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Lecture 3
Managing the Design Project

3.1  Overview
This section of material investigates some of the problems of design management, and discusses techniques commonly used for their alleviations.

3.2   Introduction
The establishment and maintenance of project control is one of the problems for a contractor of design work.  Interference in the processes of the company undertaking the work is simply not feasible, and is anyway undesirable in the long term.  A method of ensuring the progress of the project is adequate and appropriate is needed.

3.3  The Design Review as a Management Method

Design review is a periodic review of the progress of a project, usually of both technical achievements and budgetary performance.  The review meeting will include the design team managers and the customer project managers.  A structured approach is favoured, arranged either on a time basis (monthly, quarterly) or at specific stages in the project.  As an example, consider the structure suggested below as a means of delivering control without excessive interference.  This is an abridged version of a project management approach used by a major government agency.

3.3.1
Design Review 1 (DR1)

This follows the feasibility study and initial design stages, and is drawn together to consider the actual detail approach to be taken to the design.  It concentrates on providing the customer with a detailed idea of the likely physical parameters and performance specifications of the product.  Even at this stage it is important that manufacturability considerations be taken into account, usually in the form of standardisation of technology to the customers preferred parts, reference to the production techniques and equipment to be used, and ensuring the likely final cost is appropriate.  Budget plans are reviewed against performance, and any significant variances analysed for effect.

3.3.2
Design Review 2 (DR2)

The design review 2 stage follows creation of a working prototype of the product.  Its objective is to approve the final functional specifications, and to approve the manufacturability and testability of the product.  DR2 should not take place until a working prototype (or equivalent) is available.  Again, conformance to standards for parts and techniques would receive scrutiny.

3.3.3
Design Review 3 (DR3)

This is the handing over of the product from the design stage to manufacture, and requires the inclusion of manufacturing analysis of the product.  All castings, casings, board layouts, and system integration should be complete at this stage.  The product at DR3 is in its final form, and should be reviewed against the specification established initially and at DR1, DR2.

The formal documentation for the product must also be complete and reviewed.

3.4   Comment

Some means of monitoring and managing progress is needed in order to contract out design work with any kind of confidence.  The particular formal, or informal, process adopted is unimportant.  With a formal process, however, the contract entered into with the supplier is likely to be based on meeting the targets of the management process.  This provides important protection for the customer.

The design review process described briefly above seems fairly logical.  The importance of design for production methods at DR1 is a relatively recent consideration, but an important one.  Work by Dewhurst and Boothroyd suggests that 80% of final product cost is established in the initial prototype stages.  The design review approach does not impact adversely on the company undertaking the work, and is not overly bureaucratic.  It considers specific objectives at specific points in the project, and, provided the objectives set are appropriate, forces the supplier towards the desirable goals of meeting specifications with manufacturable and testable product.  Where problems occur, the customer will be aware of them at any early stage and have the option of either modifying the specifications or suspending the work.

If the supplier proves incapable of meeting the targets set, the design review should give the project manager early visibility of emerging problems.  The project manager must bring adequate technical expertise into the review meetings to ensure the inability of the supplier to conceal difficulties.  An open and frank discussion is desirable, the worst possible result of a badly managed process being mutual distrust and concealment.  Any attempt by the supplier to deliberately conceal problems from the customer is likely to lead finally to legal action.  The presentation of false information at a design review is almost certainly interpretable as fraudulent behaviour.

3.5 
Man Management with Design and Research

Designers and researchers are ‘men as other men’.  They are prone to the whole range of human faults and foibles.  If a particular trait can be identified, a characteristic above the remainder of the work force, then it would be a greater design to feel wanted, to be told and made to understand that their work is useful, relevant and important.  Taking their contribution for granted (in spite of good pay and conditions) will impair the effective operation of the design group.

Motivation and work theory is a wide area of research, and as such this is not the place to discuss it.  For a wider view of man management in the context of group theory and motivation, consult the works of McGregor1, Herzberg2, Maslow3 and Lee4.  A concise summary of the field is given by Hicks5.  It is worth, however, considering the need to give appreciation.  It is effective; it will yield long term higher returns from a cost and labour intensive part of the organisation; it does help to bind a disparate group of individuals into a coherent, productive team; and, above all else, it costs nothing except the time to do it.

Whilst over rigid handling can reduce the effectiveness and innovative spirit of a team, certain disciplines must be inculcated as essential.  Formalism in approach is trained in, and adopted as policy, to ensure quality in the design process.  The degree to which it is actually used is determined by senior managements’ demonstrable commitment to the principles and practices, particularly in the ‘emergency’ or ‘crisis’ where it would be expedient to ignore the niceties of a proper approach.

