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Appraisal of Effectiveness of Technology
in Rural and Underprivileged Area Using
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Abstract : The measurement of performance of the technology in
rural and under-privileged area has become a cumbersome task
due to wide clivergence in criteria used for the purpose. The
useable set of criteria always varies depending on the- type of
technology and the rural setting for which the technology is
intended for. This papers aims at suggesting a set of generalized
paranzetric indices which can be used for measuring performance
of all rural technologies at all locations in relation to overall rural
developnzent objectives. Based orz recent field study, the paper
traces some fundamental aspects that need to be considered in
choosing indicators for performance measurement of rural
technologies. It emphasizes the need for appropriate choice of
technologies for diffusiorz in rural areas and suggests criteria to
be followed for the purpose. The objective of tlze paper includes
the decision-making approach for diffusion of rural technologies
that contribute to rural developnzent. The rationale and indicators
of performance nzeasurement of rural technology are discussed
emphasizing the need for evolving a limited number of generalized
perfornzance indicator measures and suggesting their use in
relation to technology goals emanating from rural development
issues. Finally, a set of generalized indicators for measurement a
rural technology are summarized.
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Introduction
The measurement of performance of rural technology is very
much essential to ensure sustainable technological development as
well as human resource development in the rural context. It sparks
debates on the issue of selecting technology performance
indicators due to wide variation of the types of criteria to be used
for aforementioned objective. The considerable set of criteria is
contingent upon technology type and rural setting. Choosing a set
of criteria for measuring performance always remains
controversial when probed from 'whose point of view' or for
'which goal'. However, in spite of divergent notions in defining,
the understanding about performance, it is possible to agree on a
single set of generalized indicators. Under a given socio-economic
setting and for a given technology (either a product or a process), a
chosen set of performance indicators should take into
consideration the interrelations between the hierarchy of
technology objectives/goals for predetermined technology users
and/or technologies beneficiaries under a given socioeconomic
setting. Due to lack of uniqueness of the rural setting in various
countries, it is hardly practicable to have a general and
methodologically organized set of performance indicators for rural
technologies.
Even within a particular country, such generalization and
systemization of indicators has become difficult and thus
comprehensive researchers in this field are rare. Rural technology
is one of the key factors for rural development. Rural development
refers to growth of rural economy as well as change in quality of
life of the rural people. A set of generalized indicators has been
suggested in this paper, in order to measure performance of all
rural technologies at different locations with respect to overall
rural development goals. For performance measurement of rural
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technology, some basic aspects to be considered. This paper
focuses these aspects and proclaims the necessity of proper
selection of technologists for, diffusion in rural setting. A policy
imperative is required for this purpose. The decision-making
approach is a key factor for dissemination of rural technologies
which in turn contributes to rural development.
The argument for using certain parametric factors for rural
technology performance measurement should be probed under
specific socio-economic situation considering technological status
of the country. It should be emphasized that there is a need for
selecting a limited number of generalized indicators for
measurement of technology performance and these should be used
to achieve technological goals on the way of achieving rural
development objectives. All these have been highlighted in the

Diffusion of Rural Technologies and Decision-Making Process
Technology is a means for transforming resources to meet desired

needs. It is not an independent and autonomous force. Technology
is merely an in trument in problem solving. Not all the
technologies are considered useful at all times, each must meet the
existing
socio-economic,
cultural
and
environmental
circumstances. The concept of rural technology derives from the
fact that it brings into focus a production or service system, which
may be called rural in character as it, is linked to the rural
development progress. The production or service system involves
organization, management, production process, ownership,
procurement of input, sale of products, etc. This implies that for a
rural location, the chosen technology must produce the goods and
services needed to fulfil the basic needs of the people through an
indigenous creative process and not to cater the endless
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developmental imbalance through an alienating technology
selection process. This provides a rationale for the choice of
appropriate rural technologies.
There are hardly any acceptable quantitative indicators by which
technologies can be divided into rural or non-rural. This is because
diffusion of relatively modern technologies also takes place in
rural locations. In general, it should be noted that for rural people
the technological level should be simple so that rural people can
operate them and are compatible to rural economic activities.

