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SUMMARY OF IN-DEPTH PROJECT EVALUATION

Project No.: DP/ETH/84/006
Project Title: National Metrology Centre (NMC)

PART A

Executing UNDP budget ($) Date proj. approved Date of evaluation
Agency

URIDO 1,200,000 18 September 1985 26 Feb-11 March 1988
Governaent Govt. budget Date operations

Implementing (Eth. Birr) started
Agency

Ethiopian 2,449,000 January 1986
Standards
Institution

I. o oject ob v d outpu

The project focussed on (a) establishment of the National Metrology
Centre (NMC), (b) preparation of legal documents, regulations, etc. as
the basis for a metrology foundation in Ethiopia, and (c) organizing an
operational metrology programme.

1I1. e valuat I3

To determine and assess: (a) how adequately the immediate objectives or
purpose of the project have been attained and (b) how effective the
services provided by the NMC have been, are and are likely to be, in
helping the Government to achieve the relevant rnational and/or sectorial
development objectives.

I11. Findines and conclusjons of the evalvuation mission

A. Project design

. The description of the development objective is stated in such
vague and high-level (macro) terms that attempting to trace a
connection between the project and it is not feasible.

. Notwithstanding this condition and given the socio-economic and
institutional context of the project, the original project proposal
was ‘ustifiable in terms of Government objectives, priorities and
strategies for industrialization.

. The purpose of the project and the expected results of the
project activities were not clearly differentiated or specified
making project management, i.e., workplanning, reporting,
monitoring, review and evaluation difficult and subject to
individual interpretation.
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. Given the poor design, it is not possible to say with assurance
if the project has been successfully completed or even whep it has
been completed other than vhen the inputs cease, as there are no
explicit or implied end-of-project status (purpose) or performance
(output) indicators.

. The consequences of these design deficiencies were overshadowed
by input delivery problems but are becoming more evident as NMC
capability becomes tested through service operations.

« The experience of "lessons learned” on similar projects,
including DP/ETH/79/003, and the guidelines for plamning and
managing of institution-building projects provided by UNDP and
UNIDO are not reflected in the design.

+ The project document failed to explain the project concept or
Justification and explanation of a model for the planning of a
national metrology system. The mission has supplied one which can
be used to evaluate the EAS. The team finds such a retroactive
comparison satisfactory.

. If the UNDP/UNIDO guidelines had been followed, the project
would have limited itself to the first or "start-up” phase of
institution building and have provided a more reasonable duration.

. The budget estimates for equipment, even allowing for the
decline in the value of the U.S. dollar, were grossly unrealistic
which seriously affected instrumentation acquisition and slightly
curtailed training.

. Important measurement capability components (activity modules)
for roughness and surface finish (smoothness), humidity and
moisture, flow, and time distribution were omitted without
explanation.

Assessment: poor to fair (1%)

Implementation

. Because of the budget problem, 47 out of the 107 instruments
included in the prodoc annex could not be delivered.

. All instruments were correctly installed and are operational.

. All training programmes were executed in a satisfactory manner
but, in some cases, their short duration may have limited the
benefits, i.e., skill level obtained.

. UNIDO backstopping, when required, was satisfactory but was
primarily limited to iuput acquisition and delivery.

. The self-evaluation process (PPERs) helped make the cne
tripartite review held more effective and result or
problem-oriented.

. Judging by the in-depth evaluation of the zister project for the
NQCTC, this evaluation is also contributing to better
decision-making but there may be an over-reliance on these
processes to the dimunition of better planning in the first place
and morr result-oriented, routine project management by the
responsible parties.
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. The first CTA, wvho had been team leader for 006 and wvas
nominated by the Government, experienced difficulty due, in part,
to the vagueness of the project design and subsequent different
interpretations of priorities, a position description which
required a range of talents unlikely to be found in one man, and
exacerbated by personality conflicts and individual frustrations.

. The second CTA has performed in an extremely conscientious and
highly technically qualified way, displaying devotation to the NMC
and hics profession. He was also nominated by the Government.

« The mission overall assessment of implementation is satisfactory
(3).

Results

Building

- The existing plant adequately serves the needs of the NMC. It
is critical that the air conditioning be repaired soonest. A
slight alteration may be necessary to install a water
demineralization capacity.

. Within the next 5 to 10 years, additional space of roughly
400 m2 will likely be required.

borato easurement C b t

. Overall achievement - "less than planned” primarily due to lack
of equipment (the 47 missing instruments) but largely overcome by
skill of NMC staff and CTA and, actually, romewhat remarkable in
view of the short duration of the project. Assessment of units as
included in the prodoc are:

Mechanical measurements - as planned (3)
Electrical chemistry ms'ts. - less than planned (2)
Physical chemistry as’'ts. - marginal (1
Time and frequency ms'ts. - less than planned (2)
Temperature measurements - as planned (3)

Organization

. This output is really a function of the Government and EAS, not
the project.

. The approved but not yet fully implemented organization for the
Metrology Department may result, if care 1s not taken, in
over-organization and bureaucratizing of the laboratories which
could impede rather thean facilitate operations.

. The Textile Measurement Unit does not fit into a metrological

scheme and might better be located in the Quality Control
Department.

National Metrological Standards Component
Achievement: gag planned (3)
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. Nine SI units of measurement are reproduced in Ethiopia within a
range and accuracy traceable to a low but well-established level of
international standards.

. The results have been excellent considering the unusually short
duration of the project.

« The metrological services are being carried out using correct
orocedures. Performance is effective if not always fully efficient
due partly to missing supporting equipment and tools and
inexperience.

. Because of raising industrial need for calibration and mandatory
product standards awaiting official gazetting, as well as those
being developed, the demand for services and subsequent workload in
the NMC will expand.

Legal Documents
Achlevement: more than planned (4)

. Fourty metrology written standards, i.e., legal documents, have
been elaborated.

. Ninety-nine draft documents of lower order, e.g., guidelines and
testing instructions, have also been developed.

. A draft proclamation has been prepared but found deficient by
the mission in important aspects.

. It is not clear to EAS who in the Government should approve
these documents.

. A new proclamation on metrology is needed.

Education Programme

Achievement: less than planped (2)

. Various useful efforts, employing the several media, workshops,

etc., have been made but the programme is ad hoc in nature and
without focus.

Quality Control

. NMC calibration of hundreds of instruments and providing
calibration standards for inspectors of more than 50,000 measuring
instruments throughout the country assures better quality control.

. All requests of the NQCTC to tane NMC for calibration of mass,
electrical, lengths and other instruments vere provided in a timely
and adequzte fashion,

. At the moment, the NMC i3 only partially effective in fulfilling
all possible NQCTC demands for calibration.

Overall sssessment of results: somevhat less than planned (2.5)
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D. Beneficiaries/impact

. It is arbitary and fruitless to isolate metrolozy from
standards, quality control, etc., vhen either attempting to provide
a project rationale/justification or measure its subsequent
benefits.

. Given the political-social-economic and institutional context in
Ethiopia and Government plans for moderate industrialization, the
project raticnale is unassailable, the only question being how
centralized and mandatory the system should be.

. Benefits -~ which result from the determination of standards,
quality control testing and certification, and an appropriate
metrological foundation - are beginning to increase in type,
frequency and significance.

Assessment of potentjal jmpact: excellent (4)

Lessons ]learned

. The results of previous UNDP/UNIDO evaluations, translated into
guidelines to planning industrial research and service institutions,
were not applied.

. Despite time-consuming pre-approval reviews, revised manuals,
preparation of a Programme Adviscry Note (PAN), guidelines on
preparatory assistance and institution-building, staff training,
output-oriented reporting and evaluation systems, establishing Project
Appraisal Staffs at headquarters, etc., there seems to be little or no
improvement in project design, as judged by these two projects.

. Under these conditions, the value of attempting to capture
development assistance experience and applying it to future projects is
placed in question.

(1) Any proposal for a Phase II or new approach should apply, to the
extent applicable, the guidelines included in the UNDP/PAN and UNIDO
issuances (Res Rep, ESA).

(2) Similarly, the higher-level problems or constraints that the
project intends to impact on should be clarified (Res Rep, ESA).

(3) The Government should consider action to support a service for the
maintenance and repair of measuring instruments in the country by
requiring same from the foreign suppliers of instruments (Government).

(4) The NMC and NQCTC should collaborate on drafting a new Government
proclamation on metrology for review by the General Manager of ESA.
Mission advice is provided (ESA).

(5) Metrology legal documents should be approved at the ESA General
Manager level upon submission by the Metrology Department (ESA).
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(6) An ESA public relations and information programme covering all
operacional elements including the Metrology Department should be
developed as part of its annual planning and budgeting process (ESA).

(7) ESA should consider the advantages of adherence to the
International Conven:ion of Metre and fts institutional bodies (ESA).

(8) UNDP should consider making project design which meets existing
standards as a "mandatory” part of preparatory assistance by
establishing project design teams which include design expertise. Other
mission suggestions are also included (URDP and UNIDO).

(9) The Government should give favourzble consideration to the EAS
proposal for a nev salary structure wvhich will assure the recruitment
and retention of required professional and technical skill levels.

(10) The following options concerning follow-up assistance are provided
in reverse order of mission preference and depending on fund
availability, although all except the first are not mutually exclusive:

(a) terminate both 003 and 006 vhen present project activities
cease; or

(b) extend current project only to add: absolutely necessary
equipment to bring outputs (activity modules) to level planned or
reconstructed:

(1) 1limited to areas of measurement already advanced.
Ballpark estimate of cost - US$250,000 plus 10X for training
and 5% for consultancy.

(ii) to all measurement areas listed in prodoc and slightly
updated. Ballpark estixzate of cost - US$200,000 plus 10% for
training and 5% for consultancy; and

(c) additional instruments which at relatively small cost could
significantly improve NMC effectiveness. Ballpark estimate of cost
~ US$130,000 plus 10% training and 5% for consultancies;

(d) Preparation of a new project proposal which aims at
strengthening EAS in the management of a comprehensive or systems
approach to standards, quality control and metrology. Emphasis
would be on developing the necessary "software” to accomplish its
mission covering capability components such as management and
planning, training, consultancies, creating public awareness and
education, computer support, etc. The prodoc should provide
maximum flexibility for short-term technical assistance, perhaps
using a high-level project advisory group.

Evaluation team
Raymond E. Kitchell, UNDP Consultant and Team Leader

Ato Bekele Desta, Senior Export, Office for the State Committee for
Economic Relations (OSCFER)

Professor Tomasz Plebanski, UNIDO Consultant




PART B

(to be completed by UNDP Resident Kepresentative and to be sent to the UNDP

Regional Bureau, UNIDO Headquarters and the Government, together with the
report)

1. Report of the Evaluatjon Mission sent to:
(list names and affiliations of recipients and the date of trasmitted)
[to be supplied by Res Rep after receipt of report]

II. C ents of UND d o ce:

(Comments on effectiveness and relevance of evaluation, specifically the
finding recommendations and required follows-up)

[to be supplied by Resident Representative after receipt of report]

PART C
(to be completed by UNIDO and sent to the UNDP Resident Representative and
Regional Bureau concerned within one month after)

Summarize comments on technical and managerial aspects of findings,
recommendations and lessons learned:

EART D
(to be completed by the UNDP Resident Representative 12 months after the
completion of the evaluation)

Follow-up taken place:

(Record and comment and any actions that have taken place as a results of, or
follow-up to the evaluation, including a subsequent UNDP/UNIDO Project
Performance Evaluation Report and/or Tripartite Meeting. Comment specifically
on all recommendations imder the evaluation report.)
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LIST OF ABBREVIATIORS USED

Ethiopian Currency (1 US$ = 2,05 Birr)

Chief Technical Adviser

Deputy Resident Representative

Ethiopian Authority for Standardization (formerly ESI)
Ethiopian Standards Institute

Junior Professional Officer

National Metrology Center (now the "Metrology Department™ of EAS)
National Project Coordinator

National Project Officer

National Quality Control and Testing Centre (now the "Quantity
Control and Certifications Department™of EAS)

Senior Industrial Development Field Adviser

United Nations Development Programme

United Nations Industrial Development Organization
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INTRODUCTIOR

The Ethiopian Standards Institution (ESI), with the advice of UNIDO, was
created in 1970. In 1979, under UNDP/UNIDO project DP/ETH/75/010, the
Granfield Institute of Technology (UK) was given the task of assisting ESI in
the establishment of a National Quality Control and Testing Centre (NQCTC) and
preparing a preliminary study concerning a Rational Metrology Centre (NMC), as
both centers were necessary to carry out the ESI mission.

Accordingly, UNDP/UNIDO project DP/ETH/79/003 was approved in March 1979
and became operational in October 1979. Its purpose was to provide facilities
and capabilities for testing products covered by the 103 Ethiopians Standards
issued in 1971/72. In May 1985, a tripartite in-depth evaluation found that
the NQCTC was "... functioning in a satisfactory manner and achieving most of
its objectives™. 1t also recommended that a NMC be established because
accurate/precise measurements are the gsine gua non for the "proper and
effective performance of industrial quality control. The analysis of NQCTC
project achievements showed that its effectiveness was dependent on the
calibration and verification of the measuring instruments avaiiable in its
laboratories and upon helping the industrial sector in the calibration of
equipment at the factory level. The Goverpnrent requested UNDP's assistance
and in September 1985, DP/ETH/79/003 was approved becoming operational the
following vear. Since that time, 003 has t:=en extended from its original
duration of three years and is still on-going.

The ESI was upgraded and reorganized into che Ethiopian Authority for
Standards (EAS) in 1987 with a larger mission, more authority and renorting
directly to the Council of Minsters, confirming the Govermment's intention to
promote national industrial Cevelopment by creating national systems of
standardization, quality assurance and metrology compatible with the centrally
planned economy of Ethiopia and appropriate for prevailing conditions and
longer-range plans.

Also during the period since project inception, some 281 new mandatory
Ethiopian Standards have been approved and are being prepared for publication
resulting in new demands for quality control and meterological services as the
product list expands.

