

Should we hire an additional sales person or assigmtime? Is it a good idea to
purchase the new stamping machine? Will we be bettgutting our free cash flow
into securities rather than investing in additionapital equipment? Each of these
guestions can be answered by doing a proper cosfibanalysis.

After data has been analysed and the evaluaticonplete, the evaluation report has
to be distributed to ensure that knowledge fromG@B&R is disseminated.

Apart from distributing the evaluation report ifsehe most common ways through
which evaluation information is disseminated inéuelvaluation summaries, annual
reports, bibliographies, thematic reports, the veglminars, press releases, and public
debate.



Whatever channel is preferred, the best way to rensissemination of lessons
learned and knowledge gained in evaluations isfrave both the content of reports
and the presentation of material. A key benefitgobd dissemination practises is
transparency of development interventions and pubsight into their value.
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