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Abstract: The manufacturing cycle need to adopt should have the standard steps for
development. The main steps must overlook the complexity of the manufacturing types and
Lijalem G/hiwet.", Yared Nigussei? *Engineering systems to be adopted. The analysis looked to_the d_igitalization c_)f engineeri_ng products for
Products Needs to be Restricted to Local development. The MIDI controlled metal engineering sectors will be a business enterprise
Manufacturers”, IJIRE-V/3103 452-460. having passed process approach for development. There are operating development
enhancement program that is held in Metal Industry Development Institute (MIDI). The main
objectives of the institute in the development tasks are to propose directive in the policy
making with research based strategy to help the sectors stakeholders and the paper is aimed
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and conclusion propose engineering products which need to have strong support from
government side in supporting with privilege depending on the technological complexity of
the manufacturer. At the end machine lists to be restricted for domestic owners are identified
with their HS code.
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I.INTRODUCTION

The increased importance and development of high tech industries and companies has been observed for several years
according to the Engineering product industries. These companies effectively use knowledge and considered as the source of
inventions and innovation. Technology according to Tech-enabled transformations is growing faster bringing innovative
applications by the imagination of technology which is transformed to automation and robotics. They are key role players in
transforming the way companies approach the production and delivery of goods. McKinsey Digital described the future
technologies transformed completely too automated manufacturing floors with increased transparent supply chains. The
flexible operating models which require no human workforce are also transformed?.

The expenses for research and development activities in the high tech sectors as well as their results in the form of
technologically advanced product applications help in production of traditional goods which determine the performance of whole
economy. It is difficult to define high tech sector since the majority new technologies are from cross borders. The concept of
high tech company in this sector is more complex and with varied issue. The industry narrative for a high tech put eight main
trends which trigger a new industry shift to a high tech industries?.
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According to US labor statistics from Wolf and Terrell paper shows there are sixteen high-tech manufacturing industries
in US which accommodate a large concentration of engineers employed in them. Among them twelve are services industries
with higher concentrations of scientists. They consist of Commercial and service industry with machinery, engine, turbine, and
power transmission equipment. In addition to this they also have semiconductor, electronic component, electrical equipment,
electric power generation (transmission and distribution) manufacturing industries®.

Rostek and Skala define high technology as to areas of manufacture and products which are highly science-intensive
which are characterized by a high level of R&D. There are commonly applied criterions to distinguish companies operating in
the high-tech sector from other companies®. This research document will identify lists of engineering product that needs to be
restricted to local investors depending on the high tech sector specific features and characteristics of an innovative company.

Il. METHODOLOGY
High-tech industries are commonly known from their core definition as associated with innovation and gain market
share. They create new product markets and use resources more effectively. They are associated with high value-added
production and successful in foreign markets. The figure below shows specific interaction between digital technology
investments and analog complements in the study across Africa by World Bank®.

DIGITAL
TECHNOLOGIES
' ! '
Scale economies Automation & Search &
& platforms coordination information

EFFICIENCY INCLUSION

Fig 2 The impact digital technologies on development

According to research by science foundation, industrial R&D undertaken by high-tech industries has other spillover
effects which benefit other commercial sectors by generating new products and processes. These can often lead to productivity
gains, business expansions, and the creation of high-wage jobs®.

In order to analyze the market potential of the engineering products which require high tech industries should registered/
recognized by Metal Industry Development Institute which is an entity under Ministry of Trade and Industry. There are core
procedures to be followed by this particular research study namely;

= Surveying the potential engineering products items available

= Selection of machinery items by the degree of their complexity

= Issuing a set of indexes for the local investors to level their complexity depending on the machinery items
(Machinery item indexing)

= Allocation of machinery product items for development with stakeholders.
Other points in this study are;

= The survey performed on Foreign Direct Investment (FDI) investigated to see the gap doing business by local
manufacturer

=  The demand of engineering products items to local market will be studied from recent Custom’s Data