It may be noted that rural technologies do not necessarily mean
low level technologies and may differ in scale of operation as per
end-use. As for example, some rural technologies are transitional
in nature and do not require machinery of any kind if operated at
the household level. These technologies (poultry rearing, beekeeping, kitchen gardening, etc.) are intended to contribute to
meeting survival needs of rural households but at the same time
they may be operated on a commercial basis at a larger scale.
Therefore, depending on the intent of purpose, higher level of
technologies are also introduced or found in rural areas. Rather,
two or more distinctly different hierarchy levels of technologies
(manual facilities, powered facilities, general-purpose facilities,
etc.) are in existence side by side in many rural economic
activities.

Criteria for the Selection of Rural Technology
Through there may be an exhaustive list of criteria for the
selection of rural technologies, all of them may be summarized
under the following broad headings in a simplified fashion which
is shown in Figure 1. It may be noted that capability strengthening
invariably includes upgrading both management and technical
skill and enhancing level of education of technology operators.

.
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Figure 1: Criteria for Selection of Rural Technology
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Technology Diffusion in Rural Areas: Decision-Making
Technological capability refers to gaining more control over
resources for overall development. The key decisions for
technology diffusion in rural areas should cover what is
considered the primary activities of gaining technological
capabilities for development. For any technology, the resources
should be judged in terms of the following four components which
in literature is known as technology components. These
components [APCTT-19891are shown in Figure 2.
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Figure 2: Technology Components
The general approach of technology diffusion to rural areas is
either program specific or project based depending on the
objective function pursued by various agencies, institutions and
organizations (supply side agents). It may be mentioned that
technology diffusion process should viewed from two
perspectives; supply side and demand side. The modality of
technology transfer and diffusion approaches also vary according
to technology-specific function and target beneficiaries in terms of
their social status, economic and financial abilities, market norms
and market intervention strategies and culture practices (demand
side). The technology diffusion in rural area occurs through
certain channels as shown in Figure 3.
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Figure 3: Channels of Technology Diffusion in Rural Areas for Targeted
Beneficiaries
Irrespective of technology diffusion channels, the decisions for
technology diffusion in rural areas should aim at meeting desired
objectives that evolve from the rural development goals of the
national government, donors intentions (in case of donor assisted
projects), local leadership, and demands from beneficiaries,
whether implicitly stated, may be the reduction of human
drudgery, increase in scale of production, income generation,
employment creation productivity gains, poverty alleviation
sustainability of the environment, institution building etc. In
developing countries these objectives may vary depending on the
extent of integration of rural development programs in the overall
national socio-economic development plan.
Matching the desired objectives set for the intended
technology investments with available technological resources
evolves into the determination of feasible objectives. There may
be a trade-off between desired and feasible objectives while
considering socio-economic reality in the process of technology
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choice for diffusion. For example, weaving technology has
demand in many rural areas but modem (automatic) weaving
technology may be feasible from an employment point of view.
Decisions determining. feasible objectives also depend on the
availability of functional infrastructure for the operationalization
of the technology. The functional infrastructure requirements,
interalia,are depicted in Figure 4.

onal Infrastructure
Requirements

Finance, marketing
Technical
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Backward and
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Figure 4: Functional Infrastructure Requirements

Once decision is made for the diffusion of a technology, the
expected demand from it in terms of scale and operational
performance should serve as the main criterion to justify the
demand induced factors for the selection of the technology.
Moreover, the opportunities to utilize the demand and for the

Appraisal of Effectiveness of Technology in Rural & Underprivileged Area 1 15

technology should always be supported by the supply side factors
(technology inputs). It may be noted that if only the technological
demands (socio-cultural, economic, financial, market, etc.) are met
properly, then only one may expect the desired benefits satisfying
the technology adopters. However, the degree of success will
depend on the capability of technology users with respect to all the
four technology components.

Technology Utilization Plan
Based on technology diffusion objectives (desired and
feasible), there is a need to prepare the technology utilization plan.
The investment allocation decision for the technology in question
would depend on the operational targets to be achieved and the
intermediarylfinal impact for beneficiaries. The technology
utilization plan would also have to consider the potential for local
resources utilization. Therefore, the technology should be such
that demands available local resources as inputs and maximizes
optimality in use of resources mix. However, depending on
technology type, a blend of local and foreign resources can not be
ruled out.