At this stage, most Government and UNDP/UNIDO NMC project inputs have
been delivered and project activities, except for some additionai short-term
training, are nearing completion. According to UNDP evaluation requirements
and the need for an independent assessment of performance and results befoure
decisions can be made on possible future assistance of UNDP/UNIDO to EAS, this
evaluation exercise was originally scheduled to have taken place last November
but was unavoidably delayed until February/March of this year (see annex 1 for
the mission terms of reference). The evaluation mission consisted of three
members:

Mr. Raymond E. Kitchell, Team Leader, UNDP Consultant with extensive
background in design, management and evaluation of development projects
in industry;

Ato Bekele Desta, Senior Expert in the Office of the State Committe for
Economic Kelations and Government representative; and

Professor Tomasz Plebanski, UNIDO Consultant, Director of Research and
Development Centre for Standard Reference Materials in Warsaw and an
internationally recognized expert on metrology.
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Within its terms of reference, the mission focused on a detailed
assessment of the capabilities established by this institution-building
project, their adequacy and revelance to current and near term regquirements,
and a comparative anslysis of these capabilities against the conditions
envisioned at the time of prolect formulation and at project completion - now
some three years later. Within this approach, most time was spent at the EAS
althourh interviews with most concerned Government officials were held and
visits made to several factories which have received project-related
assistance. For a complete list of persons met and organizations visited see
annex II.

Finally this background introduction would not be complete without
acknowledging the excellent support received from EAS, and particularly its
Metrology Department, the current CTA, and the Office of the UNDP Resident
Representative, including the SIDFA and JPO.
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CHAPTER I. PROJECT CONCEPT AND DESIGN

A. [ CO ic nstituti t o rojec

1. ata

Ethiopia has a land area of 1,223,800 km? inhabited by a population of
17 million growing at a comparatively rapid annual growyh rate of 2.9 percent.
It had a GDP in 1987 of 4747 Birr (2316 US$) and per capita GDP of 107 Birr
(52 US$). Recent statistic indicate the GDP share is: agriculture 50%;
industry 10.6X; services 35X, and all other 4.4X. Agriculture make up 86% of
the labour force with industry a distant second at 3X. Similar disparities
exist in the share of export with agriculture providing 86X (mostly coffee,
prlses, oilseed, hides and skins) and industry 10%. In brief, the industrial
scetor in Ethiopia is at a very low scale of development and its contribution
to the country's economy and development is on the same scale, 10-11%.

2, v t orjities ate

It should not be surprising, then, that it is Government policy to expand
the industrial base and expand industry's share of the GDP to 23.9 per cent in
1993/94 though the implementation of 216 new and expanded projects. The
country's 10 year perspective plan (1984-94) based on an average annual growth
rate of 12%, includes the following objectives for the manufacturing sector,
among others:

— Increasing the quantity of basic consumer goods;

- Expanding and establishing new capital and intermediate goods
industries to increase production of machinery, spare parts and other
production means required particularly by the agriculture,
construction and transport sectors;

-~ Strengthening and expanding small-scale industries and handicrafts;

- Contributing to improving the country's balance of payment position
through export promotion and import substitution; and

- Laying the foundation for development of heavy industries.

To obtain these plan objectives in the industrial sector, the strategies
adopted by the Government include: increasing production of consumer goods
though light and cottage industries; expanding the constructicn industry by
raising engineering and design capabilities; upgrading the skills (f
construction workers; expanding building materials industries, adopting
labour-intensive production techniques to accelerate employment generation;
and to expand producer service and consumer co-operatives, especially in the
handicrafts and small-scale industries sector. The pover sector is also to be
expanded and the exploitations of the country’'s mineral resources will be
developed,

3. Present status and major problems

The manufscturing sector is presently limited to the simple processing of
agricultural produce and the production of a small range of consumer goods,
mostly cotton textiles, clothing, tobaccd, beer soft drinks, mineral water,
cement and other construction materiais. Most of the output is for the
domestic market, but a growing proportion is also available for export,
notably semi-processed hides and skins, sugar and oil seed products. Most
industries have low value-added since they rely heavily on imported materials.
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The industrial sector is charactinzed by insufficient production methods,
obsolescent machinery and under skilled manpower at both managerial and
technical levels resulting in low productivity and poor quality.

The performance of the industrial sector is also adversely affected by
other internal and external factors, including:

- Poor maintenance

- Lov investment levels

- Acute shortage of skilled manpower

- Limited management authority

- Imbalance between public and private sector

— Low capacity to generate foreign exchange

-~ Pricing policies

— Inadequate wage and remuneration systeam

- High dependence on imports of essential inputs

- Obsolence of machinery and lack of spare parts.

4. tituti context

The Ethiopian Standard Institution (ESI) was established by Government
Order No. 64 of 1970 accountable to the Ministry of Domestic Trade as an
autonomous body of the Ethiopian Government. It was mandated to enforce and
administer the "Weights and Measures Proclamation No.208 of 1963" and to
establish and monitor acceptable standaids and quality control measures
thoughout the country.

In order to promote and apply standardization, quality control,
certificate marking and metrology for the improvement of national economic
development and to further accelerate measures to be taken in this connection,
the Government found it necessary to strengthen the Ethiopian Standard
Institution by up-grading to the Ethiopian Authority for Standardization. It
is an autonomous body of the Zthiopian Govermment as per the Proclamation No.
328 of 1987, and is now directly accountable to the Council of Ministers. It
is the sole organ for standardization and metrology in the country.

The Authority has a National Standards Council composed >f Representative
from ministries of Agriculture, State Farms Development, Health, Industry,
Foreign Trade, Domestic Trade, Construction, Scierce and Technology
Commission, Office of the National Committ~e for Central Planning, Higher
Education Commission and the General Manager of the Authority. The General
Manager is the Chairman of the Council and also is the head of the EAS
Secretariat which has under its aegis four operational departments besides
Administration and Standards Translation. The total number of personnel in the
EAS is 5,300 of which about 40 are qualified engineers and specialists.

The Authority, with its head office located in Addis Ababa, has about ten
branch offices in various major towns. The activities of weights and measures
are carried out by the Legal and Metrology Division in the head office,
defferent branch offices and mobile inspections team.
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The National Metrology Centre (NMC) is incorporated in the organizational
structure of the EAS under a nen Department of Metrology which consists of a
Scientific Metrology Division, Industrial Metrology Division which is not yet
operational, and Legal Metrology Division. The organizetional chart of EAS is
attached as annex IV.

It can been seen, therefore, from the foregoing, the increasing
importance the Ethiopian Government gives to the role of standardization,
quality control and metrology in the socio—economic development of the
country. Although the development of the industrial sector is rendered a
second priority to agriculture in the ten years perspective plan, the sector
is much expected to play a significuant role in the economic development in
terms of increased cuntribution to GDP and employment. Agro-based industries
are dominant, contributing 60X of output in the medium to large-scale
industries and 80X in the small enterprises. The dominant products are
consumer items, as activities in food processing account for 25X of total
output and textiles 22X. Exports of manufactured goods (products) is low and
is limited mainly to leather products.

"Therefore, in order to achieve the objectives, inter alia, of the
Covermment to produce the necessary manufactured goods required to meet the
need of a growing part of the population for basic necessities, such as food,
drinking water, shelter and clothing, and also to increase the country's
foreign exchange savings and earnings, the services of the Ethiopian Authority
for Standardization in rendering standards, quality control, and metrology and
testing becomes of paramount importance to the industrial sector. The
Government, in its efforts to expand industrial production, improve the
quality of goods produced, increase productivity and reduce wastages, will
certainly benefit from the services of EAS which will also assist industrial
promotion and improvement in the balance of payments by increasing competitive
capacity of the manufactured products on the domestic markets asg well as in
the world markets, thus resulting in the increase of general Government
revenue vhich could be utilized for the socio-economic investment in order to
improve the well-being of the people.

B. Project document
1. Description of the major desizn elements

The development objective is given as:

"to assist [underscoring supplied] the Government in expanding its
industrial production and in improving the quality of the goods produced”.

Under ‘'Background and justification’, this objective is glightly
elaborated as follows:

*This project will assist the government in introducing international
standards of methology in both the primary and secondary sectors of the
economy, with a viev to guaranteeing the methological quality
requirements of industry and ensuring that cosmmo. .les sold or brought
are of acceptable standards. The stendardization f wveights and measures
will ensure the complementarity of the immediate products of different
factories, facilitate trade and marketing, raise the quality of local
products, and protect the interest of consumers”.
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The project's immediate objectives are formulated as follows:

*(a) The establishzent of a Metrology Center with adquately equippped
laboratories and with an appropriate organizational structure;

(b) The establishemnt of the necessary legal measures, the dsvelopment
of lav, regulations, standards, instructions and guidelines for
metrological Institutions, industrial enterprises and traders; and the
prevision of a legal basis for the adoption of the International System
of the Units in all fields of economic life;

(c) The modernization of the traditonal measurement system now used in
rural areas of the country by conversion to the International System of
Units.”

Further elaboration in the prodoc states that the MMC "... is needed to
provide facilities for the calibration and verification of the measuring
instruments nov available in the laboratories of the NQCIC in order to epable
it to function effectively..."{underscoring supplied]. Moreover, the NQCIC
would provide assistance to the embryonic industrial sector in the calibration
of its equipment. When the NQCIC is fully equipped and in operation, the
foundation will have been laid for the production of qualjty products jn the
economy [underscoring supplied]. A link between these two projects was
clearly intended.

There is no doubt that the logic of the project wvas flawed from the top
down beginning with its description of the development objective, which
unnecessarily complicates its justification. In the first instance, the
development objective is that of the Government, not of UNDP, UNIDO or the
project. If we leave out the words "to assist”, we do have a brief statement
of its objective in the industrial gector, but it is so macro is nature that
it would be extremely different, if not impossible to predict the cauvusal
effect on the objective of improved quality control and surely impossible to
trace the effect of metrology per se. What is needed for UNDP/UNIDO purposes
is to break the relevant development objective(s) down into more micro
elements and components thereof, e.g. the major impediments, constraints or
problems involved in increasing: production, productivity, value-added,
exports, etc.; and, to decreasing reliance on exports, and a relatively small
range of economic goods, etc. (see section A above). When this is done, e.g.
certainly poor quality goods are a major impediment for increasing exports,
added-value, and foreign exchange earnings, it vill be easy and more credible
to hypothesize that completion of this project will have a significant impact
on improving quality which, in turn, along with many other actions taken
outside of the EAS, will help the Government achieve its goals in the
industrial and associated sectors. In the case of metrology, it is a gine gua
non that accurate measurement is necessary for improved quality productivity,
etc., but there is no way to provide it objectively, i.e. quantifiably. In
brief, responsible people must collectively accept the assumption that it is
true. Based on the approach outlined above, the justification of the project
can nov be judged and compared with alternative methods in a more rational or
logical manner. It is clear that, in this case, the development objective was
not adequately presented or defined at an appropriate level of detail. While
this situation has not adversely affected the project itself, once approved,
it has led to some parties removed from the scene to express concern wvhether
the project was an appropriate and cost-effective response to Ethiopia’'s
needs. The team does not share this concern but points out that the
information in the prodoc 18 so vague, it is difficult to argue one way or the
other, Clarification would almost be a precondition for follow-on UNDP/URIDO
assistance,
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While the causal relationship or expected impact of the project on a
higher-level government objective, or set of objectives, is the basis for
project rajsop d'étre, a similar relationship between the project purpose or
immediate objective and the expected project results (or outputs) to be
produced by project activities and outputs, is the basis for judging the
project design and concept in the project formulation, approved and appraisal
stage. They are also the basis for subsequent monitoring and evaluation.
Before proceeding further in this analysis, it is necessary to display how the
outputs are described in the prodoc:

(a) VWel) equipped and operational metrological lzboratories in the
following areas:

— Mechanical measurements (length, mass volume, force, pressure);
— Electrical units measuresents;

~ Physical chemistry measurements (density, viscosity);

- Time and frequency measurements; and

-~ Temperature measurements.

(b) Fully trained personnel to ensure sustained operatjonal efficjency
of the laboratories;

(c) Legal documents (proclamations, laws, rules) to ensure the proper
functioning of the Metrology Centre;

(d) A wel] designed organizational structure for the Centre including
staffing requirements; and

(e) An educational programme designed to introduce the newly

established measuring practices and standards to the public at large.

There is, upon analysis, an obvious overlap and confusion between the
immediate objectives and the outputs vhich can be particularly troublesome in
institution-building projects. For example, all the outputs taken together
are a part of immediate objective (a), 1.e. establishment of the NMC.
Immediate objective (b) is identical with output (c) and it is difficult to
see any output related to intermediate objective (c). Output (a) is not a
capability but a service. The confusion between the two is confounded by the
lack of specifity in the output statements. Meaningless generalizations have
been underlined above, e.g. "well-equipped” and "operational”. Unless set in
a framework of discrete functions to be carried out, the quantity, quality and
type of service to be rendered, and actual and/or expected level of effort
(demand), the statements included in the prodoc are not useful for substantive
vwork planning and subsequent implementation, as events in this and its mother
project, i.e. ETH/79/003 (NQCTC), clearly demonstrated.

While the UNDP guidelines and definition of the "intermediate objective”
are clear enough, including relating it to the "function” of the project, the
term itself is misleading, particularly to those who neither have the time or
inclination to look further. A better term would be project "purpose”, i.e.
vhat change is the project expected to bring about? It is at this level that
ve can more objectively evaluate whether the project was a success. On the
other hand, performance measures at the output level are created by specifying
the several outputs and, if necessary, breaking them down into sub-outputs or,
in the case of institution-building projects, into "activity modules”.

If the purpose is vague and the ocutputs lack specificity, what does
implementation concentrate on, almost by definition? Obviously, the delivery
of inputs. This is a necessary but not sufficient condition to ensure project
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success. It is difficult under these conditions to relate inputs to work to
output and assess their efficiency and completeness. Similarly, faced with
such statements, howv can an objective and in-depth evaluation be undertaken?
It really cannot without first trying to reconstruct vhat wvas originally
intended, or should have been intended by referring to position descriptions,
equipment requisitions, training requests, and by bench-level interrogation,
which is what the evaluation mission did in this case.

