UNIT 1: BUSINESS SYSTEMS FOR TECHNICIANS

Unit 1: Business Systems for Technicians

NQF Level 3: BTEC National
Guided learning hours: 60

Unit abstract

Engineers are employed in a range of businesses within the primary, secondary and
tertiary sectors. Their knowledge and skills are used to carry out a variety of specific
functions to solve businesses’ needs and contribute to their commercial success. By
making effective use of their engineers’ expertise, organisations can secure
competitive advantage, whether they be a small owner-managed company or a large
limited company with many shareholders.

For anyone considering a career in engineering, it is important to have an
understanding of how an engineering business operates and its position within
society. This unit will develop learners’ understanding of business, the engineering
industry and the effect of engineering on the environment. It will also give learners a
firm foundation for employment in the engineering sector and an understanding of
the organisational, financial, legal, social and environmental constraints within which
an engineering company operates.

The unit will enable learners to examine an engineering company in detail. This could
be either the one in which they are employed or one in a sector of engineering in
which they may seek employment. Learners will understand how the company
operates, the factors that impact upon the business and the importance of a cost
effective output. This will include an examination of the engineering functions of the
company and the importance of communication and information flow within the
business. This is set within a study of how external factors and the economic
environment impact on the company.

Learners will also examine relevant legislation and how it can place considerable
constraints on the way that a typical engineering company is required to operate. A
company cannot survive if it is not profitable and the unit also allows learners to
consider the use and implication of costing techniques on the sustainability of a
particular engineering activity.

The unit as a whole provides an opportunity for investigative, relevant and active
study that will develop learners’ understanding of the factors that affect the ways in
which engineering companies operate. The unit will underpin further study of the
principles and processes of engineering and will provide an appreciation of the
sector.
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Learning outcomes

On completion of this unit a learner should:

1
2

Know how an engineering company operates

Understand how external factors and the economic environment affect the way in
which an engineering company operates

Understand the impact of relevant legislation and regulations and environmental
and social constraints on a typical engineering company

Be able to apply costing techniques to determine the cost effectiveness of an
engineering activity.
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Unit content

1

Know how an engineering company operates

Sectors: primary eg oil, gas, agriculture; secondary eg chemical, manufacturing,
automotive, aerospace, marine, sports; tertiary eg energy distribution, nuclear
technologies, waste management, water services, building services, civil,
construction, structural, health, telecommunications

Engineering functions: eg research and development (R&D), design, manufacture,
materials supply and control, production planning and control, installation,
commissioning, maintenance, technical support, technical sales, project planning
and management, quality assurance

Organisational types: size eg micro, small, medium, large; status eg sole trader,
partnership, public (plc), private (ltd), new, established, charitable, not for
profit; structure eg owner-manager, boards, committees, governors, hierarchical,
flat, matrix

Information flow: internal systems eg lines of communication, working
procedures; people involved eg supervisor, other employees, customers,
suppliers; types of information eg work instructions (such as operation sheets,
engineering drawings, circuit diagrams), work in progress records,
stock/orders/sales; work ethics of communication eg confidentiality, integrity,
respect

Understand how external factors and the economic environment affect the
way in which an engineering company operates

External factors: markets; consumers; demographic and social trends;
competitive products/services/organisations; customer/client relationships;
innovation and technological change; availability of sustainable resources

Economic environment: gross national product (GNP); gross domestic product
(GDP); balance of payments; local economy; regional and national economy (such
as Regional Development Agency, local/regional skills targets); interest rates;
exchange rates

Understand the impact of relevant legislation and regulations and
environmental and social constraints on a typical engineering company