An Example of Rural Technology : Blacksmithy
In Bangladesh, blacksmithy is a rural technology, one of the
traditional trades, with about 10,000 units. Some 91 percent of
these are located in rural areas, of which 20 percent are in rural
trade centers. Blacksmith units in Bangladesh account for 4.8
percent of gross output, 8.7 percent of value added, 22.7 percent of
employment and only 1.4 percent of fixed assets in the total
metalworking industries in the country. Among cottage-type
metalworking industries, blacksmiths play a very significant role,
rep~esenting41 percent of all units, 39 percent of employment and
22 percent of sales value. Blacksmithy as a profession has an
important bearing on the economy of Bangladesh. Small-scale
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manufacturing as a whole contributes 50 percent of the
manufacturing share of GDP.
Blacksmithy units are spread widely but unevenly all over the
country. They make a wide variety of products, which can be
classified according to various uses:

1. Land Preparation (Plough Tip, Spade etc.)
2. Interculture (Hand Hoe, Rake etc.)
3. Harvesting (Sickle, Curved Knife)
4. Household (Knife, Kitchen Knife, Dao Haisha etc.)

5. Housing (Carpentry Tools, Iron Pin, Angle Frame etc.)
6. Non-Household (Rickshaw Body Parts, Trowel, Hullar Clamp
etc.)
Blacksmithy has a very important role in rural Bangladesh in

view of its linkages with a variety of other economic activities
such as agriculture, and housing.
A study was carried out by IAT, BUET in various gzological
locations of the country on the basis of concentration of
blacksmith units and on reputation of good quality blacksmithy
products. The study covers 11 out of 64 districts: Bogra,
Brahmenbaria, Chittagong, Comilla, Dhaka, Jessore, Kustia,
Lalmonirhat, Mymensing, Rangpur & Thakurgaon. Table 1 shows
distribution of blacksmithy around the country. The technical
analysis of products has been restricted to only two products
which are in wide use in Bangladesh: the plough tip (used in land
preparation) ('Fala') and the kitchen knife ('Boti').Table 2 shows
summary of technical findings for the products of different
artisans of blacksmithy.
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Table-1 Distribution of Blacksmith Units in Bangladesh

reorganization and presently the number of districts is 64.
Source: Statistical Yearbook, BBS, 1986 and BSCIC, 1983.

Blacksmithy is one of the most important non-farm activities
in Bangladesh. It has an important bearing on agriculture, housing,
household and non-household sectors of the national economy.
Blacksmiths should be recognized as an important social group
and as important agents for rural economic development. They
have much knowledge and skill to contribute to the generation and
development of innovations. Wide product diversification that has
taken place in blacksmithy indicates their capability to meet
changing demands over time.
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Among various production and marketing constraints the study
shows that lack of sufficient working capital is the most
significant factor putting blacksmith units at a disadvantage. Lack
of investment capital and.non-availability of raw materials are two
other significant factors aggravating the problems. Asked to
comment on the order of priority, blacksmiths spoke of the nonavailability of raw materials as the second most serious problem
after the need for working capital. Investment capital problems
were placed in the third position.
All the artisans expressed zeal and enthusiasm for better
utilization of their skills. One artisan from Lalmonirhat said 'We
know the art of survival and whatever comes our way we try to
fabricate'. He continued, 'skill is not given, it has to be acquired
and for that we rely most on learning by doing. Whatever we have
achieved is by our own efforts and we have never received any
formal support.' Such observations of the artisans are quite
revealing and demonstrate their latent potential. Their need is to
consolidate socially, economically and technologically in order to
promote their innovations for the benefit of the economy. They are
confident enough to meet future skill requirements in blacksmithy
if due attention is given to their problems. They do not want help
out of sympathy because skill is their strength. They want support
in upgrading their skills, because better application of skills leads
to higher productivity.
Formal R&D support is needed in the production process, not
only to introduce innovations but also to promote the existing
innovations of the artisans. This contributes towards skill
development and an increase in productivity. Technological
innovations in blacksmithy need to be assessed for their potential
for large-scale diffusion. The basic approach towards technology
assessment in blacksmithy should include:
1.
2.

synthesis of experience due to artisan-user interaction;
identification of formal R&D support needs for informal
R&D system;
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3.
4.