=  Considering the technical and economic advantages

= Assessment on the investors gap in gaining the privilege

= Focusing on the policy and strategies of the country

I11. MARKET SURVEY
Market Oriented Aspect

Market share on engineering products on local market aspect is very low as we compared to the developed and East
Asia countries. The engineering products technological development is not efficient and more promising in reference with the
country’s demand for this particular sector. The marketplace, identifying customers’ needs, wants and requests is the starting
point of any successful marketing strategy’.
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Traditional marketing research methods can be used for incremental innovations since the customers’ needs and wants
are known. These methods can be group surveys, concept testing, conjoint analysis etc. in contrary for highly innovative needs
and wants of products services for potential customers are harder to pin down and clearly defined. The customers themselves
found it difficult to articulate them?®. Strategic market survey that involves activities which result in a broad understanding of
markets, technologies, business developments. The products and services help to analyze the market area of interest. This
includes the latest technologies, business trends, products, services, and business practices®.

Now we need to run and identify engineering product items to produce machinery and spare part units for factory
consumption. The market gap between local and foreign firms varies from the aspect of technological complexity is covered in
this study. In the technological and market development concept, the potential markets are tracked from the local market import
and export.

a. Technology Adaptation Aspect
The resulting marketing and engineering design goals are driven by consumer preferences and engineering
capabilitiest®. Technology must be perfect at its early stage to adopt or improve at higher rates which result in efficiency gain
from the new technology. There are some cases the improvement in the technology includes the machines’ development to
manufacture the new innovation. Technology Acceptance Model (TAM) and Theory of Planned Behavior (TPB) are the two
theoretical frameworks which serve as the foundation of technology adoption. TAM is common tool for the assessment of how
people make decisions regarding new technology adoption*Z.

Sahil Koul and Ali Eydgahi in their paper about a systematic review of technology adoption frameworks and their
applications cited about the goal of TAM. The main goal of TAM is to predict user acceptance for a new technology. It highlights
potential design issues before users interact with the system of the technology .
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Fig 3 Model TAM*®2

Adoption decision affect wage rates in the domestic market for instance ATM machines replaces use of labor force for
different financial transactions. Similarly, if the wage rate is higher, the adoption technology will be more profitable with
remarkable labor saving. Adoption technology is highly desirable among the customers as time saving technology such as ATM
machines. This machine is the main benefits or profits of technological transformation from older to a newer technology. Products
and technologies should be new good with other “non economic factors” such as enjoying the new tech product®®.

Nathan Rosenberg in his 1972 article gave argument regarding the level of workers and the state of the capital goods
sectors. It stated that they are one of the main determinants to diffuse a technology to an individual firm. Workers and capital
goods have great influence in implementation and operation of a new invention. They are important in case if a successful
technological implementation requires complex new skills. If acquiring the required level of competence is time consuming or
costly, adoption will be slow?*,

Ethiopia developed a technology-ICT park namely to drawn increasing numbers of high tech foreign firms to have a
local presence, some of whom, like China’s ZTE and Techno Mobile committed to establishing their own incubation centers?®.
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The technological adaptation will have the following rating criteria to award investors to involve on these sectors. The
following items will be in consideration to award the competency of the firms to start off the developing products at market
level. The tables with parameters are the limiting factor for entry to this business.

Table no 1: Limiting Factors of the Entry to Hi-tech business
Parameters Main focus areas

= Project contracting v" Machinery and spare parts products development

= Project development

= Process technology development for skills v Fabrication product development

. Engineering system development

= Function acquisition for development v" Vehicle product development

= Calibration facility

Cyber-physical
Mechanisation Electrification Digitalisation systems (CPS)

Automated Cyber-ph

syslems systems

Complexity

IT and IP
A v
Electronics Electronics
'y v % v
Mechanica Mechanical Mechanical
assemt assemblies ass assemblies

Development of empowering and catalysing technologies

Fig 5 Technological complexity ratings to engineering products development phase
b. Quality Aspect

Quality of engineering product has been accessed on engineering product development business enterprises available.
The facilities and machineries accuracy on fabrication process and project management level have been analyzed from there
industry profile and monthly production performance report taken. United Nations Industrial Development Organization
(UNIDO) has implemented a project related to market access and trade facilitation. This greatly supported the South Asian least
developed countries. It is performed by developing institutional and national capacities which are related to standards,
metrology, testing and quality?’.
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There are quality related guides prepared for small and medium sized enterprises and other interested users. The guides
are role of standards, role of measurement, product quality and calibration in the manufacture of products. UNIDO 3Cs approach
developed addresses for developing country concerns; they are Compete, Conform and Connect!’. Some of the factors which
mainly affect quality and core causes are clearly described by fishbone diagram.
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Fig 7 Fishbone diagram for causes of low quality output'®

The parameters below will be considered for the engineering product to be restricted for local manufacturer as
technology performance usage for quality product development systems.