Legislation and regulations: legislation eg Health and Safety at Work Act 1974,
Employment Act 2002, Factories Act 1961, Fire Precautions Act 1971; regulations
eg Employment Equality (Age) Regulations 2006, Management of Health and
Safety at Work Regulations 1999, Provision and use of Work Equipment
Regulations 1998, Control of Substances Hazardous to Health (COSHH) Regulations
2002, Lifting Operations and Lifting Equipment Regulations 1998, Manual Handling
Operations Regulations 1992, Personal Protective Equipment at Work Regulations
1992, Confined Spaces Regulations 1997, Electricity at Work Regulations 1989,
Noise at Work Regulations 1989, Reportable Injuries Diseases and Dangerous
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Occurrences Regulations 1998, Working Time Regulations 1998, Workplace
(Health, Safety and Welfare) Regulations 1992, Health and Safety (First Aid)
Regulations 1981

Environmental and social: environmental constraints eg sustainability,
environmental impact, use of renewable resources; social constraints eg
employment levels, workforce skill levels and training requirement/opportunities,
impact of outsourcing

4 Be able to apply costing techniques to determine the cost effectiveness of an
engineering activity

Costing techniques: income; expenditure; profit/loss; cost control eg direct cost,
indirect cost, fixed cost, variable cost, contribution, marginal costing; assets eg
investment and value of fixed assets, depreciation of fixed assets; make-or-buy
decisions eg break-even point, investment appraisal

4 Edexcel Level 3 BTEC Nationals in Engineering - Issue 1 - May 2007 © Edexcel Limited 2007



£007 Pa)1WIT 190X3p3 @ 00T Aew - | anss| - SuisaulBu3 ut sjeuotieN J31g € 19497 190Xap3

*Auedwod
guriaauLsus ue uo joedwt A)3da41p
Jey) SJ03D'} RUIDIXD Y] JO 109)J9

a\q1ssod pue adueliodwl aY3 93eNn|eAd

AJ1AL1DR SuLI99ULBUD
ue 03 uolyejal ut Auedwod uLISauULBUD
ue ysnoayj MO} uoLlewLIOUL SY) S1eN|eAd

[4¢

1«

*paAoJduwil 9q pInod AJLALIDR BULIDAULEUD
Ue JO SSSUDAL}DD}JS 1S0D 9y} Moy ute)dxa

suotjeliwl] pue sjljausq

40 swua) ul Auedwod SuLiaauldua
1e21dA} e ulyjim uotjelado diydads

e Uo uoljesida) Jo 1oedwl ay3 uteydxa

Auedwod

SuLI92ULEUS Ue JO S3I]LALIDR JRUOL}IDUNY
3y3 92URYUS P)NOD MO]} UOLIeW.I0uL
uL syuswaAosdwl Moy uteydxa

W

[ALl

IW

Auedwod SuLlaaulsua ue jo uoljesado
ay3 uodn 31oedwl JeY) SIULRIISUOD |eLd0S
pue 1RIUSWUOILIAUSD 3y} 9QLIISSP pue
suolieingau pue uolyeisiga) oyl Ajlauapt

sajelado

Auedwod SuLIdauLsua ue YoLym uL Aem
9Y3 1094J€ Jey] JUSWUOILIAUSD JLIWOU0ID
pue s103JB} |euJa1Xd ay3 ure)dxa

A1A1DR SuLioauLdua
ue 03 uolyejal Ul Auedwod SuLI2aULEUD
ue ysnoayy Moy} uorjewniojul ureydxa

soluedwod SULIDaULEUD USALS 22443
40 sadA] Jeuoljesiues.io ay3 aqLIdsap

103235 Jey) ul 3no Aued Aayy jeysy
uoL3duNy SuULI9aULEUS 33 9qLIDSSP pue UL
ssaulsng 1sow op satuedwod guLiaauLdud

UDALS 9243 Jey) S10323s ay) AjLlusapl

Gd

vd

&d

[4<

ld

:0} 9]qe Sl JauJea] ayj ‘erajLd JswW
pue ssed ayj 03 UoL3Ippe Ul ‘Jeyl Moys 3snw
SDUSPLAS 9Y3 dpeIS UOoIIdULISIp B dA3IYde O]

:0} 9)|qe S| JauJea)] 3y}
‘er1a311d ssed ay3 03 uonLppe Ul ‘yey3 Moys
ISNW SDUSPIAS 3Y3 SpeUS JLISW e 3A3LYde 0]