2. Jargeted beneficjarjes

While the project document does not address directly who will be the
beneficiaries and end-users of the capabilities established in the NMC by the
project, they are clear enough and include:

- The KQCTIC is a primary or direct beneficiary, as the RMC with
calibrate its own instruments and help it in its efforts to improve
quality control;

- Another primary beneficiary in the EAS will be the Research and
Testing Laboratory Service which will need calibration services and
the Standards Specification Department which will use metrology when
processing nrew or revised standards;

- Secondary beneficiaries will be the end-users of NMC services,
primarily factories, government ministries and industry
corporations; and

- Ethiopian educational, scientific and technological institutions.

3. Prior obljgations and prerequisites

It is interesting to note that the only such statement in the project
document relates to structural alterations and facilities. No mention is made
of any legal requirements, enabling legislation, approval of standards, etc.

4. Findings
The important findings or conditions, based on the above descriptions and
analysis, can be stated as:

(a) The description of the development objectivs is confused with the
project and stated in such macro terms that rational analysis of the
expected causal relationship is not possible.

(b) Notwithstanding this condition, and given the socio-economic and
institutional context of the project, the proposal wvas a justifiable one
in terms of government objectives, priorities and strategies for
industrialization. Clarification of the problems being addressed,
however, will be necessary for justification of any further assistance to
the NMC and/or EAS.

(c) The purpose of the project has not been clearly defined and is
confused with the expected outputs which are correctly stated in terms of
nev capacity, but are so vague as to be almost useless for management
purposes, i.e. vork planning, reporting, monitoring and evaluation.




c.

1.

-19 -

(d) Because of the poor design of the project, it is not possible to say
vith assurance if the project has been guccessfullv completed or even
vhen it has been completed other then vhen the inputs cease, i.e. there
are no explicit or implied objectively verifiadble, end-of-project status
indicators at the purpose level or performance indicators at the output
level.

(e) The consequence of these design deficiencies have been overshowdowed
by input delivery problems but are becoming more evident as institutional
capability becomes tested in service to its clients and end-users, eitner
mandatory or voluntary, and gaps appears vhich vere not anticipated or
adequately planned for. Although the institution-building function is
clear, the approach short timeframe and failure to specify laboratory
functions does pot reflect that “lessons learned” have been applied.

(f) There is no problem with identifying targeted beneficiaries. There

are problems, however, in terms of current and projected demand and its
effect on capabilities, establishing programme priorities, etc.

Project comcept for metrology
Purpose of natjonal metrologvy system

The fundamental task of metr-lozy consists in providing a country with a

system of uniform, accurate, and pricise measurements, and to assure
compatibility of the national system of measurements to the international

system, thereby serving the total socio-economic life and development of the
country, namely to:

- Industry, in promoting controlled technologies and processes;

- Commerce, in assuring sccurate measures and avoid collision of
interest on exchange of products;

- Agriculture, in helping to control productivity of soil and its
auxiliary components, in controlling measurable bioprocesses and
performance of food industry;

- Environment, health and labor protection, by establishing precisely
defined measures and measurement methods for determining safety
levels;

- Public, by protecting consumers and user interests against unjust
weights and measures, and incorrect measurements;

- Science, in providing mutual understanding, intercomparison of
results and discoveries; to this respect it should be stressed that
metrology itself is an interdisciplinary science on measurements
hence creating a basis for the development of all branches of human
knovledge which need quantitative results;

- Defense, by providing accuracy and precision of measuring
instruments vhich are applied in defense industry and units;

- Quality control, by providing well calibrated instruments and
measurements methods vhere measurable properties of materials and
products have to be determined with high accuracy and precision;

- Standardization, by implementing measurable demands of standard.
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2. Relatjonship to quality contro}l

Metrology nd quality control have to be Iaterpreted as mutually
supporting systems, howvever, the first being an independent one. This means
that metrology is a necessary but insuficient condition for an efficient
quality control system.

The unique econcmic and technical efficiency of metrology considered as a
uniferm, accurate and tracable to international standards system of
meaurements, consist in:

- Providing accuracy, i.e. an essential factor of quality of measuring
instrumentation, vhich means a multiple quality effect because the
instruments are further used for quality testing of commercial goods;

- Creating one single, pyramidal calibration scheme in the country tor
each physical quality, at the top of vhich is the highest order
national standard and at the bottom-commercial instruments, hence
avolding duplication or unnecessary purchases of expensive standards
and precise instrumentation by each industrial branch and each
sector of national economy;

- The quality of industrial products depends highly on many factors
other than measurements, e.g. on innovation, design, engineering,
technology, operational reliability and appropriate gquality
inspection at each step of production, not only at the final one.
Moreover, the quality of light industry products depends largely on
non-measurable factors, like fashion, style, packaging, people
habits and so on.

3. Part of a product gystem

A very popular but serious error in some quality assurance systems
consists in concentrating directly on the end-product and considering the
producer as a single addressee of quality requirements, vhereas quality of a
product ghould be reviewed throughout all steps of the process from:

- Design;

- Laboratory and experimental or pilot-scale production of prototype;

- Production (industry);

- Distribution (supply, marketing, storage); to

- Maintenance and service.

Moreover, quality involves essential issues such as accreditation,
labeling, preshipment, etc.

4. Criteria for establishing s national svstem of metrology

In light of the above explanation, in designing a national center of
metrology the following criteria and guidelines should be applied to assure
success and viability:
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(2) Select and sp~cify the precise physical quantities to be included in
a center's activity; of course, _nclusion of the basic quantities of the
SI system, or at least those such as length, mass, temperature, time and
angel, are axiomatic since without them metrology makes no sense;

{b) For each physical gquantity, state the required approximate range of
measurements, i.e. the range of reproduction of the g‘vern unit of
neasurement has to be spelled out in quantitative terms;

v¢) For each physical quantity, the accuracy level of measurements has
to be at least roughly estimated. A common mistake is jumping immediately
to high precision before assuring uniformity and minimum necessary
accuracy. This can cause a vaste of large amounts of money for advanced
instrumentation that cannot provide meaningful, i.e. both accurate and
precise measurements;

(d) For each physical quantity, expected calibration sersice of the
respective laboratory should be roughly specified.

A design applying these criteria will define the required technical level
of the laboratory according to aational conditions and development objectives
and permit the detailed planning of adequate measuring instrumentation,
facilities, laboratory space and installation, and, most important, staffing
and skill requirements, i.e. activity modules.

Such a model design process should, by definition, be preceded by a
survey of actual and future country needs. However, the capability of a
national metrology centre should strive to always to be ahead of the existing
industrial mezsurements level and survey results have to be filtered through
metrological knowvledge of performance characteristics.

5. WO v tio

The evaluation mission has used the above criteria along with
reconstructed statements of project purpose (intermediate objectives) and
outputs, to assess the degree of project success achieved to date.

Development objective

As discussed above and in chapter II], section C, the statement of the
*Development Objective” in the prodoc is too macro, vague and high-level in
nature to be useful to assessing either the rationale for orginally approving
the project or for suvbsequent evaluation of project impact. Rather a more
specific and lower-ievel problem area or areaxs should be related, such as pnor
product quality impeding export of semi-finished or finished products, low
quality of basic inputs constraining productivity in production of textiles,
etc. Because of the almost infinite number of variables involved, th: time
span and cost required to make reasonable observations, and its low relevance
to assessing project performance, the team is not attempting to reconstruct
this statement., Such an exercise, involving the Government (particularly
EAS), UNPD and UNIDO, would be profitable when and if additional assistance is
being considered.
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Project purpose

The inadequacy or absence of a description of the project propose has
been noted. The incumbent CT/., recogninzing iie need for such a statement,
attempted to provide one in rris final report, distributed in January 1989. He
vrote:

*Ihe ajm [underscoring supplied] of the »roject DP/ETH/84/006 - National
Metrology Centre - is:

(1) Achieve a valid aetrological foundation for measurements,
especially in those fields vhere measurements are required to be
traceable to national standards, vhere uniformity of measurements
must be assured, or vhere safety and health of people are dependent
on the results of measurements. Such fields have been founé to be:

measurements in industrial production

measurements in industrial research and development

measurements in scentific research institutes

measurements in connection with conformity tests and type

approval

. measurements in cemnection with technical/supervision, safety and
environmental requirements; and

. measurements in execution of the Weights and Measures Act (Legal

Metrology).

(ii) To assist the Government in expanding its industrial
production and in improving the quality of the goods produced by
means of the establishment of a metrology center with adequately
equipped laboratories and with an appropriate organizational
structure, the establishment of the necessary legal measures, lavs,
regulations, standards, etc. and the modernization of the

tradi.. -al measurement system nov used in rural areas of the
countr v conversion to the International System of Units.™

It seems to the evaluation mission that these statmeents are moving in
the right direction. A more succinct statement for our purposes might be:

This statement, we believe, puts the project in proper perspective but
still correctly reflects its institution-building function and indicates the
change vhich is desired (as from the time of project conception), recognizing
the important events which have taken place since 1985. Nevertheless, while
the specification of the outputs will help, since the mission of the EAS is
continuous it is necessary to provide some end-of-project status indicators
vhich show when the "project” itself has hHeen successfully completed, i.e. the
purpose achieved, The EPS indicators must be structured in terms of client use
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of the metrological services (e.g. measurements, calibrations, consultation,
training) at the level vhich is appropriate for the stage of institution
development expected at the end of the project duration. They may, for
example, be in the form of a desired level of services specified as to type,
quality and quanity and by targeted-users, e.g. the various departments in
EAS, Ministry of Industry, particularly the Industrial Operations Sector and
its Quality Control Service, the industry corperations, factories, etc.

This statement should explain vhen the Government, UNDP and UNIDO have
selected the specified project results or outputs and how they expect them,
collectively, to successfully achieve the project purpose as measured by the
EOPS indicators (which, for credibility purpose, should have been established
in the project formulation stage). In other words, establishing the several
measurement labs or activity modules at specified levels, and getting the
necessary orgarizational and legal support, will be sufficient to get WMC
through the first phase of establishment and initial operations. We have
provided specification in annex III.

Project outputs

Output No.l - Mechanical mezsurements
(a) length

(b) mass

{(c) volume

(d) force

(e) pressure

Output No.2 - Electrical units measurements

Output No.3 - Physical chemistry measurements
(a) density
(b) viscosity

(c) ph
Output No.4 - Time and frequency measurements
Output No.5 - Temperature measurements

Qutput No.6 - Legal Metrology Division capable of drafting legislation,
regulations and legal documents to enable the KMC to carry out its mission

Qutput No.7 - Support services established for public information,
training at plant and managerial levels, and consultation on
problem-solving in applied metrology.

Activities/inputs

If the project had followed the desizn guidelines already provided by
UNDP and UNIDO, it would be possible to trace the relationship between inputs
to work or activities to outputs. For example, one finances a specific
training program to obtain a needed skill level to carry out the function
encompassed by the revelant activity module or organizational unit. Since
project implementation is almost over, this would serve little purpose at this
time. If a phase II or any type of follow on assistance to EAS {s
contemplated, this should be required as a non-binding annex to the project
document.
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DP/ETH/84/006
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Missing Poor Fair factory Good Excellent
1. Development objective X
2. Project objective/purpose X
3. Causal relationship between
1 and 3 or project
Justification X
4, Prerequisites X
S. Outputs X
6. Activities X
7. Inputs X
8. Critical assumptions X
9. End of project status
indicators X
10. Workplan X
OVERALL ASSESSMENT OF PROJECT DESIGR ys.%

poor to fair
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CHLPTER II: PROJECT IMPLEMENTATION

A. ivery of ts
uts

UNDP/UNIDO inputs are [resented in Table No.2. Figures given in this
tadle are commented as foll ‘ws:

Provision for 1987 expenditures was made in the new IPF (1987-91) to
recapture the $135,000 transferred to project ETH/79/003 in October 1933 and
part of the $50C,000 transfered to other projects in December 1983,

(2) Money allocated for the equipment $539,710 was underestimated, did
not result from the real cost of equipment (annex III to prodoc does not
include estimated cost). Because of this budget was om the
beginuing, even the increase of budget for $135.000 and some transfer of money
from other parts of budget to the equipment component (which in total meant an
additional $ 172.934) did not help very much. Moreover, the fall of dollar
value and general increase of prices for instruments between 1984-89 of about
30% meant that to purchase all missing instruments from the annex III, another
$580,000 would be needed (as roughly estimated by the mission).

The transfer of some money in 1988 from the training to equipment
component was fully justified when it wvas done but it may cause difficulties

in fulfilling the fellowship programme in 1989 (fellowships may be cut from
three to two months).




Table No, 2

Project Budget Covering UNDP Contribution
(in U.S. dollars)
Mandatory Revision

Counrry: ETHIOPIA
Project No.: DP/ETH/84/006/8B/01/37
Project Title: National Metrology Centre
Code Project Total 1985 1986 1987 1988 Increase in Latest budget
Personnel w/m $ m/m $ a/m $ m/m $ m/m $ budget Total according to
April 1987 mandatory ravi-
$ $ sion 17.10.88
$
11-01 Chief Technical 22 181,900 - - 7 56,650 12 100,200 3 25,050 - 181,900 184,475
Adviser
15-00 Project Travel - 3,000 - - - 2,000 - 1,000 - - - 3,000 5,876
16-00 Other Personnel - 17,200 - - - 2,200 - 15,000 - - - 17,200 15,000
19-00 T..al Perscnnel 22 202,100 - - 7 60,850 12 116,200 3 25,050 - 202,100 198,702
Subcontracts ’ " . 1
21-00 Subcontracts 30 200,000 - - - - 30 200,000 - - - 200,000 194,393 N
o
Traioning |
31-00 Individual 32 99,600 - ~ 12 37,390 20 62,300 - - 20,000 129,690 68,181
Fellowships
32-00 Study To.rs 2 18,000 - - 1 9,000 1 9,000 - - - 18,000 17,951
365 -
39-99 Total Training 34 117,690 - - 13 46,390 21 71,300 - - - 147,690 85,769
Component
Equipment
41-00 Expendable - 6,000 - - - €,000 - - - - - 6,000 14,031
Equipment
42-00 Non-expendable - $33,710 - - - 381,460 - 152,250 -~ - 105,000 638,710 698,730
Equipment 117 -
49-99 Total Equipment - 539,710 - - - 387,460 - 152,25 - - 105,000 644,710 712,644
Component
Miscellancous
51-00 Sundries - 5,500 = - - 2,500 - 2,000 - 1,000 - 5,500 8,452
59-99 Total Misc. - 5,500 - - - 2,500 - 2,000 - 1,000 - 5,500 8,492

99-99 PROJECT TOTAL 86 1,055,000 - - 20 437,200 63 541,750 3 26,050 135,000 1,200,000 1,200,000
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ve t uts

The Ethiopian Standards Authority assigned its most senior official, the
General Manager, of EAS as National Project Coordinator (NPC) for the project
as planned in the project document. Mo:eover, it assigned the requisite
adequate number of national professional as counterparts to the CTA and
sub-contract personnel employed under the project. The Government also
provided physical plant, office furniture, laboratory ard support facilities.