These are:-
= Focusing on engineering machinery standard
= ISO Certification process
=  Global bench-marking adaptation
= Quality assessment strategies on customer’s feedback
=  Product development resource optimization
= Lab testing facilities standard recommended for manufacturer
= Finance management capability
= Company Time utilization
= Line maintenance system

IV.KEY ACTIVITIES
Production is a primary activity in organizations that build and sell products such as manufacturing businesses. The
following are five key activities related to production®®.

PURCHASING-out resourcing materials and other input products

BUILT-assembling, processing and acquiring the end product

DELIVER-shipping, distributing and handing over product

ADMINISTER-manage and control production process

MIDT’s key activities in this study can be enumerated as;
=  Focusing on agro processing machinery and equipment development competency of local manufacturer facilities
and manpower skill
=  Support areas is identified
=  Stockholder’s commitment to support project development will be investigated
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=  Supportive and organizing issue of stakeholders managed by MIDI
=  Final selected products are presented to responsible body for endorsement.

V.EXPECTED OUTCOME
The main factors considered to affect outcome are value chain, market system, technological transfer and global trade.
Commonly it is habitual to use “value chain” and “supply chain” interchangeably with a great difference in the concepts. A
supply chain model always came first and focuses on some activities. These activities are mainly to get materials and
subassemblies into a manufacturing operation smoothly and economically. A supply chain is simply a transfer of a commodity
from one stakeholder to another in a chained manner.

The supply chain:

The stages that transform a raw
material into a finished product
or service and delivers it to the
ultimate customer

Raw End

Materials Customers

The Value Chain:
Allocation of price paid by
consumers and primary
producers

Fig 8 Supply chain and value chain
Whereas the value chain concept has a different focus and a larger scope. Value chain is the process of value addition
at different stages of transfer. Different stakeholders add some value to the product at different stages of value chain in order to
increase the end product value gain. The main goal is to deliver maximum value to the end user for the least possible total cost
which makes supply-chain management a subset of the value-chain analysis?.

Value Chain Development support pro-poor development by creating jobs through strengthening enterprises, improving
market, business relationships, structures and business environment. A value chain is part of market system which can assist in
developing local micro and small enterprises. Similarly this help in overcoming poor market access and little bargaining power?.

MARKET PLAYERS Worker/employee
membership
organizations

Government

Informal
networks

VALUE CHAIN

Not-for-profit Business membership
sector

organizations

Fig 9 Market players
Theoretically technology transfer for domestic development can be conducted or acquired through different ways; this
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depends on the means of creating and gaining the technology. The transfer can be considered either internal or external.
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Fig 10 Innovation system participants with technology transfer
Complexity of technology transfer implies construction of the theoretical models with a basis of existing international
trade and capital flows assuming differentiation of production factors supply. These are workforce, capital, and technology across
countries and regions??. Globalization is a common phenomenon due to the fact that the world economy has become increasingly
interdependent for a long time but in recent decades the process of globalization has accelerated due to the main factors like
improved trade, increased labor, capital mobility and improved technology?.
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Fig 11 causes of globalization
The expected outcomes from Ethiopian engineering product production perspective;
= Itis understood economic value chain advantage to Ethiopia
= Itisidentified impact of technological transfer
= Its social and political advantage
= Itis forwarded the view of expanding innovative package to our manufacturing sector
» To take competitive advantage with global trade system in order to make partnership with the suppliers
= Italso forecast what challenge in doing business.

VI.RESULT
No. Type of machinery HS PRIORITY
code LEVEL

1 | Spark-ignition reciprocating or rotary internal combustion piston engines?* 84.07 3

2 | Compression -ignition internal combustion piston engines (diesel or semi-diesel engines)®* | 84.08 3

3 | Pumps for liquids?* 84.13 2

4 | Air or vacuum pumps, compressors (air and gas) and fan. Ventilating or recycling hoods | 84.14 1
incorporating a fan, whether or not fitted with filters**

5 | Refrigerators, freezers and other refrigerating/ freezing equipment/electric or other; heat | 84.18 2
pumps other than air conditioning machines of heading 84.15%.