5.

skill development through appropriate training;
assessment of marketing support needs;
credit needs.

In order to undertake these tasks, an appropriate stance relating
to innovation promotion in blacksmithy has to be formulated. An
appropriate institutional framework for development of innovation
needs to be developed.

Performance Measurement of Technology in rural and
underprivileged area : Parameters and its rationality
Concept of Technology Performance
In a broader sense, the term 'performance' should be used to
denote the aggregate results delivered by a technology or a
technological system. It represents the outcome of human actions,
including management actions, upon some given set of physical
facilities. Hence, performance is the outcome of the interactions of
the four technology components (Technoware, Humanware,
Inforware and Orgaware) at a given time and space. The
performance of a technology is the degree to which the technology
operates functionally and achieves its declared objectives. In fact
such understanding is sometimes confusing since it makes
'performance' a relative, and not an absolute, quantity, and it is
inter-temporally relative to targets that are subjective. Hence, the
performance of a technology may be represented by its measured
levels of achievement in terms of one, or several parameters which '
are chosen as indicators of the technology goals for a given period
of time.

Strategies for Measuring Technology Performance
Strategies for identifying the level of performance of rural
technologies are intended to devise a set of measures useful to and
useable for many different technologies, although this set of
measures in no way answers completely all the requirements of
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evaluation. Experience in measuring technology effectiveness
suggests that there can not be a universal set of criteria for
measuring performance of various technologies in its totality.
Performance measurement is specific and particular to the
situations and circumstances in which the technology is to be
diffused. Although measurement of technology performance has
to be situation-specific, it can not be completely devoid of any
generality or unable to develop some general but limited set of
measures. In fact, there can be a limited number of common
measures which may be applicable to number of situations for
different technologies. Parameters which are chosen as indicators
should serve to clarify the degree of achievement in each of the
goal areas that one sets for the technology. For any particular
technology, the relative importance of each of these indicators
needs to be considered separately, and not all may be found to be
appropriate.
Measuring the performance in relation to technology goals and
rural development, issues must consider the inter-linkages of the
chosen technology with the performance indicators and
development issues. Development issues (basically for enhancing
technological capability to achieve rural development) demand
diffusion of technology which in turn should contribute towards
achieving certain development goal (may also be delineated to
sub-goals). For measuring performance of the technology in
question, there could be a number of measures to be followed by
technology evaluators such as profitability, return on investment,
capital savings ratio, cost to sales, etc. These sets of measures can
not tell completely or unequivocally what the impact-benefit of the
technology in terms of its contribution to technological capability
development or with regard to achieving rural development goals.
Hence, there is a need for a broad range of generalized indicators
although not technology-specific but common to all technologies
for measuring the performance in relation to rural development
goals.
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It may be noted that methodological questions as to how to
measure each of the performance indicators should be dealt with
separately for each technology and thus may vary for different
locations. Choosing the right methodological approach would
depend however on the visions of the technology evaluation team
and also on the purpose of evaluation.
A multitude of agents is involved in the diffusion of rural
technology. They all do not share the same view as to what
constitutes good performance. They may hold different ideas of
the technology's goal or of the relative importance of various
goals.
In case of most of the rural technologies, the groups of actors
include one or (more commonly) several governmental or
parastatal entitles, and an entrepreneurial community that has
relatively little fo~malorganization,. although they have many of
the innovative ideas for change. There is often a lack of uniformity
among these groups. However, in most cases they are more
interested on the operational performance and return from the
technology. Such indicators are not very useful to measure
technology performance in relation to rural development
objectives and as such there is a need to adopt first an 'evaluation
approach' and then major goals and sub-goals of rural
development are to be harmonized (evaluation) for measuring the
rechnology performance concerning the evaluation indicators.
Accomplishing these tasks would depend on the visions and
expertise of the technology evaluation team. Indicators to be used
for each of the goals and sub-goals then can be measured keeping
in mind the declared objectives to be achieved from the intended
technology.