Actual government expenditures incurred for projects RQCTC-ETH/79/003 and
RMC-ETH/84/006 are as follows:

Birr

- National project (26) professional personnel (NQCIC) 625,248

- Office furniture and equipment (NQCTC) 42,000

- Building design and construction 7,319,785

- Metrology lab. building modification 69,804

- NQCTC equipment purchase 237,247
- NQCTC expenditure (chemicals for equipment cleaning, local

and transport etc.) 154,000

- National project personnei (40 techn.) metrolcgy 144,000

- Rational project personnel (8 prof.) metrology 16,800

Total 8,668,084

This amount exceeds the amount included in the original prodocs.

B. entatio activities

After the Governmental Proclamation No.328 of 1987, the ESI was upgraded
to tke Ethiopian Authority for Standardization (EAS) and the NMC became the
Metrology Department of EAS. The project went operational, from UNIDO's
viewpoint, in January 1986 with arrival of the CTA for the first part of his
split mission and worked for the project until 3 April 1986. During that time
most of the requisitions for the supply of equipment had been prepared and
sent to UNIDO. During the second part of his mission (7.10.86.-30.11.87), the
CTA started specifying the rest of equipment for purchasing, developing the
terms of reference for the subcontractor's team, and modifying the laboratory
rooms.

Eguipment

All thie incoming instruments were checked for physical damage and
completness, and their delivery reported to General Manager, SIDFA, UNIDO,
etc. The subcontractor’s team and CTA installeé the instruments and trained
the counterparts in their use, All instruments vere identificd as correctly
installed and coperational expect one block gange comparator for whick the
vacuum pump has been sent to the manufacturer for replacement., The lack of
many indispensable instruments 1s traced to the budget problem already
explained.

Congujtantg

At the time of arrival of the subcontractor's team there wzre only three
EAS staff members available for the seven consultants. However, EBAS
immediately made available nine counterpartg including the Head to the
National Metrology Centre.
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The co-operation between international and national counterparts was very
good and productive in terms of instruments installation, on-the-job training
and elaborating guidelines and testing/instructions, although the lack of
Bnglish-language ability for some consultants caused some problems.

Iraining programme

The project document specified eight international fellowship and two
study tours. Three fellowships have already been carried out:

Area Placement at Duration @™ = Iime schedule
Electrical units Institute for Ind. 22.6.87-
Resources and Stand's 8 months 14.8.87
ass measurements 14.9.87-
Volume measurements PBT 3 Months 18.12.87

Density measurements

Volume and flow

measurements 01.09.88-
Mass measurements PBT 3 months 30.11.88

The training programme has been carried out adequately but the period of
eight weeks for electrical units and three months for various but related
fields is very short. During their stay they could learn to handle measuring
instruments and to do calibration work in their respective fields, but it was
not possible for them to go into detail. However, the results of training is
that they are now in a position to give calibration service to the quality
control laboratory of EAS, governmental institutions and industries.

The remaining fellowship programmes are:

Field of training Placement at Duratjon Time schedule

Temperature and
viscosity measurements PBT 3 months 1.1.89-31.3.89

Length and angle

measurements PBT 3 months 1.1.89-31.3.89
Force and
pressure measurements PBT 3 months 1.1.89-31.3.89

Calibration, main- )

tenance and gervicing) German

of time & frequency ) Calibration

measuring instruments) Service FRG 3 months 1.6.89-31.8.89

Calibration, main- )

tenance and servicing ) German

of electrical units ) Calibration

measuring instruments ) Service FGR 3 months 1.6.89-31.8.89
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A study tour for General Manager to visit France, Switzerland, FRG, GDR,
CSSR and Austria took place during May/June 1987. A study tour for the Head
of the Technical Service Department of EAS to visit Canada and the United
States of America was carried out during May/June 1988. A study tour to visit
FRG, CSSR and USSR is planned for the Head of NMC to take place during the
middle of 1989. CTA (A.V.) has not found any difficulty in finding the
placement for them.

Initjating the operation of laboratories

A separate building in the EAS compound wvas constructed for laboratories
of the MMC. There are six laboratories each having an area of 25 =2 and one
hall of 200 m2 besides offices, store rooms, services, social facilities
etc. The hall has been divided into various laboratory rooms vhere mainly
calibration work can be carried out. All the delivered instruments have been
installed and the counterparts trained in the use of them. Through these
activities began the initiation of the operation of laboratories. The first
services have been produced in the month of April 1988.

Servicing and majntenance

In some cases, project equipment was not supported with necessary
accessories, spare parts, ordinary tools, special tools, etc. There is no
trained staff in the maintenance of electrical and electronic instruments. The
CTA has proposed procuring one test bench with all necessary instruments for
the servicing and maintenance of these instruments. It is planned that two of
the fellowship holders will be trained on servicing and maintenance in FRG
during June/July 1989. While local NMC service is satisfactory and can solve
the problems at laboratories, it is important that a general programme for
servicing measuring instruments in the country be established by involving
foreign producers in this service sector. Such a programme is essential for
assuring the efficiency of metrology.

Backstopping

Project formulation - there is no evidence that UNIDO had much input,
concern or problems with the project rationale or design. De facto, design
vas delegated to the CTA of the NQCTC project. UNIDO's principal conrern was
that the annexes to the prodoc, particularly the position descriptions and
equipment specifications, were adequate for subsequent input delivery.
UNDP/Rew York expressed concern with the cost-effectiveness of project
rationale and total cost, but not its design.

International staffing - both the CTA's vere selected by the Government
with UNIDO's role limited to certification.

Contracting - there have been complaints that the bidding for the
contract on consultancy services was restricted or otherwise constrained so
that some qualified bidders could not adequately compete. The mission could
not confirm this but notes that the requirement for English language
capability was not meet by the contractor, causing subsequent implementation
problems vhich were only overcome by a team effort.

Purchasipg - the normal errors usually associated with preparing
specifications and cost estimates for complicated equipment, compounded by a
fall in the value of the U.S. dollar, caused some confusion. Communication
problems seem to clear up with the arrival of a new CTA, caused partly by the
impact of budget reductions.
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Iraining - the training programmes vere design by the CTA's and most
placements vere arranged by them leaving UNIDO's role primarily one of
processing, vhich vas done in an efficient manner.

Management - the UNIDO backstopping officer has never visited the
project, despite invitations to attend tripartite reviews financed from
project funds, due to work pressure. His comments on the latest PPER
indicates that his in-depth knowledge of the project concerning the capability
to be produced and its use and effect may be limited. On the other hand, he
has done a conscientious and effective job, insofar as conditions permitted,
to insure the timely delivery of required inputs. No action was taken,
hovever, by any of the concerned parties on ODG/EVAL suggestions in 1986 and
1987 that the project design, particularly the outputs, needed clarification.

C. Hanazempent
Inadequate framevork

The deficiencies in the project design, particularly imn clarifying the
purpose or immediate objective of the project and in specifying the outputs in
terms of measurable capability, have already been noted. Unfortumately, these
deficiencies (i.e. vagueness, generalities, confusion, etc.) affect the whole
management process. For example, the so-called "work plan” is simply a
bar-chart vhich schedules the delivery of inputs and related activitjes. It
does net result in a vork plan to produce the outputs, i.e. on how the inputs
(resources) will be used to finance activities (e.g. on-the-job training) to
reach the desired skill level of capability. Because the outputs are stated
in generalities, no progress (milestones) or performance (specifications)
indicators are provided for monitioring and reporting purpose. Similarly,
vhen all the real outputs, i.e. the various measurement categories, are
collapsed into one output statement, as was done in the prodoc and in the
PPERs, statements of baseline, targets and progress are so generalized as to
defeat the whole purpose of using activity modules in institution-building
projects. In brief, a poor design does not promote an adequate framework for
planning, monitoring, reporting and reviewing progress towards achieving the
porject purpose. By default, management concentrates on inputs and the
activity involved in their delivery.

Reporting and monitoring

As noted just above, meaningful reporting and monitoring, especially by
UNIDO Headquarters, has been constrained by (i) the absence of output-oriented
milestones and progress indicators; and (ii) no project visits by the
backstopping officer.

Reviev and evaluation

If the history of this project reflects little progress in improving
project design with a focus on the development use of the project results, the
picture regarding reviev and evaluation is much more encouraging. A review of
the minutes of the 1987 tripartite reviev and an interview with its chairman
clearly demonstrates that it focused on substantive problems and was held in a
"business-like manner”. Preparation of the PPER beforehand obviously
contributed to this result. A perusal of the in-depth evaluation of 003 (and
hopefully of this report) will also indicate that they are being integrated
into the management and decision-making process. In fact, if any criticism
can be made, it is that the parties may be relying too much on independent
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evaluation rather than on the use of routine project management tools (e.g.
milestone-oriented vork plans, progress irdicators, annual reviews, etc.) by

the responsible managers.
all a ent

The evaluation mission’'s overall assessment of implementation activities
is very good. See Table No.3 for detailed assessements.




Jable No.3

aluat issjon's assessment o tatjon actjvities
DP/ETH/84/006
(0) (1) (2) (3) (%) (5)

Satis- Very
Kothing Poor Fair factory Good [Excellent

1. Technical advice

CTA # 1 ) 4

CTA # 2 ) &
2. Training programme/placement X

3. Requisition and purchase of
equipmen: X

4. Installation and certification
of instruments X

5. Building construction/

adaptation X
6. MHManagement X
OVERALL ASSESSMERT OF IMPLEMERTATION X/

Very good
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CHAPTER III. PROJECT RESULTYS AND ACHIEVEMENT OF OBJECTIVES

A. Outputs

The evaluation has been carried out in reference to the planned outputs
by investigating, stepwise, respective laboratory units, equipment at place,
facilities, documents and discussing the relevant technical problems with CTA,
Chief of Metrology Departmeni and metrology personnel.

The mission adopted the following procedure, recognizing the existance of
technical gaps in the project document: first, due to the lack of a complete
survey of country’'s needs for metrological services and lack of information
about planned range and accuracy of measurements for each physical quantity
included in the project (such as length, mass, etc.), the reference planned
level of measurements wvas estimated as that indispensable in a'most all less
developed countries. Some reference data was also estimated from the known or
assumed accuracy of the instruments listed in annex III to the project
document. By filtering all these assumptions through the general metrological
knovledge vhich, fortunately, well defines what has to be done at the
beginning and vhat areas of measurements are of highest importance
independently of a country’'s economy and geographic location, the mission was
able to find out vhat most probably was meant in part 1I1.D of the project
document under the term "well equipped and operational metrology laboratories
..." and to assess the actual state-of-the-art along a favour-to-disfavour
scale of achievements, as follows:

extraordinary
more than planned
as planned

less than planned
marginal

no capability

QN WEWNV

Considering that this is an institution-building project planned for only
2 1/4 years, the team has tempered its statements keeping in mind the
unusually short time provided for achieving the immediate objective and
outputs, First, attention is drawn to the laboratory capability to (i)
provide metrological services; then (ii) to assure traceability of its
metrological standards to the lowest international level or at least to the
level of reputable organizations in advanced countries. M2asurements of each
physical quantity were investigated separately along the full chain of
expected outputs, but findings and conclusions were csllected in the following
components to avoid duplication of some statements:

(1) Building component

(2) Laboratory measurements capability component
(3) Organization component

(4) National metrological standards component
(5) Metrological services component

(6) Equipment component

(7) Documents corponent

(8) Personnel component

(9) Educational programme component




1. Bujlding component

Assessment: as planned

The physical plant reflects the actual needs of the National Metrology
Tentre and is well designed and constructed. Facilities are appropriate and
the location avoids danger of outside distrurbing influences. The air
condirioning system does not work properly vhereas it is vitaly needed. A
supply of demineralized vater from a small installation is needed to avoid
high energy loss on distillation; the distilled water is nov brought in
containers from the quality testing laboratory is not adequate for instrument
transformers.

With development of services and increased demand, the laboratory space
will become insufficient in the perspective plans of 1985-2000. The needed
additional laboratory space is estimated roughly at 400 mZ current space.

2. Laboratory measurements capability component

Overall assessment: 8

The 21 measurement areas listed below (physical quantities) were defined
and investigated. Those four vhich the mission considers of highest
importance (i.e. measurements of mass, length, time and temperature), 13 of
high importance (measurements of angle, volume, force, pressure, DC and AC
voltage, DC and AC current, energy, pover, resistance, density and frequency),
and four being important (measurements of inductance, capacitance, instrument
transformers, viscosity). No measurements that could be neglected in terms of
country needs wvere identified. Thke overall characteristirs of the actual
state-of-the-art of the NMC is presented in Table No.4 and may be commented as
follows:

Lab. capability vs. Number of measurement areas
standards level and Subtotals of
services Total Highest High Importance
Value Assessment Importance  Importance
S Extraordinary - - - -
4 More than planned 1 1l - -
3 As planned 8 1l 7 0
2 Less than planned 5 1 4 -
1l Marginal 2 1l 1 -
0 None S - l 4
Overall 21 4 13 4

Nothing was done in 24% of the measurement areas vhich are relatively
less important than the others.
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Considering value categories 2-4 as reflecting the requirements of the
project document, 66X of the laboratory component output is assessed as
correct. It incorporates most of the measurement areas of highest and high

importance.