:0) 3)qe SI JouJed)] ay) Jeyl Moys
ISNW 92USPLAD 9Y3] dpe.s ssed e aAslyde o

eLIaLId Sulpeln

"J1un siy3 ssed 03 paJinbal JUSWSASLYDE JO 19A3] Y] 3qLIDSap ape.s ssed e o) BLISILID YL "LUNn 3Y) J0j SAWO0IIN0
SuLuiea) ayy Jo J1e 193w ued A3y] Jey) 91eJISUOWSP 0 SPaaU JUSWSSASSe 10} syuasald Jaulea) ay) Jey) aduaplAa 3yl ‘Jiun siyy ssed 03 Jap.o uj

SNVIDINHD3] ¥04 SW3LSAS SSANIsNG | LINN

pLi18 8uipeln




£007 Pa)1WIT 190X9p3 @ 00T Aew - | anss| - SuisaulBu3 ut sjeuotieN J31g € 19497 190Xap3

"SUOLILPUOD ssaulsng JO 13S
pue 3onpoid uaALS e 10} uolsLIap Ang-Jo
-9yew e yoeald 0} sanbruydaj 8u1lsod asn /4

AAnoe
BULI9DULBUD U JO SSOUDALIDD}JD 1S0D
3Y3 aulWI91ap 03 sanbiuyda) 8ullsod asn 94

:03 9)qe S| Jaulea] ayj ‘erallid jiaw
pue ssed ayj 03 uonyippe Ul ‘3ey3 Moys isnw
9DUSPIAS 3Y3 peIS UOLIDULISIP B dA3IYde 0]

:0} 3)qe SI JauJea] ay}
‘e1193110 ssed ayj 03 UOLILPpe Ul ‘Jey) Moys
ISNW 3DUSPIAS 3Y) SpeUS JLIaW e dA3LYde 0]

:03 3)qe SI Jau.iea] ay3 3ey3y Moys
ISNW 35USPIAS aY) apeus ssed e aAalyoe o]

eLI9}LID Sulpe.r)

SNVIDINHD3] d0d4 SW3LSAS SSANISNG | LINN




UNIT 1: BUSINESS SYSTEMS FOR TECHNICIANS

Essential guidance for tutors

Delivery

The four learning outcomes are strongly linked and the delivery strategy should
ensure that these links are emphasised. Learners need to gain a coherent view of
business systems within an engineering context. This includes how engineering
companies operate, the factors that impact upon them (including economic and
legislative factors), set within an understanding of the financial needs of being in
business. This final aspect is vital to a business if it is to survive and growth. Learners
need to not only appreciate the importance and value of their role in the business
but also have a wider appreciation of the business of engineering.

The focus of delivery will be very much dependent on the centre’s ability to access
engineering business organisations. Ideally, centres will have industry links through
their learners’ employer(s) but, if the course is full time, for learners who are not yet
employed this could be through work placements. Alternatively, delivery could be
achieved through case studies of local engineering companies that may provide
employment opportunities for learners. It is likely that a case study approach would
need to be supported by a range of industry visits to enable learners to put the size
and scope of engineering as an industry into perspective.

Industry visits, even for learners who are in full-time employment, should form an
important part of the unit’s delivery strategy. Seeing a variety of engineering
companies will provide learners with a much greater appreciation of the diverse
nature of the different engineering sectors. This appreciation should include an
understanding that engineering is virtually everywhere and not just limited to the
more conventional forms of manufacture often depicted in the media. It could be
reinforced by making it clear how learners’ own music systems are ‘engineered’ or
how the building in which they are studying relies on engineering: the overall
structure of the building, its structural materials, the equipment it contains, its
maintenance.