6 | Calendaring or other rolling machines, other than for metals or glass, and cylinders?* 84.20 2

7 | Centrifuges , including centrifugal dryers; filtering or purifying machinery and apparatus, 84.21 2
for liquids or gases®*

8 | Dish washing machines; machinery for cleaning/drying bottles or other containers; | 84.22 2
machinery for filling, sealing, closing or labeling bottles, cans, boxes, bags or other
containers; machinery for capsuling bottles, jars, tubes and similar containers; other packing
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or wrapping machinery (including heat-shrink Wrapping machinery); machinery for aerating

beverages?*

9 | Fork lift trucks ; other works trucks fitted with lifting or handling equipment?®* 84.27 3

10 | Other lifting , handling, loading or unloading machinery (for example, lifts , escalators, 84.28 2
conveyors, teleferics)?

11 | Self-propelled bulldozers, graders, angle dozers, levelers, mechanical shovels, scrapers, | 84.29 3
excavators, shovel loaders, tamping machines and road rollers®

12 | Agricultural , horticultural or forestry machinery for soil preparation or cultivation; lawn or | 84.32 1
sports ground rollers?*

13 | Harvesting or threshing machinery including straw or fodder balers; grass or hay mowers; | 84.33 1

machines for sorting, cleaning or grading eggs, fruit or other agricultural produce, other than
machinery of heading 84.37%

14 | Milking machines and dairy machinery®* 84.34 1

15 | Presses, crushers and similar machinery used in the manufacture of wine, cider, fruit juices | 84.35 1
or similar beverages®*

16 | Machinery for making pulp of fibrous cellulosic material or for making or finishing paper 84.39 1
or paperboard?*

17 | Book -binding machinery, including book sewing machines?* 84.40 1

18 | Printing machinery used for printing by means of plates, cylinders and other printing | 84.43 3

components of heading 84.42; other printers, copying machines and facsimile machines,
whether or not combined; parts and accessories thereof?

19 | Machines for drawing, extruding, texturing or cutting man - made textile materials 84.44 2

20 | Household or laundry type washing machines, including machines with both wash and dry? | 84.50 2

21 | Sewing machines, other than book sewing machines of heading 84.40; furniture, bases and | 84.52 3
covers specially designed for sewing machines; sewing machine needles?

22 | Converters, ladles, ingot moulds and casting machines used in metallurgy or in metal | 84.54 3
foundries?*

23 | Lathes (including turning centers) for removing metal®* 84.58 1

24 | Machine tools (including way type unit head machines) for drilling, milling, boring , | 84.59 1
threading or tapping by removing metal®

25 | Machine tools for planning, slotting, shaping, broaching, gear grinding, gear cutting or gear | 84.61 2
finishing, sawing, cutting off and other machine?

26 | Machine tools (including presses) for working metal by forging, hammering or die stamping; | 84.62 2

machine tools (including presses) for working metal by bending, folding, straightening,
flattening, punching, shearing, or notching?

27 | Calculating machines and pocket-size data recording, reproducing and displaying | 84.70 2
machines with calculating functions; postage franking machines, accounting machines,
ticket-issuing machines and similar machines, incorporating a calculating device; cash
registers?*

28 | Automatic data processing machines and units thereof; magnetic or optical readers, machines | 84.71 2
for transcribing and machines for processing®*
29 | Other office machines ( for example, hectograph or stencil duplicating machines, automatic | 84.72 2

banknote dispensers, addressing machines, coin sorting machines, coin counting or wrapping
machines, pencil sharpening machines, perforating or stapling machines)®*

30 | Machines for assembling electric or electronic lamps, tubes or valves or flashbulbs, in glass | 84.75 2
envelopes; machines for manufacturing or not working glass or glassware?