Disturbing figures concerning instruments supply vere presented above in
anticipation of discussing the equipment component to justify, vhenever
applicable, lower results than planned, and to avoid duplication of statements
in the belov presented detajled description of measurement areas.

2.1 Mechanical measurements - general assessment: as planned

Length - assessment: Jless than planned

A capability wvas achieved to calibrate a part of industrial and
commercial instruments, to provide working standards used by inspectors to
calibrate all length measuring instruments in the country, to calibrate
micrometers and dial guages for the NQCTC of EAS, and to provide consultations
to over 25 factories. The following fields of operation are missing due to
the lack of instruments:

- Calibration of line gauges (measures)
- Calibration of tapes
- Profile measurements

Unfortunately, roughness and surface (smoothness) were omitted which are
of major importance to industry.

Angle - general assessment: Jless than planned

[Note: Angle has not been spelled out under part II.D.1, but planned
through instruments no.12-15 in annex III to project document.]

Adequate capability was achieved to reproduce the unit of angle but due
to the lack of equipment, no calibration services can be provided.

Volume - assessment: as planned within the range 0.1-1000 dm3

However, tank load measurements are not ready to become operational.
Missed are accessories to calibrate big reservoirs from dimensional
measurements (ref. No.54, annex III to project document). Unfortunately,
dynamic volume measurements, i.e. flow measurements, were missed in the
project document. They are of major importance for industry and commerce,
e.g. vater flow meters.

Mass - assessment: more than planned in the range 1 mg ton 10 kg
The laboratory will achieve full capability if it receives two missing
balances of 50 and 500 Kg and respective sets of weights.

Force - assessment: as planned in the range 1 KN - 500 KN accuracy 0.1%

Load cells vere replaced by proving rings resulting in reduction of
calibration capability. Compression and tension dynameters vwere identified in
proper use.

Pressure - assessment: as planned up to 60 MPa

However, needs vere identified to increase the upper range of
measurements to 120 MPa and lowver range to 100-700 KPa. Noticed were
calibrations done for the NQCTC.

- general assessment: less than planned
[Note: these units were not named in the project document, but could be

indirectly defined by the mission from the equipment list.]




DG voltage - assessment:
8S planned in standards level
less than planned in calibration capadbility

AC voltage - assessment:
parginal in standards level
parginal in calibration capability

DC current - assessment:
28 planned in standards level
a8 planned in calibration capability

AC current - assessment:
as planned in standards level

as planned in calibration capability
Hovever, a current supply instrument is needed.

Inductance - general assessment: pno capability

Capacitance - general assessaent: pno capabjility

Pover - general assessment: po capability

Instrment transformers - general assessemnt: po capability

Nothing could be achieved under several measurements since about 10
essential instruments were missing (79-81, 84-90 in annex III of the project
document). Project management should be avare that the powver and instrument
transformer test sets are very expensive and their installation may require
additional space.

Energy - assessment: Jless than planned both in standards level and
calibration capability

Resistance - assessment:
as planned in stancdards level
none in calibration capability

2.3 Physical chemistry measurements - general assessment: marginal

Viscogity - assessment: no capability

Though viscosity is included in the expected outputs, no instrument for
its measurements vas planned in the original project document which was a
mistake. However, it is noted that one metrclogist has been trained abroad
and in the local laboratory in viscosity measurements. This can be explained
only in view of future assistance to the Quality Testing Laboratory.

Density - assessment:
as planned in standards
parginal in calibration capability

Actual standards have a limited application because of the lack of basic
and auxiliary equipment: hydrostatic balance, thermostats, calibration
1liquids, and S.0. However, successful calibration was performed by using
borrowed facilities.
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2.4 Time and frequency measurements - general assessment: SS anned

Frequency - assessment:
as planned for standards level
less than planned in calibration capability
Despite general lack of equipment, some cazlibration possibilities
resulted from additional supply of a quartz oscillator.

Iime - assessment: Jless than planned

Atomic time gcale - assessment: Jless than planned
This is due to the lack of essential instrument no. 91 from anmex
III to the project document. For the time being, however, the
rabidiumm clock may substitute for it provided facilities for
receiving universal time signals become available.

Distribution of time — assessment: pore than plannped
because nothing was mentioned in the project document.
Distribution of time signals throughout the country is of extreme
importance, much higher than creation of a time scale. In this
respect, much has been accomplished due to CTA (A.V.) initiative to
build up a system vwhich consists of a transmitter and a receiver of
time signals vwith a preliminary accuracy of one ms. The work is
almost completed but needs some additional equipment.

2.5. Temperature measurements — general assessment:

as planned within range -15°C to 1100°C, both in standards

level and calibration capability

less than planned within the range up to 2300°C both in standards

level and calibration capability

Because only one optical pyrometer is available, whereas lacking are

eight instruments listed in annex III to the project document. It is stressed
that the tvpper range of temperature measurements (up to 2300°C) could not
been proved (even by assumptions ) as needed in Ethiopia.

3. Organjzation of NMC (see Table No.S)

General assessment: as planned

This output is cited in the project document. Whether the National
Metrology Centre, which recently became the Metrology Department of EAS, was
vell organized or not will be seen in the near future when it will be possible
to assess the usefulness of each unit. This, of course, is up to EAS but any
changes in the organization should consider the following comments:

- Distribution of activities between many units which are or will be
staffed by only one or two metrologists, respectively, hardly
reflects operational demands. People of the same technical
profession should co-operate with each other as close as possible.
Therefore, horizontal linkage of units may be identified as
advantageous in the future.

P iad
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- The physical chemistry measurements unit conslists only of density
measurements (viscosity simply does not exist). Since the density
is closely related to mass and volume, the physical chemistry
measurements unit could be cancelled with density transferred to
the "Mass and Volume Measurements Unit". The same advice applies
to Chemical Measurements Unit and Physical and Chemical
Measurements Unit within Industrial Metrology and Legal Metrology,
respectively.

- The Textile Measurement Unit does not fit into a metrology scheme.
Being, as it seems to be considered, important to EAS it might be
transferred to - and combined with - a respective section of the
Quality Control Department.

4, atjo etrologjcal Standard t

General assessment: a ed

Under the term "National metrological standard™ an entire module,
including instrument, reference standard, facilities and a man capable of
operating it, is understood. It is able to reproduce the given unit of
measurements and transfer it to the industry, commerce and other sectors at a
defined level of accuracy, and provide traceability to international standards.

The actual level of National Meterological Standards is presented in
Table No.6 with the following comments:

- Four basic and five derived SI units of measurements are reproduced
in Ethiopia within a range and accuracy of measurements traceable
at a low but well established level to international standards;

- Achieving this result within two years of project implementation
has to be interpreted as an excellent;

- The investigations and all possible techrical efforts, considered
as a continuous work on 'iational Meterological Standards, should be
carried out parallel with conservation and improvement of those
already established standards and on developing new ones within the
area of NMC operation, keeping in mind gradation of units given;

- In some countries, National Metrological Standards are granted a
special document issued in one copy only, which is called "Psssport
of National Meterological Standard”, signed by the Head of
Standards Authority. The EAS may wisy to consider this form of
Justification of National Metrology Standards;

- In part B of Table No.6 recommendations are made concerning
frequency and accuracy of recalibration of National Meterological
Standards. Almost all of them should be recalibrated abroad in
four year intervals.




Table No.6

Charactexistics of actual national metrological standards

A. Actual level of national standards

Contact
Phrysical Unit Standard Nomingi value Accuracy Last International Calibratio* Person(s)
Quantity (Uncertainty) Institution Date for the
range .
Specific area
Length m Block gaugres O0.54m 500mm| + 0.05-30.5 M Johansson 1987
" " Universal Mca-

suring Machine 1016mm * O.Zﬂm SIP 1988
Length " Steel Tape 20m PTB 1988
Angle rad 12 Face Polygon 30° 10 Rank 1987
Mass kg 1 kg 1 ke * 73/ug NBS 1988
Tempera=- o ]
ture Kelvind L.G.Thermometer -6 upto 360 ¢+ 0.02°C Thermo=Schenider 1986

Platinum resis- o o

tance ~180 Cup to 627%¢+ 0,001 C NPL 1986

P-Rh Thermocoup= logCupto

le(Pt-10%Rh-Pt) |1100°¢C + 0.,3% NPL 1980
Pressure Pa desad-wveight

Tester PR Tester| 60MPa +  0,07% NPL 1987
Atm . Prea-
sure Pa Control Barometoy Upto O.1MPa |+ 0,05% GERMANY
Force N Proving rings 1 to 500 kN |0.14 DKD /FRG 1987

(set)

PC Volt v T-arsvolt 1.0181177 + 0,7V Guildline 1986

Standard Resi-

stor 0,001 ohm uptd
DC Resis-
tance ohm 1 M okm + 0,005% Tinsley 1986
Frequency | Hz Rubidium F.S. 5 MHz + 8x10™'2 Rohde & Schwartz | 1987




B. National metrological standards which should be calibrated abroad

g:g:i;:;¥ Standard Nominal Value or Range) Accuracy (Uncertainty) Rez:t::::;ion'
Mass 1 kg 1 kg 2 T3ME 4 yoars
Resistance Standard resistor 10 ohm + 0,005% 4 years
Force Proving rinrs 500 kN + 0,1% 4 years
Tempera-
ture a) PRT upto 627°C + 0.001°C 3 years
b) P-Rh thermocouple .
(type S) 10°¢ upto 1100°%c * 0.3% 4 years s
volt Weston cells 1,018110 v 2 1/4\/ depending on l
the drift
Length Block gaugecs upto 100 mm X 0.0;qm ‘+ years
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S.  Metrologjcal Services

General assessment: as planned
Metrological services are presented in Table No.7 and shall be commented
as follows:

In 1988 the NMC was not only capable to perform some calibration
services, but it actually calibrated 233 instruments at the demand of various
industrial sectors. This means that in some areas more has been achieved than
expected in the prodoc. However, in other areas, laboratories were not ready
to perform services. This implies an average assessment that the output in
servicing clients wvas found "as planned”. Calibration of standards by MMC for
inspectors vho provide numerous metrological services in the cormtry, listed
in part B of Table Ko.7, means an even more important result than that coming
from direct calibration. The services done by RMC were carried out along
correct procedures. Performance wvas effective, but yet not fully efficient.
To become fully efficient, much more of auxiliary equipment and tools are
needed. The efficiency also depends highly on the experience of the
metrologists which comes with years of practice. Because industrial needs for
calibration are raising, newv mandatory product standards are being developed.
It is expected that the volume of metrological services provided by the
project laboratories will expand. It was found, too, that the metrological
services treated as a whole provide almost enough money from fees collection
to become self-sufficient. This is an unexpected important factor when making
Judgements regarding the sustainability of the NMC. It was also found that
besides metrological calibration services, NMC provided some voluntary
maintenance services for industry, e.g. by repairing and adjusting balances.

Table No.7
s t etro e
and by Legal Metrology
A. ust v
6 months statistics Aprjl-October 1988
Balance and weight sets 25
Pressure measuring instruments 40
Thermometers 51
Length measuring instruments 33
Electrical multimeters 9
Saccharometerg, picnometers ect. 68
Force measuring instruments 7

B. Weights and Measures (Legal Metrology Division)

Hdalf vear Statistics 1988+
Balances 17,828
Weight pleces 21,764
Length meszsures 1,646
Volumeters 850
Fuel pumps 718
Lorry Tanks 192

* Done by field inspectors by using standards calibrated through the
project's labs,
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6.  Equipment Component

General assessment: Jless than planned

Only 60 from 107 planned instruments have been provided. Those, which
are indispensable to make the project successful, in an up-dated form, are
listed in annex III and collected in three categories:

(a) Fulfilling prodoc demands
1) partially in its most important area
2) as a vhole (but without set-ups for transformers)

(b) Bringing NMC to a more productive function by adding some important
but inexpensive measurements belonging to mechanics, physical
chemistry, etc. Estimated needs are Al - US$ 250,000, A2 - US$

200,000, B - US$ 130,000, plus training at 106X and consultants at
5%.

7.  Legal Documents

Gencral assessment: more th ed

First, the adjective "legal”™ means "official” in science and
technology. Otherwise all scientific and technical literature would become
illegal in the sense of lawless or false issues. This mearns that each
document approved by an authorized office becomes legal. Consequently, all
written standards are doubtless legal documents within the country. If so,
the output of project can be characterized as follows:

- 40 metrological standards, i.e. legal documents, what means in the
mission adopted scale: more than planned;

- 99 draft documents of lower order, like guidelines and testing
instructions which until checked for applicability and approved by
EAS have to be interpretted as technical reference literature; in
the mission scale, this means an extraordinary result.

What is really lacking is the establishment of a national law on
measurements and measuring instruments, called hereinafter "Governmental
Proclamation on Metrology"”, or simply Proclamation, in consequence of which
some few basic regulations concerning e.g. list of instruments under mandatory
testing, calibration fees, instruments handling, could have been issued by EAS.

The difficulty consists in that the Governmental Proclamation involves
immediately authority, political and even sovereignity implications which
should not interfere with the project. From the other side the problem
consists in that gocod examples for a less developed country are hardly
available, if any. Advanced countries focused their attention on the
production of instruments, while those less developed which have a small
production should first of all care of the imported instruments.

What projest people and EAS staff should and could elaborate working
toegther are three variants of a general design of the proclamation, organized
in technical, financial and organizational terms. The variants should differ
with each other in areas and depth of state supervigion but all should adopt
following structure:
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Be as short and flexible as possible, do not go into unnecessary
details;

Beyond the governmental part, give full power to the EAS;

Do not overestimate MMC capability in testing;

Bring all those instruments and material standards which serve to
calibrate the others under mandatory EAS control;

Focus the attention on imported instruments;
Distinguish legalization from approval of prototypes;

Under no condition permit inflow into the country of instruments
calibrated in illegal units of measurements;

Permit experienced well-equipped organizations to act on behalf of
EAS in calibration services under EAS supervision.