The methods of delivery should be, as far as possible, activity based. The learning
activities could make use of case studies, researching actual engineering businesses
and industry visits. Examples of case studies could include examining structures of
engineering organisations, information systems, historical views of changing
economic and social environments, the impact of legislation and regulations on a
specific engineering company. If learners are employed then it could be useful for
them to research aspects of their own company and make comparisons with other
industries. For example, a learner working in a small limited company, with only five
or six staff, could examine how the business functions of larger organisations (R&D,
design, maintenance, technical sales etc) are carried out or vice versa.

Activities could also be set around video footage with learners reviewing a
programme (eg on current affairs such as the impact of outsourcing and the global
economy or business improvement). Groups of learners could then prepare a
presentation (eg poster, formal presentation) of their findings in terms of the
engineering functions, information flow, interdependent approaches and so on.
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Tutors could also use role play, gaming or modelling to good effect. For example, a
modelling exercise to manufacture a particular item (real or imaginary) could lead to
an examination of everything from the company required to manufacture it, the
legislation and regulations that will impact upon any manufacturing or business tasks
carried out, to a determination of cost and likely profit or loss.

The ultimate purpose of the delivery strategy must be to provide learners with as
wide an experience as possible of engineering business functions, in all their forms. If
learners are to be able to work in a truly independent way but also interpedently
within an organisation then this can only come about through a sound understanding
of the principles of how engineering companies operate.

Centres will need to carefully consider when this unit is to be delivered within the
programme of learning. To be truly effective, the unit requires learners to have an
appreciation of the core aspects of the engineering processes being studied (eg
manufacturing/production processes) and the language of engineering. This is
because they will be exposed to these concepts very quickly as they begin to examine
the functions of engineering companies.

Note that the use of ‘eg’ in the content is to give an indication and illustration of the
breadth and depth of the area or topic. As such, not all content that follows an ‘eg’
needs to be taught or assessed.

Assessment

It is likely that the assessment evidence for pass criteria P1 and P2 could be produced
through the study of three separate engineering companies. One of these could be
the company in which the learner is employed, with the others through case study or
relevant research of companies chosen either by the learner or the tutor. Evidence
for criteria P3, P4 and P5 could be produced through the study of a single engineering
company, again likely to be one chosen by the learner. The remaining pass criteria
(P6 and P7) lend themselves to a controlled and time-constrained activity. Although
opportunities to carry out costing exercises in a real environment may be used, it is
likely that issues of business confidentiality will prevent this.

This unit could be assessed using three assignments. The first assignment could assess
criteria P1, P2 and P3. Information should be given about three separate engineering
companies, real or fictitious, ideally one from each sector (primary, secondary and
tertiary). The functions that the companies carry out can be simplified, such as
designing a solution to an engineering problem or installing a machine. Other
information should be given about the size and structure of the organisations.

Work-based learners may wish to use their own company to satisfy part of each
criteria, although they will need data on a further two organisations to fulfil the
criteria. Written tasks could be given and the evidence is also likely to be in written
format.

For P2, sketches may also help to describe organisational structures. For P3, learners
need to be able to explain how functions within a business are able to communicate
effectively to support business strategies in relation to an engineering activity (eg
the link between design and technical sales, manufacturing and material/component
supply). This will link to the content section on information flow, where learners
need to describe the internal systems, people involved, types of information and
work ethics of communication relevant to a specific activity within an engineering
company.
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A second assignment could allow learners to look at a company as a whole in order to
explain the external factors and economic environment in which it operates (P4).
They then need to describe the legislation and regulations and environmental and
social constraints that have an impact on that company as a whole (P5).

The evidence for the last two pass criteria (P6 and P7) could be gathered through a
third assignment involving a costing exercise based on the engineering activity
considered in P3. For example, this could involve the use of costing techniques to
determine the cost effectiveness of the product/service and then looking at a make
or buy decision for part of or the whole product/service. If this is not realistic or
appropriate then separate tasks may be necessary. The engineering activity
considered in the criteria P3 and Pé could, for example, be the manufacture of a
product or the provision of a service. In either case, centres need to ensure that the
relevant data is available to cover all aspects of the content, although the product or
service itself does not need to be overly complex. A task could then be set to
complete a make or buy decision (P7).