VII. CONCLUSION

There were different types of studies in Metal Industry Development Institute (MIDI) related to industry development
tasks and directive for the policy makers with research based strategy to help the sectors. The main goal of this research paper
were to identify lists of mainly engineering product like machineries, spare part, equipment and automotive units that have
market potentials in local and nearby local markets. These need to be restricted to our manufacturers due to technological
complexity as well as investment costs. The main data are available from institute’s research papers, global experience and
customs as a primary data. We considered different factors that affect the outcome of restriction for companies such as economic
value chain which has advantage to Ethiopia. The factors are impact of the technological transfer, prospects of expanding
innovative package to our manufacturing sector, global trade system and partnership with the suppliers, challenge in doing
business; social and political advantages .Finally machine lists to be restricted for domestic owners are identified and
recommended with their HS code.

459 |Page



Engineering Products Needs to be Restricted to Local Manufacturers

References

[1]. McKinsey Digital, Tech-enabled transformations, 4 CEO'’s guide to maximizing impact in industrials, September 2019,
Pp 14

[2]. Transforming industry that transformed the world/ High Tech industry narrative/ Accenture-2021/USA

[3]. Michael Wolf and Dalton Terrell, “The high-tech industry, what is it and why it matters to our economic future,”
Employment and Unemployment, vol. 5, no. 8 (U.S. Bureau of Labor Statistics, May 2016

[4]. Katarzyna Rostek, Agnieszka Skala, Differentiating Criteria for High-Tech Companies, Faculty of Management, Poland,
Management and production engineering review, Volume 5-Number 4, December 2014,pp 46-52

[5]. Dr. Tim Kelly (Lead ICT Policy Specialist) and Rachel Firestone (ICT Programs Officer), How Tech Hubs are helping to
Drive Economic Growth in Africa. Background Paper for the World Development Report 2016

[6]. National Science Foundation, Directorate for Social, Behavioral and Economic Sciences NSF 98-319 July 20, 1998.

[7]. Kotler, P., Armstrong, G., Wong, V. & Saunders, J. Principle of marketing, Financial Times Prentice Hall 2008

[8]. Gabriela Gliga and Natasha Evers, “Marketing challenges for high-tech SMEs ", Innovative Marketing journal, 2010

[9]. Market Research gathering Information about Commercial Products and Services. (SD-5) Defense Standardization

Program-January 2008.

[10]. Jeremy J. Michalek, Fred M. Feinberg, and Panos Y. Papalambros, Linking Marketing and Engineering Product Design
Decisions via Analytical Target Cascading. JPROD INNOV MANAG 2005; 42-62

[11]. Sahil Koul and Ali Eydgahi, A systematic review of technology adoption frameworks and their applications, Journal of
Technology Management & Innovation vol.12 no.4.

[12]. Davis, F.D., Bagozzi, R.P., & Warshaw, P.R. (1989). User Acceptance of Computer Technology: Management Science,
35(8), 982-1003.

[13]. Bronwyn H. Hall and Beethika Khan, Adoption of New Technology, New Economy Handbook: University of California,
November 2002

[14]. Rosenberg, N. (1972). Factors affecting the diffusion of technology. Explorations in Economic-History 10(1), 3-33.

[15]. Dr. Tim Kelly and Rachel Firestone, How Tech Hubs are helping to Drive Economic Growth in Africa, Background
Paper for the World Development Report 2016

[16]. Abdissa Yima Tika (2015), Status of ICT development in Ethiopia, Challenges and future direction”™

[17]. Product quality, A guide for small and medium-sized enterprises, Working paper, United Nations Industrial
Development Organization, Vienna, 2006.

[18]. Available at https://sites.ualberta.ca/~yreshef/orga432/fishbone.html

[19]. John Reiling, Key Activities of the Business Model Canvas — A Deeper Dive

[20]. Reddy Amarender A. Training Manual on Value Chain Analysis of Dryland Agricultural Commodities, ICRISAT, p.4.
2013

[21]. Value chain development for decent work (2009), page 3, LO Value Chain Development Briefing paper 1.

[22]. Roman Gurbie, Impact of innovation and technology transfer on economic growth, Warsaw School of Economics,
Warsaw, July 2020.

[23]. Tejvan Pettinger, What caused globalization, 6 April 2021.

[24]. World Customes Organization. HS Nomenclature 2012 edition.

460 |Page


https://sites.ualberta.ca/~yreshef/orga432/fishbone.html
https://www.economicshelp.org/blog/author/tejvan/