Drafts of Proclamation vhich vere reviewed by the mission do not
correspond with the above listed requirements.

onent

General assessi.cnt: ar. planned
Staffing of labs is presented in Table No.8, supplemented by the
following comments:

Staffing of NMC laboratories is actually adequate to the demands of
prodoc. However, it is both risky and inconvenient to have only
one specialist for one broad area of measurements. In case of his
absence no services can be done. In case he leaves, all investment
in training is lost and the whole area of given measurements
becomes discontinued (sometimes for years). Therefore, it is
recommended to hire stepwise additional metrologists and
technicians, especially if volume of services is expanding;

Staffing of inspectors has achieved much higher level than planned;
From direct observations and talks, mission concluded that all four

metrologists were well-trained and carefully performing calibration
services.



— 45 -

ab (-]
Staffing of labs
Present ure S
Professjona]l] Jechnicjan (] onal Technicjan

1. c o visio
1. Length and angle 1 - 2 1
2. Mass and volume 1 - 2 1
3. Physical chemistry 1 - 2 1
4, Time and frequency 1 - 2 -
5. Force and pressure 1l - 2 1
6. Electrical 1 - 2 -
2. d tro visio
1. Transport and

communication - - ) 1
2. Engineering - - 2 2
3. Chemical - - 1 1
3. Legal Metrology
1, Mechanical

measurement 1 40 2 50
2. Electrical - - 1 5
3. Physical chemistry - - 1 5

Note: Classification of professionals into divisions is not rigid.
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Educatjonal Prograsme Component

General assessment: less than planned

(this is described in chapter II)

Various significant efforts and issues vere noticed, however, the
programme itself is lacking and needs to be developed as soon as possible.

10. Assessment of Outputs

The overall assessment of outputs is somevhat less than planned. See
Table No.9 for detalls.
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(0) (1 (2) 3 (4)

Less More
Margi- than As than

None nal Planned Planned Good

(s)

Extra-
ordinary

Output No, ] - Laboratories

(1) mechanical ms’'ts
(11) electrical units ms'ts
(111) physical chemistry ms'ts
(iv) time and sequence ms'ts
(v) temperature ms’'ts

Susmary assessment

Output No, 2 - Skills acquisjtjon

(i) mechanical ms’ts
(i1) electrical units ms'ts
(1i1) physical chemistry ms'ts
(iv) time and sequence ms'ts
(v) temperature ms'ts

Summary assessaent
OQutput No, 3 - Legal documepts
(i) standards
(11) guidelines and
instructions
(i11i) Gov't proclamations
Summary asseasment
Output No, 4 - Organjzation
Output No, 5 - Educatjon

M

M MM MMM

OVERALL ASSESSMENT OF RESULIS

X/
Somevhat less than planned
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B.  Achicvement of the immedjate objective

Using the purpose statement reconstructed in chapter I, the evaluation
mission assessed the achievement of the project purpose, i.e. effectiveness,
as satisfactory and even quite remarkable given the limited duration of the
project and the short time the NMC has been operational. Among the criteria

used to make this judgement in this institution-building project are the
following:

-~ Since standards are mandatory, particularly for veights and
measures, establishing relationships with clients is almost
automatic. It is worth noting that even wvhere standards are still
voluntary, the NMC has been responding to industry clients for
calibration services and even providing some voluntary repair of
measuring instruments;

- Certainly, as a part of the EAS, the Metrology Department is
integrated into the national structure and, closer to home, is
vorking very closely with the Quality Control Department. There
have been several joint endeavours, including wvorkshops and on-site
problem-solving to improve quality content;

- VWorkload statistics (see Table No.7) show an impressive output of
the RMC for the first six operational months of its existance;

- Since fees are changed for calibration services and metrology is
now an integral part of the total national standards programme, the
usual problems of sustainabjlity facing many young industrial
research and services organizations do not appear to be major
factors for the NAM. It remains to be seen, however, what happens
to staff retentions, given the current low-paying civil service
salary structure and the increasing opportunities for outside
employment as the Ethiopian industrial base expands.

C. 0 C () o

After the installation of equipment in the metrology laboratories,
Quality Control Laboratories of EAS, industries and governmental institutions
were informed about the calibration facilities of Metrology Department and
importance of calibration. Among others, the Quality Control Laboratories of
EAS took advantage of it. So far, the Quality Control Department has
submitted 10 requests for calibration of instruments in the fields of mass,
electricity and length. Metrology Department was able to carry out these
calibrations.

P.  Contribution to the achievement of the development of objiective

The necessity to clarify the development objective by making it more
micro or lower-level and constraint-oriented has been explained in chapter I.
It is also rather arbitrary and pointless to isolate metrology from standards,
quality control, etc., wvhen either attempting to justify a project rationale
or measuring its benefits. This section is being presented within a total or
systems approach to improving the quality of industrial and consumer products,
the only way the team believes that its contribution to the economy can be
reasonably judged.
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Rationale

To a significant extent the need for an appropriate meterological
foundation for measurements, traceable to national standards, to provide
uniformity, and assure safety and health, is self-evident and is also »
prerequisite to industrial development. What can be questioned, is the
approach to take, e.g., should standards be mandatory or primarily determined
by market forces, should they be developed and enforced by industry itself, by
government or largely shaped by market forces, etc.?

This project wvas formulated after Ethiopia adopted a socialistic
political and economic system but many institutions were still operating under
pervious mandates such as the Ethiopian Standards Institute. Since 1985, two
very important events have taken place. First, Proclamation No. 328/1987,
transformed ESI into an authority reporting to the Council of Ministers (see
chapter 1) and assigned the mission to (a) promote standardization, quality
control, certification and metrology activities; and (b) ensure the quality
and safety of products. Among the powver and duties given EAS were:

- Prepare, improve or change compulsory Ethiopian Standards relating
to goods, practices and processes in this economic sector and
follow up the implementation of same;

- Affix the standard marks to goods which conform to Ethiopian
standards;

- Inspect and certify the conformity of measuring instruments to
Ethiopian Standards, and seize those which do not confirm; and

- Devise ways and means of gradually abolishing the use of
traditional units of measurements.

The second major event was the formal approval in 1988 of 281 new
standards, making a total of 389 standards to be enforced covering 120
products with a large backlog of more new standards. Given the
political-economic-institutional context and government plans to establish the
basis for moderate industrialization, the rationale seems unassailible, the
only question being whether quality control and calibration should be
centralized, as it is in Proclamation Ro. 328, or decentralized at this stage
of industrial development. The team believes the Government made the correct
choice although great care must be given as to the scope, depth and detail to
vhich mandatory procedures, regulations, instructions and similar guidance are
eventually required (refer to "legal problems").

Benefits

In chapter III, the services provided by the fledgeling NMC since it
became operational have been provided. Herein are some examples of more
tangible benefite traceable to the capabilities created and strengthened in
projects 003 and 006 as reported to the mission by Ethiopian Government
officials outside of EaS.

- The General Manager for GCeneral Goods of the Ethiopian Import/Export
Corporation cited ample evidence that although only recently
established, standards are shoving a beneficial impact. He cited
geveral examples where NQCTC testing help them determine that external
suppliers, e.g. of razor blades, were not meeting the specifications in
the call for bids. This gives the corporation the option of refusing
the bid and a great deal of leverage in price negotiation.
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- In another example, it was discovered that an aerosol insecticide sold
for home use did not meet WHO and Ministry of Health specifications and
vas unfit for human use.

- Another official, formerly involved in Price Polices and Studies
Department of the ONCCP, explained the cost plus approach used to
determine prices. When appraising the cost components, the quality
levels promoted in the standards, e.g. for galvanized steel sheets, now
allovw the government to set price differentials based on quality thereby
giving the consumer more choice at equitable prices, particularly where
there is a seller's market, i.e., only one domestic source of supply.

- This officizl also cited hides and skins as an example of how standards
ensure the quality and increase the price and market for agricultural
products. Hides and skins are the second most important export
commodity in Ethjopia. Because of poor preparation and grading, price
quotations were based on low average values. Improved procession and
grading and the introduction of standardization resclted in price
increases which, in turn, fostered further improvements in processing
and preparation resulting in greater productivity.

- The Head of Export Department in the Ministry of Foreign Trade explained
how they require, before a contract with a fcreign bvyers is approved,
that the Ethiopian Standard be met. He cited an example vhere the EAS
served as a mediator. There was a problem of quality on green beans
vhich vere supplied by the Oilseeds and Pulses Export Corporation. He
asked for the intervention of the ESA wvho determined that the problem
was in the poor selection make from the farmers rather than in storage
and transportation.

- The Akaki Spare Parts and Small Tools Factory, only recently inaugurated
and representative of the new type of industrial base being built up,
has already used the services of the NMC to calibrate and certify its
measuring instruments. With emphasis on the design of replacement
parts, quality control is essontial, including, for example, in
establishing standards for tools, measuring instruments must be reliable
and a closely collaboration with EAS is envisioned.

- Other factories visited, including a private engineering firm and the
Ethiopian Airlines, cited the savings that are achieved when they can
use the NMC for reference standards rather than sending their
instruments abroad.

Assessment

Based on the framework and the illustrative but representatives benefits
described just above, the team believes the project rationale is, if anything,
stronger than wvhen the project vas formulated and approved. Although the EAS,
and particularly the NMC and NQCTC, is relatively new, benefits are appearing
in increasing numbers, range and importance. Therefore, the teams overall
assessment of the potential/actual importance and significance of the EAS, and
its two major components vhich have received UNDP/UNIDO assistance, is

"excellent”.
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CHAPTER IV. CONCLUSIORS

1. 0 atjo

The design of this project, essentially done by the CTA of the National
Quality Control and Testing Centre project, was deficient in several important
aspects and partially caused by the rush to execute a project document which
focussed on the determination of input requirements (31 pages) and gave bdbrief
attention (less than five pages) to the design framework. These deficiencies
included:

. A development objective of such high-level vagueness that it was
impossible to hypothesize a reasonable causal relationship between the
project purpose and a high-level objective causing the project rationale
or justification to be subject to unnecessary and uninformed review and
needless delays.

. A confusion between the purpose of the project and the outputs or
results required to sucessfully complete the project (although the
institution-building function was clear from the beginning), wvhich was
combined with the lack of specificity (i.e., type, quantity and quality)
in the outputs, the absence of explicit or implied end-of-project and
performance indicators, resulted in an input rather than output-oriented
system for project management subject to considerable
interpretation/misinterpretation.

. The "lessons learned” from the evaluation of similar projects,
including DP/ETH/79/003, and the guidelines for planning and managing of
institution-building projects provided by UNDP and UNIDO, are not
reflected in the design causing, inter alja, absence of an explanation
of the project "concept” for metrology, failure to recognize the
time-period necessary for the start-up or initial phase in
institution-building, no recognition of the usefulness of describing
laboratory units as activety modules, and similar experience which might
have improved project effectiveness and efficiency, e.g., the
determination of the accurancy range appropriate for each measurement
category.

. The prodoc did not include very important measurement components
(activity modules) for roughness and surface finish (smoothness),
humidity and moisture, flow, and time distribution. Whether this was an
unintended omission or in reaction to decreased funding availability is
unknown.

. Budget estimates for equipment, which were not related to activity
modules or measurement units, were unrealistically low and it was
impossible to analyze how funding reductions would affect intended
institution capability.

The above just described conditions, if typical of the design of other
large-scale projects executed by UNIDO and other executing agencies, and in
spite of nmultiple and serious efforts made on the part of UNDP to improve
project design in the past few years, indicate that this may still remain a
critical problem requiring high-level attention.
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2. xplem atio

Either because of the budget problem and/or a poor initial job in
determining instrumentation requirements, 47 out of 107 instruments included
in the prodoc could not be delivered causing cnsiderable concern throughout
the project life to the NMC, CTA and UNIDO, both in the field and at
headquarters.

Otherwise, backstopping of the project was satisfactory and there was
better communication wvhen the second CTA was recruited. No serious problems
existed inthe training programmes, except some may have been too short in
duration and, except for deficiencies in English language capabilities, the
consultancies supplied were also satisfactory.

Management of the project, at least in the latter portion, has been
satisfactory. Hovever, both in 1986 and 1987, in its review of the annual
self-evaluation reports the UNIDO Evaluation Staff pointed out the urgent need
for a project redesign/specification, and no action was taken by any of the
parties concerned in Vienna or Addis Ababa. On the otherhand, the only
Tripartite Review held in 1987 and based on the most recent PPER was conducted
in a2 very "business-like manner" concentratng on matters cf considerable
substance and importance. While much remains tc improve the effectiveness of
project design, the self-evaluation, tripartite review, and external in-depth
evaluations are clearly contributing to focussing more attention on the
expected results and their use by targeted clients/end-users in the intended
manner.

3. Results

Because of the design deficliencies mentioned above, it was necessary to
reconstruct the original statements of intermediate objectives and outputs by
referring to position descriptions, training programmes, equipment supplied,
and bench-level interrogations before a reasonable objective and meaningful
assessment of results could be made within the framework of creating NMC
capability to carry out its mission.

While the Evaluation Mission's assessment cf results is somewvhat less
than planned, there are mitigating circumstances, e.g., the 47 missing
instruments and the very short period the NMC has been operating (less than
one year), which leads it to concludse that results have been, in reality,
quite satisfactcry due, in no small part, to the professional competence and
dedication of both national staff and the current CTA.

The conversion of ESI into EAS certainly strengthens the need for a
metrological foundation in Ethiopia and the approval of 281 nev standards
increases the potential workload of the NMC considerably. This will increase
the pressure both to fill in the gaps in existing measurement categories and
to add nev ones,

The prohblem regarding legal documents has been partially one of
communication and more concerned with the level of legality required for
testing instructions, frequency requirements, and the correct approval level -~
decisions which are not a direct responsibility of the project itself but
vhich need resolution before the outputs can be effectively used.
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The evaluation mission agrees with the de facto action taken to
eliminate intermediate objective no. 3, i.e., "the modernization of the
traditional measurement system now used in the rural areas of the country by
conversion to the International System of Units". While this should remain a
Government goal. it is not a timely or appropriate result to be¢ included in
this project.

In a similar view, conducting an education programme is not an
appropriate output for an institution-building project although some starts in
that direction were made.

The reorganization vhich fclloved the creation of the ESA, in effect,
overtook any project plans for organization. While the current organization
is adequate, the Mission has some concern that organizational plans for the
Metrological Department may be over-elaborate and too compartmentalized.