Determining the Objectives of Measurement
If one measures the performance or effectiveness of the
technology, it must be known for what the measuring is being
done. Any performance measurement should always be purposive.
If the performance of a rural technology diffusion project is
measured, the criteria of measurement may center around
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technology cost, diffusion period, and the question of quality (in
terms of output and impacts). Likewise, if the purpose of
measurement is to know the internal efficiency of the technology,
cost utilization of manpower, infrastructure requirement, output
delivery efficiency etc. could be emphasized. The question may
arise, could we not have one composite measure which takes care
of all potential demands and requirements, the answer is probably
no. As technologies are introduced within the diverse context of an
egalitarian rural society of a developing country, it becomes
apparent that there can not be single best system of measuring the
performance. If one looks for the only set of such measure that
will address to the needs of all rural technologies under different
rural setting (country specific) then in fact it would just be too
ambitious a proposition. This is because the characteristics of all
rural technologies are not the same even for a particular rural
location and, moreover, the priorities of rural development issues
may also vary from country to country. Hence, there will be as
many performance measurement models as the number of
technologies and locations vary. The selection of indicators for
performance measurement will therefore also vary depending on
the objective of evaluation. Once the purpose is explicit then it is
easier to resolve the methodological question as to how to measure
the performance indicators.

Category of Indicators
The choice of specific measures of performance needs to be
guided by a clear idea of whether the purpose of the evaluation is
to focus on the performance of the technology in terms of its
impact on its external environment, its response to its external
environment, or in terms of its own internal processes [Brewer
19931. It may be noted that the suggested generalized performance
indicators above are both technology-specific as well as
encompassing externalities. These indicators could be used for
measuring/evaluating performance of any action (e.g. specific

'
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technology, technology diffusion process, technology utilization
system, etc.) and fall broadly under three categories as noted
below (Figure 5):

r
Categories of I~idicators

Indicator

Indicator

Indicator

Figure 5 : Three Basic Categories of Indicators
(i)

(ii)

Objective Indicators: Objective performance indicators are
derived directly from raw data on the operational
characteristics of a technology at a given time. It is derived
from the level of technical know-how, information
requirement, skill requirement, etc. Availability of
alternative technologies over time and space makes it
necessary to consider the measured indicators. These data
can be used directly to calculate the internal process
efficiency of the technology and its operational suitability
for a predetermined location (environment). As for
example, Pump room represents its efficiency which is
objective indicators.
Normative Indicators: The application of standards to the
objective indicators results in a corresponding list of
normative indicators. These standards can come from a
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variety of sources - original expectation, reformulated
expectation, external standards based on such things as
composition of raw materials to be used or concepts of
equity, or relative standards based on the average levels of
performance of comparable technologies. The set of
objective indicators discussed earlier is relevant regardless
of the purpose of the evaluation; however, because
different actors have different goal sets, the selection of
appropriate standards to apply to the objective indicators is
dependent on the purpose for which the performance
evaluation is being undertaken.
(iii)