To achieve a merit grade, learners will need to apply evaluative skills to explain how
improvements in information flow could enhance the functional activities of an
engineering company (M1). This could be a natural extension to work carried out for
P1, P2 and P3.

Learners should also be able to explain the impact of legislation on a specific
operation within a typical engineering company (M2). This has a link with the
criterion P5, which considers legislation in a broader context for the company. For
merit, learners need to be able to analytically apply the understanding they have
gained at pass level to consider the impact of legislation in terms of benefit (eg
reduced risk to employees and therefore improved safety record) and limitations (eg
increase in production cycle times and therefore, increased costs) for the operation
considered. Finally, to achieve the last merit criterion M3, learners should be able to
consider the costing exercise carried out for P6 and P7 and explain how the cost
effectiveness of the engineering activity could be improved or the make-or-buy
decision made more conclusive or even amended.

To achieve a distinction grade, learners should be able to focus on a specific activity
and evaluate the information flow through an engineering company in support of it
(D1). This links to P2 and P3, where learners described organisational types and
explained the information flow for an activity and with M1 their ability to consider
enhancements.

The evaluation for D1 should consider the key aspects of the information flow, how it
impacts upon the specific activity and other functional activities of the company,
plus any issues in terms of problems encountered or opportunities for improvement.
As such this could be within the first assignment.

To achieve D2 learners should be able to evaluate the importance and possible
effects of the external factors that directly impact on an engineering company.
Learners will need to be able to use their general understanding of external factors
from P4 but at this level begin to take an analytical view of the relative importance
and the direct effects on the business.
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Links to National Occupational Standards, other BTEC units, other BTEC
qualifications and other relevant units and qualifications

This unit supports aspects of the Level 3 NVQ in Business Improvement Techniques
particularly:

e Unit 1: Complying With Statutory Regulations and Organisational Safety.

This unit links to Unit 8: Engineering Design and Unit 9: Commercial Aspects of
Organisations Employing Engineers.

Essential resources

Learners require access to sufficient data on engineering companies. This can be in
the form of case studies, industry visits or data available through learners’
employers.

Indicative reading for learners

Textbooks

Chelsom J, Reavill L and Payne A — Management for Engineers, Scientists and
Technologists, Second Edition (John Wiley and Sons Ltd, 2004) ISBN 0470021268

Nicholas J — Project Management for Business and Engineering (Butterworth-
Heinemann, 2004) ISBN 0750678240

Tooley M and Dingle L — BTEC National Engineering, First Edition (Newnes, 2002)
ISBN 0750651660
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Key skills
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Achievement of key skills is not a requirement of this qualification but it is
encouraged. Suggestions of opportunities for the generation of Level 3 key skill
evidence are given here. Staff should check that learners have produced all the
evidence required by part B of the key skills specifications when assessing this
evidence. Learners may need to develop additional evidence elsewhere to fully meet
the requirements of the key skills specifications.

Application of number Level 3

When learners are:

They should be able to develop the

following key skills evidence:

e using costing techniques to determine

the cost effectiveness of an
engineering activity and reaching a
make-or-buy decision

e reaching a decision on cost
effectiveness and make-or-buy
through interpretation of results,
presentation of findings and
justification of methods used.

N3.1 Plan an activity and get relevant

information from relevant
sources.

N3.2 Use this information to carry out

multi-stage calculations to do
with:

a amounts or sizes
b scales or proportion
¢ handling statistics

d using formulae.

N3.3 Interpret the results of your

calculations, present your
findings and justify your
methods.

Communication Level 3

When learners are:

They should be able to develop the

following key skills evidence:

e using a formal presentation and/or

written report to describe and explain
the various aspects of the engineering

company investigated

e using costing techniques, laying out
financial accounts for income,
expenditure, profit/loss, etc and
presenting findings in written form.

C3.1b Make a formal presentation of at

least eight minutes using an
image or other support material.

C3.3  Write two different types of

documents, each one giving
different information about
complex subjects.

One document must be at least
1000 words long.
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