4, Significance/impact/sustajnability

WVhen, as slready suggested, national development plans for industry are
brought down from the macro-level to the actual problems and constraints which
are impeding progress, it is then possible to trace benefits from standards,
particularly vhen viewed as a system including the establishment and updating
of standards, certificaticn of quality, calibration of instruments, etc.
Viewing metrology within this concept, and recognizing the short time that
project-generated capability in quality control, testing and instrument
calibration has been in being, benefits are beginning to increase in type,
frequency and significance.

The EAS, and its constituent parts, is self-sufficient in the sense that
inspection and similar fees cover all local currency expenses, remeving a
common problem which plagues similar institution in the developing world. The
need for new instruments, however, will continue to require Government subsidy
and the use of scare foreign currency. While staff qualifications and
turnover is not yet a problem, they may become so in the future if the new
salary structure presented to the Government by the EAS or some similar plan
is not adopted.

At this point, there is no evidence to indicate that the project results
are not signficant or sustainable and the Evaluation Mission assesses the
potential impact as very good.

5. Overall project assessment

The evaluation mission concludes that this has been a reasonably
successful project with a very good potential impact. See Table No.10 for
assessment by function.
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Tabje No,10
Overall evajuatjon mission assessment
DP/ETH/84/006
\0; (1) (2) 3) (4) (5)
Outstanding
Cannot Success- Very Extra-
Determine Poor Fair full Good ordinary
1. Bfficiency
Delivery and conversion
of inputs intc outputs X
2. Sffectiveness
Achievement of project
rurpose X
3. Impact/Significance
Effect on development
objective, problem or
constraint (actual/
potentisl) X

Ov oject sment

A reasonably successful
project with very good
actual and potential
benefits X
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CHAFTER V. RECOMMENDATIONS

Any proposal for a Phase II, or a new approach as recommended below, should
identify sectorial problems and constraints upon which the project is
expected t» impact/ameliorate, thereby establishing a sound rationale for
Justification and expected benefits (Res Rep, ESA).

Similarly, any such proposal should apply, to the extent applicable in
Ethiopia, the development lessons learned in such projects as expressed in
the UNDP Programme Advisory Kote on industrial ress=arch and service
institutions and UNIDO guidelines on designing Institution-building projects
(Res Rep, BSA, UNIDO).

The Government should consider actisns it can take to support a service for
the maintenance and repair of measuring instruments i.. £thiopia by, for
example, requiring foreign suppliers to maintain such a service (Government).

The Departments of Metrology snd Quality Zontrol and Certification should
collaborate on drafting and proposing a new Govermment Proclamation on
metrology for review by the General Manager of ESA. (ESA)

Metrology legal documents, including regulatious, instructions, guidelines,
etc., prepared and proposed by the Metrology Department in collaboration with
interested parties, should be approved at the level of the General Manager of
ESA. (Government, ESA)

An ESA public relations and information exchange programme, ccvering all
operational elements including the Metrology and Quality Control and
Certification Departments, should be developed as part of its annual planning
and budgeting process. (ESA)

Every measuring inscrument purchased abroad for calibration should itself be
provided with a calibration certificate issued, at the minimum, by a
reputable measuring laboratory company/organization of a developed comntry.
(ESA)

Each metrological standard or measuring instrument which may play the role of
an Ethiopian National Metrological Standard and imported from abroad, should
be ordered with a calibration certificate issued by a natisnal metrological
organization (e.g., PIB-FRG, NIST-USA, NPL or BCS-UK, BNM-France, DAMW-GDR).
If this is not possible, the "standard” should be provided with such a
certificate by a reputable traceability of certified accuracy to the
international standard. (ESA)

When the Metrclogy Department is well-established, EAS should consider
adherence »f Ethiopia to the International Convention of Metre and its
institutional bodies, primarily the General Conference on Weights &and
Measures and benefiting from the no-charge calibration servicez for national
standard provided by the International Bureau of Weights and Measures. (ESA)
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UBDP headquarters should consider making project design which meets
"existing” standards as a "mandatory"” part of the preparatory assistance
for large-scale projects. Design teams should include at least one
member with proven design expertise. (UNDP)

UNIDO should review its mechanisms and capabilities for making in-house
experience avajlable to design teams, including the applicatiorn of
lessons learned from evaluations, both at headquarters and field
levels. (UNIDO)

The Government should give favorable consideration to the EAS proposal
for a nev salary structure which will assure the recruitment and
retention of the required professional and technical skills levels.

The following cptions, in reverse order of Evaluation Mission
"preference” (but recognizing that they are not mutually exclusive) are
identified:

(a) terminate both projects 003 (RQCTC) and 006 (NMC) when presently
funded project activity ceases; or

(b) Extend 006 (NMC) to add minimum instrumentation and supporting
equipment to bring capacity up to the level of output as originally
Planned or reconstructed by the Evaluation Mission. Depending upon
tunding availabjility, three levels and their "estimated” cost are:

(i) limited to those areas of measurement already advanced:

Instrumentation Us$ 250,000
Training 25,000
Consultancies
287,500
(i11) to all areas listed in prodoc, or reconstructed, updated as
necessary:
Instrumentation Us$ 200,000
Training 20,000
Consultancies

230,000

(111) additional instrumentation which, at comparatively small
cost, could significantly improve RMC effectivenes:

Instrumentation Us$ 130,000

Training 13,000
Consultancies __6,500

149,500

Total (ballpark) estimate Us$ 667,000

NEEEEZTREE

(c) While it may be necessary to postpone funding until the next UNDP
programme period, at least praparatory assistance should be provided to
plan a new approach which: (1) 1is aimed at the EAS level rather than
selected departments, (ii) 1involves a system or comprehensive approach
to standards, quality control and metrology (rather than a piecemeal
one); and concentrates on "software”. The components of a flexible,
advice and on-the-job training oriented EAS project, should include:
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. Maragement - including long-range and strategic planning, continuous
assessment of industry needs for standards, quality control, testing and
calibration, projection of staffing needs, preparation of mission and
work-related annual budgets, annual review and evaluation, etc.;

Training - establishing a capability for both the training of new
staff and upgrading of existing staff and training of industry
counterparts;

. Information- strengthening the capability to create awareness and
provide information and education to the public, particularly those
subject to mandatory and pending standards, and provide feedback to EAS;

. Outreach - establishing a capability for co-ordinating EAS services
for the public including appropriate ministries, government corporatiomns
and factories, particularly of a problem-solving nature (e.g.,
overcoming quality control problems at the factory or corporation level);

« Decision Support - providing computer programming capacity for
programme, management and administrative support; and

. Direct Service - a flexible provision to supply ad hoc assistance on
unforeseen but important problems.
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CHAPTER VI. LESSONS LEARNED

In th. instance, this chapter is being placed before “conclusjons"
because the experience with the two subject projects in project design is so
disturbing that it may be symptomatic of a problem deserving the high-level
and prompt attention of both UNDP and UNIDO headquarters and an appropriate
recommendation to this effect has been prepared.

In the early 80°'s, UNDP and UNIDO jointly conducted a thematic evaluation
of the experience gained in providing technical assistance to establish and/or
strengthen industrial research and service institutions (IRSI) in order to
determine their impact on the industrialization process in developing
countries and to increase the effectiveness and relevance of the technical
cooperation provided to such institutions. Both the NQCTC and the RMC fit the
definition of an IRSI. The exercise, which took over two years and cost
upvards of $200,000, involved a UNDP and UNIDO coordinator, twenty consultants
throughout the vorld, and visits to IRSIs in Asia, Africa and Latin America.
The results were reviewed by a high level group of professionals, representing
sponsoring governments, industry clients and established IRSIs from both
developing and developed countries, to discuss and analyze the major issues
arising from the evaluation and a workshop for UNIDO staff was also
conducted. The resultant guidelines were synthesized by UNDP and UNIDO into a
Programme Advisory Note (UNDP/PPM/TL/29) issued in November 1982.

One important outcome of this evaluation was the development of the
concept of "activity modules” (i.e., a unit vhich will perform a special task
or group of tasks within the service institution) for planning, monitoring and
evaluation purposes. The PAN recommended that the concept be used in
institution-building projects and reflected in the project documentation.
Subsequently, UNIDO adopted the concept in the design of its project
self-evaluation system and, more recently, UNDP has adopted the concept for
use in its Project Performance Evaluation Reports (refer to part III of the
report - Evaluation of Project Performance - Outputs for Institution-building).

Projects and tripartite reviews

UNRDP and UNRIDO have revised their guidelines for project design to
reflect the lessons learned from this and similar evaluations (see
UNIDO/P.C.31/Add.4, which provides a checklist for the design and evaluation
of institution-building projects). Training programmes in project design and
evaluation are being sponsored by both UNDP and UNIDO and are given to host
government and local staff whenever possible. In August, 1988, UNIDO issued
guidelines for project design and drafting of project documents which are
excellent and guides one through the entire process. In the reorganization
which took place when UNIDO was transformed into a specialized agency, @
Project Review and Appraisal Office was established to assure, inter alia,
that project design met UNIDO, UNDP and other donor standards and reflects the
development experience gained in the house over the years.

why, then, is both the RQCTC(003) and RMC (006) projects, which have
experienced serious design, justification and implementation problems, have
? The

examination which is permitted in the team's TOR and length of stay suggests
some reasons. To begin with, there is almost always a rush by all parties to
get the prodoc drafted, approved and executed. Preparatory assistance usually
has this object as its main or sole preoccupation, not project design. In the
NMC, an English professor with no experience in project design, the lessons
learned, etc., drafted the prodoc with 90X of the pages devoted to position
descriptions and equipment specifications,
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At that time, the SIDFA vas very newv to UNIDO and there was the usual
turnover in the Resident Representatives®' office. The training provided by
UNIDO helps a SIDFA or JPO recognize a good or bad design but it does not
necessarily make him an expert, either in design or the technical field. The
existence of the PAN and UNIDO guidelines were not even known to current field
staff. As vas discussed in the joint UN/UNDP/UNIDO evaluation of manufactures
projects, it is difficult in the tripartite system to pin-point the
responsibility for the quality of the outputs to be produced and their
continuing developmental significance and impact.

There is general agreement in this Resident Representative's Office, and
elsevhere the team assumes, with our conclusion that despite all the
pre-approval reviews vhich take place (creating their own delays), the revised
manuals, nev guidelines, preparatory assistance and output-oriented reporting
and evaluation, nothing much seems to have changed since the early efforts in
1980 to improve the quality of project design, both as a basis for more
rational project approval and as a framework for subsequent project management/
implementation.

What can be done? Obviously, current eff,rts to improve the situation
by providing awvareness workshops, training and translating the lesson of
experience into design and management guidelines, etc., needs to be
continued. But just as it is equally obviously, this is a necessary but not
sufficient condition. Some mandatory UNIDO requirements needed to be
introduced, applying specific cost—effectiveness criteria, perhaps first on a
pilot or experimental basis. While it should probably be conducted in
collaboration with UNIDO, if successful the purpose would be to apply the
results throughout the UN system or at least on those projects which are
funded by the UNDP. It is suggested that, where the project size, complexity
and duration justify the cost, especially in institution-building, and vhere
the project purpose is not clear or the type, magnitude and quality of the
outputs required to successfully achieve the project purpose of objective need
definition, that preparatory assistance include the provision of a project
design team consisting at the minimum of a responsible UNDP headquarters
representative from the appropriate regional bureau or technical office, an
expert in the technical field involved experienced in the transfer of
technology to developing countries, and a responsible representative from the
URIDO Project Review Staff and/or Industrial Operations. At least one of the
above should be experienced in the methodology of project design with a record
of successful application. Where such skill is not available to a team, it
should be added by borrowing from somewhere else, e.g., the evaluation staff,
or by use of an experienced consultant. Only after an acceptable project
design has been created should work commence on drafting the prodoc and its
many attachments.




- 60 - Annex 1

Tripartite Indepth Evaluation of DP/ETH/84/006

National Metrology Centre

Terms of Reference

Bac ound

The Ethiopian Standards Institution(ESI)on the advice of UNIDO,
was created under Government Order No 64 of 1970. Its duties and
responsibilities were defined under proclamation No. 300 of 1972,

It was empowered to enforce and administer the "Weights and Measures
Proclamation "Nr. 208 of 1963 and to establish and monitor accepteble
standards and quality control measures throughout the country. As per
the proclemation No. 328 of 1987 the Ethiopian Standards Institute has
been promoted to Ethiopian Authority for Standardization (EAS). EAS
in Addis Ababa and its branches located in Asmara, Dire Dava, Jimma,
Awvassa, Dessie, Baher Dar, Assab, Nazareth, Assela and Massawa are
responsible for verification, calibration and inspection of measuring
instruments of the whole country,

The economy of Ethiopia is primarily egriculturel. The manufac-

turing sector is in its initial stage of development and so far has

not made a significant impact on Ethiopie's development,
In 1979, under the UNDP/UNIDO project DP/BTH/75/010, the Grand-

field Institute of Technology (UK) was entrusted with the task of
assisting the EAS in the establishment of a National Quality Control
and Testing Centre and a preliminary study about a National Metrology
Centre, as both centres formr an integral part of the activities of EAS.
Accordingly, a UNDP/UNIDO Project, DP/ETH/79/003, was approved in March
1979. This project has made a valuable oontribution to Ethiopia's

development., It assisted in the derelopment of the National Quality
Control and Testing Centre (NQCTC), and provided equipment for the

centre's :laboratories to test building materials, textiles, lea ther,

electrical, chemical and food and egricultural products etc.
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The analysis of achievements of the NQCTC project showed, that

the effectiveness of the centre could only be realiged by the esta-
blishment of a National Metrology Centre, which could provide facili-
ties for calibration and verification of the measuring instruments
available in the laboratories of the NOCTC end help the industrial
sector in the calibration of its equipment,

The Government of Ethiopies, in pursuante of UNIDO's other main
recommendation that a national metrology centre be established, has
féquested UNDP's assistance. The building for the National Metrology
Centre (NHC) was constructed in the compound of EAS and in September
1985 the project document DP/ETH/84/006 - National Metrology Centre
was approved. The project budget of 1065000 US dollars to cover the
costs of equipment, international staff, fellowvhips etc was made
available., The original budget assigned for the equipment was 539710
US$. Due to the fall of dollar value, this amount could not cover
increased costs of equipment and the project budget was increased by
105000US$ for equipment and 30000 US$ for fellowships. The revised
total UNDP input is now 120000C US$,

The aim of the project DP/ETH/84/006 - National Metrology Centre
is to assist the Government in expanding its industrial production
and in improving the quality of the goods produced by means of the
establishment of a Metrology Centre with adequately equipped labora-
tories and with an appropriate organisational structure, the establi-
shment of the necessary legal measures, laws, regulations, standards
etc. and modernization of the traditional measurement system now used
in the rural areas of the country by conversion to the international

system of units,

The duration of the project as in the project document is 2¢
Years and the local implementing agency is Ethiopian Authority for
Standardization (EAS).