Composite Indicators: All of the indicator discussed in the
previous earlier are outcome measures of performance,
involving information directly related to the nature and
quality of the technology output/services. Composite
indicators of performance involve additional information,
generally of an economic nature, from the external
environment in which the technology exists. Depending on
the nature and amount of additional information required,
some composite indicators (rural economic growth, import
substitution effect etc.) can be considered to be measures
of technology outcome/benefits. Others however, involve
information that goes, so far beyond the immediate results
of technology in that they represent measures of
technology effects (e.g. environmental impact; impact on
social change etc.) and their measurenient to some extent is
a subjective process. For example, if income effect of the
technology on various socio-economic groups is measured,
then a certain degree of subjectivity may creep in because
of various sampling techniques and appraisal
methodologies that are in use. If one measures the
beneficiary's feelings about the effectiveness or usefulness
of the technology, it will be purely an evaluation of the
beneficiary's subjective opinions. It does not mean that
'
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subjective evaluations or measures with subjective
elements are useless or methodologically unsound. It is
just, while using them, one have to know their methods
and their limitations so that judicious decisions can be
made.
With regard to selection of indicators for performance
measurement, it appears that the indicators should not only be
technology-specific but should also encompass its externalities.
Though a single set'of technology-specific indicators for all the
rural technologies is not feasible for performance evaluation, a
limited set of general performance indicators may be applied for
all technologies in relation to overall rural development issues and
desired goals set for the technology under question. Hence, a
commonality among the divergent indicators can :~lwaysbe found
(though in.a broader perspective) as has been $suggestedin the
paper for performance evaluation of rural technologies. The
relevance and usefulness of such general indicators for measuring
technology performance are summarized below.
(i) Sustainability:Technology should be managed in such a way
that its effective life span is not curtailed, and its productive
capacity is sustained. This indeed is not easy to measure,
since it requires production of the future. To some extent this
can be assessed by monitoring rates of change of key
variables which in turn is too rigorous an exercise to be
carried put and may not be cost effective. Hence,
sustainability of a technology could be measured qualitatively
if not quantitatively. It may be mentioned that sustainability
of technology is also dependent on technology users (both
inputs and outputs) and location-specific surroundings.
Moreover, sustainability ha's evident time dimension. What is
sustainable today may not be sustainable tomorrow even if
the same development objective is set for the technology.
Therefore, sustainability of technology in the context of rural
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development demands not only appropriate choice of
technology but also how the technology is maintained,
managed and put into operation to affect the changing
demand for rural development. Replication could sometimes
also be used an indicator of sustainability. For this purpose,
two sorts of sustainability issues need to be addressed. Firstly,
there is a need to sustain the physical resource base, and
secondly, there is also a need to ensure a sustainable rural
institution base and its continuity to pursue strengthening
technological capabilities over time.
(ii) Profitability: Some form of financial target is always
present. At least investorslentrepreneurs would always look
for higher returns from a given amount of investment capital.
However, the entrepreneur's reliance should be on the
technology and not on cost control devices. This is because
cost control devices may be harmful if they operate (if
desired) without regard to their effect on output. For example,
excessively stringent constraints on maintenance budgets may
reduce technology productivity and thus affecting economic
growth. It shoild be noted that profit maximization depends
on the proportional increase in productivity gains. Hence the
level of profit should be judged considering the average
operational (functional) capacity of the technology under
question
(iii) Equity: Most agencies involved in technology diffusion
accept that some concept of fairness should dictate
performance measurement of a technology keeping in mind
the users' background. For example, the equity of technology
benefits in rural and urban areas are not the same because of
the difference in consumption demand or even demand for
economies of scale. The contribution of the technology
towards distributive. justice, though not always directs in
nature but its significance for long-term impact benefits is not
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less important. Rather, from the point of view of rural poverty
alleviation or raising the standards of living the question of
equity should receive prior consideration. Measuring change
in income status of techiiology beneficiaries is however may
be associated with many other factors which are externalities
to the technology in question. The extent of technology
benefits in terms of equity impact can be firmed up given
details data on the socio-economic status of the target
group(s).
(iv) Productivity: For a productive rural technology (e.g. rice
mill, saw mill, vermicelli making, weaving, pottery, etc.), is it
adequate to use volume of output alone to measure the
perfo~manceor be assessed in aggregate value terms, even
though this involves the elements of price distortions due to
intervention of government pricing policies. In order to
indicate the efficiency of resource utilization, it is better to
measure productivity, as total input cost per unit to output,
and not only the single factor productivity like labor per unit
of output. In general, it is suggested to apply the concept of
Total Factor Productivity (TFP) and obviously for better
performance good combination of technology components is
essential. It may also be useful to look at the 'system
productivity' but it may not be possible to express in value
terms unless otherwise value weightage is put on the nonquantifiable parameters on the basis of subjective judgements
using scale technique. However, cost-effectiveness ratio can
also be measured in this case e.g., increase in output per unit
of incremental investme~~t
on the technology needed to gain
system efficiency.

Conclusion
It is very much essential to use a set of indicators which would
- simplify the process of technological evaluation. Based on
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theoretical premise of performance measurement, this paper has
stressed the need for an agreement to an overall generalized set of
indicators for rural technology
measurement. Such
indicators to a great extent would provide the common platform of
understanding among various organizations/enterprises involved
in the diffusion process of rural technologies.
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