The outputs of the project will be to have well equipped and
operational metrology laboratories in the ereas of length, mass,
volume, force, pressure, electrical units, density, viscosity, time &
frequency, temperature etc, fully trained personneil, legal documents

to ensure the proper functioning o the metrology centre etc,
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The project became operational on January 1986 with the fielding

of the CTA.

Scope and Purpose of the BEvaluation

The primary purposes of the evaluation of the project are:

= to determine how adequately its immediate objectives given under Part II,
B of the project document have been attained and how effectively they
have been or are likely to be in helping the Government to achieve the
relevant sectoral and/or national development cbjectives.

- to identify the factors which may have facilitated or deterred the
achievement of the project's immediate objectives; and

- to make. recommendations for future action.

The mission should feel free to review all steps taken in the imple-
mentation of the project and make recommendations as to its future,

In carrying out these purposes the mission will in particular:

~ assess to vhat extent the centre has been established in connection
with the initial plans,
~ assess the realization of the initially planned staffing requirements

for the centre.
- analyse any internal and external factors that might have led to a

less than satisfactory implementation of the project.

- assess to wvhat extent EAS has been able, since the centre was esta-
blished, to carry out its mandate,

- assess to what extent project budget revisions have hampered the
project in achieving the results originally planned

- make recommendations regarding possible future assistance of UNDP/

UNIDO to EAS,
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Given the relationship between the project under evaluation and DP/ETH/79/003
"Quality Control Centre®, the evaluation mission should consicer common issues
related to both projects.

Composition of the Mission

The mission will be composed of the following participants:

- a representative of UNDP

- a representative of UNIDO

~ a representative of the Government

Consultations in the field

The mission will maintain close liaison with the UNDP Resident

Representative in Ethiopia, the <oncerned agencies of the Government,
the project manager(CTA) and other national personnel assigned to the
project, as well as UNIDO .field staff in the country,

Although the mission should feel free to discuss with the authorities
concerned anyghing relevant to its assignment, it is not authorized to
make any commitments on behalf of the UNDP or UNIDO,

Time table and report of the mission
The representative of UNDP and UNIDO will receive briefing at

their reppective headquarters, Upon arrival in Addis Ababa, the mission
will be briefed by the UNDP Resident Representative, who will provide the
necessary substative and administrative support, The mission will
complete its field work within two and a half weeks, starting mid-February 1989, Upon
completion of its work, it will be debriefed by the UNDP Resident Representative and

by the Institutional Infrastructure Branch at UNIDO headquarters, Vienna.

eoee The mizcion will prepare a report in accordance with the attached guidelines.

) The report should be conpleted as far as possible in the field, so that there is an
opportunity for additional consultations as may be necessary. It should be submitted
in its final form simultaneously to the UNDP and INIDO. The UNDP and UNIDO, by
agreement, will submit the report to the Government of Ethiopia.
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List of Persons Met and Organizations Visited

UNDP/UNIDO

Ravi Rajan, Deputy Resident Representative

Kadress Vencatachellum, SIDFA

Daphne Cassey, Assistant Resident Representative for Programme
Giorgio Dossi, JPO

V.1. Kozlov, I0/INFR, UNIDO

EAS
Akberom Tedla, General Manager
Yohannes Afework, Head, Technical Services Dep't.
Tafesse Muluneh, Head, Metrology Dep't.
Ezra Tereffe, Acting Head, Quality Control Dep't.
Amurugam Vellingiri, CTA
Bezabik: Makonnen, Head, Legal Metrology Division
Berhanu Worede, Metrologist for electrical units measurements
Eshatu Giffas, Chemistry testing officer
Challa Bekele, Metrologist for mass, volume and density measurements
Gabregziabher Testa-Giorgis, Metrologist for time and frequency
measurements

Government
A. Schendki, Acting Head, Export Promotion Dep't., Ministry of Foreign
Affairs
Tesfai Gashu, Manager, General Goods Import Enterprise, Ethiopian
Import-Export Corp.
Leme Arity, Head, UN Department, Office of State Committee for Economic
Relations
Worku Megra, Head, Production Sales and Technic Department, Ministry of
Industry
Mulu-Work Gabre-Hiewt, Head, Quality Control Office, Ministry of Industry
Makonnen Abraham, Head, Development Projects Appraisal Dep't, Office of
National Committee for Central Planning

Industry
Gubre-Kiros Haptu, General Manager, Akaki, Spare Parts and Hand Tools
Factory

Terreffe Mengesha, Technical Manager, Ries Engineering S.C.
Fickru Robi, Manager, Kaliti No. 1 Power Distribution Station
Shiferaw Biru, Director Production, Ethiopian Airlines
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ANNEX III

ANALYSIS OF EQUIPMNONT RE“UIREMENTS

Following documents were evaluated and serve as refere-
nces to the analysis:

Ref. 1. Mission Report of June i9%8 prepared for the Govern-
ment of Ethiopia by UNIDC, based on the work of )
Mr. A. Vellingiri, CTA.

Ref., 2. Report of Subcontractors Team(contract No. 87/44)
of July 1988 "Provision of consultancy services on
the esteblishment and operation of Metrological
Laboratories for the National Metrology Centre in

Ethiopia,

Refqy3. Annex III to project document DP/ETH/84/006/A/01/37
of September 1985,

Ref.U4, Final Report of January 1989 prepared for the Govern-
ment of Ethiopia by UNIDO, based on the work of Mr, A,
Vellingiri, CTA

All experts who elaborated the above listed documents made
an excellent work, However, the evaluation mission decided to
base its recommendations only on Ref, 1, which in general
remains in conformity with Ref, 2, and on its cwn findings,

Ref, 3 was found outdated, for the purpose of Annex IIJ,
but serves as perfect illustpation how many instrument have
never been delivered from those originally planned, namely
those listed under No. 3,4,7,8,10,11,12,14,22,26,34,37,39,40,
L1,42,43,46,54,56,57,61,64,65,68,70,71,72,74,75,76,79,80,81,
82,84,85,86,87,88,89,90,91,92,94,95,107,0f Annex 3 to project
Document.
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Ref. 4 is descriptive and illustrates well the actual state

of NMC.,

The purpose of evaluation consists in creating priorities

in equipment which is recommended for purchasing:

First Priority,

Second Priority,

Third Priority,

Marked A1, means indispensable equipment to
permit the already existing measurement units
of NMC i.e. about 75% of those listed in
Project Document, to provide basic services

for industry andéd other sectors.

Marked A2, means adding to Al indispensable
equipment to bring the entire NMC Measurement
area to 2 level of satisfactory effectiveness
and efficiencv in terms of services and mea-
surement standards. Hence A1 + A2 = A means
fulfilling of pro-duc, demands for the measure-

ment capability of NMC,

Marked B, means "high benefit for small money"

from improving area A and completing within

NMC important measurements which fit in its field of
operation under outputs listed in part II, D. 1.

by being, however, missed in spelling them clearly

out,

Please note: Current and voltage instruments and
calibration set-ups(to 6000A) to
calibrate transformers will .be deleted
from the project because they are very

expensive and need additional labora-

tory space.




Equipment to be Purchased

hard granite compa~
stand, preci-
asion measuring sta-
nd, Puppitron probe,
electronic display
unit analogue,probes
(2 different),square
x-y recorder,

rator

block,
laser

Approximate
No. | Priority Measurements from Ref Additionally Recommended Value US$
¢ by the Evaluation Mission
1 3 b4 5 6
==;‘==ﬁ .‘RB=8=*===='—”==3:"-“======’-"v"‘: R S T A e R I N NI T N e N A I I AN e I T E T R NSNS E NI EE RS I T RS ARSI
1 Masas Annex 20, No.,1,2,3 ks000
2 " 500 kg balance, 5%500kg 10000
welght of stainless
steel Class F1/F2,500kg
standard weight made of
Cast iron, Class M1
3 Length and Annex 19, No, 1,2, If more money availabdble, 22500
Angle 3,4,5,6 without purchase 1m gauge line

blocks listed in Ref,2
chapter 6,2,1a. page 45
and an interferometer
altogether for 72000USS$
and build a mechanical
set-up for calibration




1 2 3 h X 6
4 Al Length & Anrle Please No*e: Inatead] Microscope for compa-
purchasing No.17(a rator, A500
selfmade device (Aatt-
g 3 achement)shall be conf SSSLRIOTeR €2 SIP |
structed
6 Al Volume Annex 21, No. 9 - 300
7 Al " - Accessories for
dimentionel mea=-
surement of volume
tanks 3000
a Al pressure - 1000
Annex 23, No,.8
9 Al Electrical Annex 24 ,No,1,4,
Units 5,13,11,12 - 56000
10 Al " - 2 Power meters for
C Class 0,1 3000
11 Al 2 Powermeters for
AC 3000
12 Al Density Annex 25, No,1,2,
30"05'6.7’8 - 13500
13 Al " - Anton-Paar auto=-
matic high preci=-
sio nsity met | 2000
L Al Time & Fre- Annex 27,No 1,4,5,
qu‘ancy 6,7.",9,10.11,12; - ’41800

14,15,16,17,18,10,
21,22,23,2h,25,26




1 2 3 4 5 6
15 Al Temperature Annex 28,No.2,18, 19,
20,21,22,26,27 - 19500
16 Al A°°eszggi°s Annex 6, No.1-27(all)
Auxiliary Rqu~| for electronic main- - 14400
e L _ipment ____ tenance _and service) L
;====:=ﬂ=——=?=——== _-EmsmttememeEx «———==a=.~=======~-==========—E§=="= -+ ¥ £ Xt ¢ 3 2 2 2 2 221 2 2 2 3 K3 3 F X233 FF 2 k]
l Al Total _______} j= * 247500
cmm====T ========‘.=F====—"‘—=== = ""-1"!—--=====—================= 4+ 234221 X ¢ % 2-2 % 2 %1 % % %] SIS RATN
17 A2 Length & Angld Annex 19, from No. 6: - bsoo
Puppitron probe, elec~
tronic display unit
millitron(analogue),2
digital probes, square
block, x-y recorder,
laser 1mv, and No.15,16
18 A2 " - Profile Proje~
ctor 4soo
19 A2 Volume Annex 21,No.2,3,h,%,6 - 15000
20 A2 Force Annex 22, No.1=U6 - 44200
21 A2 " - Hydraulic Pre-
as 16700
22 A2 Pressure Annex 23,No.1,2,3,4,5,
6,7 - 9000




1 2 3 b 5 6
23 A2 Electrical Units| Annex 24,No.2,3,
6,7,8,9,10,1“,18,
19 - 70500
24 A2 Viscosity Annex 26,No,1-33 22200
25 A2 " - Set of long(400mm)
capillary Ubbelohde
type viscometers 3000
26 A2 u - Hoeppler falling
ball viscometer 2000
27 A2 " - Visce=balance 6000 |
-~f
28 A2 Time & Freq- Annex 27,No.13, <
uency 20 h2s50 :
===.‘:=+=======‘3===F===':=?:".=".==..":-“-?.’:-"!E‘!::ﬂ=============== TN ST NN ERETEE TR -2 2 P 3 X3 2 1 -2 1.7
A2 Total 200850
l==3==;===========*=====.‘:======== ::J::?H'!:'Jﬂ-:=====5=ﬂ'===== ==:‘.‘========.‘.‘==1===U=¥’B-I'-.'HB'EISNBES
29 B Length and Annex 19, No, 7,
Angle 8,9 - 22000
Roughness
Surface
Finishing
30 B Volume Annex 21,No,7,8 This will need
: Flow measurc- some construction 10000
ments(i.e. effort done by
dynamic volume) ESA under guidance
of CTA




3

L

n

Preossure

Yacuum
Meosure-
monts

Annex 23,No.9,10,
11,12,13,14,15,16,
17,18,19,20,21

12000

32

Electricol
Units

Capacitance

and

Resistance
transfer
stancdards

Annex 24,No, 15,16,
17,20,21,22,23,24,
25’26|27.28’29’30'

31

36000

33

Density

Density

of Cercals

Measuremont%

Annex 20,No,%4,5

1000




1 3 4 L] 6
34 Temperaturc Annex 28,No.1,3,4,] Please Note: Automa- 35600
High tempe- 5,6,8,9,10,11,12, tic resistance bridee
—=E2L_cmpS 13,14,15,293 Ref. 1, Annex 28,No.7
ratures
Sensuromonts seems to duplicate
another one and thereo-
and improve- fore has been deleted
ment of others)
35 Physical ChemiS
stry - Dew point hygrometer
of a medium but relia-
ble accuracy 5000
36 Humidity and
Moisture
Measurements - Flectric psychrome-
ter with temp, sen-
sors Pt 100, range of
relative humidityli@sﬁjooo
27 - Automatic set-up for

mcisture measurements
of solid materials by
using a drying-weigh-
ing method

4ooo




3

- D o e . e e TN v - = .y
mE|Tmants= - T - e g =

Annex 20,No 6,7

En::rFﬁ=====ﬁ==ﬁ=====a!J

e,g.CM infratro-
nic moisture
halance from
Anselma industry-
Vienna

Moisture of cereals
measuring - instrument

) B

e T

AN NN I I S T SN AN AN NN ST NS E AT EER

1000

B.-..--.I'---ﬂ.q

577950
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