Time management is a vital skill.  Effective personal time management can be taught (several well-known courses are readily available, at a price that reflects the perceived importance of the task).  Given that the environment will always contain considerably more distractions than the common place manufacturing shop, it is essential to ensure appreciation of the delivery dates and times by which working product must be available.  Where a quality mentality pervades the design and research workers, there is rarely a problem.

This issue is best handled by self-discipline, as chasing and complaining usually achieves little more than increase the stress level on the individual concerned and so impair the quality of the outcome.  This downward spiral of performance further increases stress, the final outcome being the loss of a good staff member (there is usually alternative employment with competitors for the well qualified, experienced engineer) or the retention of a disgruntled, disruptive bad one.  Dismissal?  This is not the easy option you might think it to be.  The likely outcome is the complete disruption of the design team, as the more paranoid individuals desperately seek alternative employment (the ‘I’m next’ syndrome) to the detriment of the necessary work of the department.

3.6 
Cost Control, Budgeting and Research and Development

Many researchers seem to have a blind spot about money.  Their objective is to produce new and interesting work, and the source of the money to pay for the work is not their problem.  This has resulted in poor relationships between project managers and designers due to the simple misunderstanding of each other’s points of view.  It is an accepted view that the competent designer needs to learn enough about the company work to discuss the project in financial terms.  In the major successful companies (the Toshiba, Fujistu, Intel, Motorola, Siemans, Bosch organisations) the project managers learn at least enough about the processes and practices of design to understand the problems being put to them.  Curiously enough, this is regarded as less vital in many organisations.

Knowledge of another’s job needs and problems has two beneficial effects.  It shifts the balance of power to a more equitable position, and, as a consequence, may result in a mutual respect rather than antipathy.  It also enforces the disciplines of each upon the other party.  Team building can result in insularity:  it is at the interfaces with other functions that corporate team building will succeed in producing a viral and integrated whole or fall apart into self-preserving and self-reverential hegemony.  Islands of influence of this sort are the death of effective corporate management, causing the kinds of communication blockages and resource isolation that characterised the worst of UK industry during the 1960’s and 1970’s.

The ground rules for all project management are the same.  The sole aim is to control expenditure in a manner to obtain the maximum benefit for the company from the project.  Contrary to the idiotic presumptions of the incompetent, this is not the same as minimising capital expenditure.  If expenditure is justified by its return then it should be undertaken; if not, then it should be rejected.  Given the high proportion of project costs usually associated with staff manpower, then anything which promotes the effectiveness of the hours deployed is likely to produce a good return.  Principal contribution analysis will indicate the areas where money is being spent on the project.  The greatest benefit in terms of cost savings is likely to be found where the greatest expenditure lies.

The first element of any cost control system has to be the collection of relevant, timely data.  In research and design, the most effective way of collecting this information is through the use of time sheets, used by the members of the group to report which project they worked on at a particular point in time (usually down to the hour or half hour).  Unlike the legal and accounting professions, who make extensive use of the same technique, a significant proportion of the time here is likely to be spent on background research.  This is still likely to be apportioned to the ongoing projects within the department.  Indeed, if the project costs are to reflect the actual costs to the business of undertaking the work, the loading by apportionment of training and development costs onto ongoing projects is a necessity.

The problems of apportionment and allocation of costs are an area of considerable interest to the cost accounting fraternity.  The idea of a ‘correct’ basis for apportioning costs is not a sensible one.  Using a presumed fair basis for the allocation of fixed costs (for example, on the basis of floor space occupied, or machine hours used) can result in gross distortions of the possible selling price.  More pragmatic approaches are usually adopted, combining a perceived fairness with the amount that the product price will bear.  The practical concerns, of covering the actual costs incurred by the company, are likely to dominate in any allocation of training and skills maintenance costs between ongoing R & D projects.  At the end of the day, part of the duty of a responsible supplier is to ensure the continuation of the business, to provide ongoing support for, and development of, the products sold.

The basic structure of the cost budget for R & D is the same as any other area of the business.  The broad concerns are income and expenditure.  The main difference is the need to account for risk in the process, and to weight any quotation accordingly.  We could lay out such a budget in the form shown below.  Unlike a basic cash budget for any new product, the materials section is a relatively small part of the calculation.  A major part of the calculation is the estimation of the income needed to justify the deployment of the resources listed on the particular project.  This supposes that all the necessary resources to undertake the project have been pre-calculated, and that the figures used are realistic and accurate.

3.6.1 A Simple Research Budget

· Labour Costs

-
man time, including training and development costs, 

directly deployed on the project.

· Material Costs

-
should include any new equipment required and 

 estimated consumables.

· Variable Overheads
-
likely to be limited in this case.

· Risk Premium

-
a fixed percentage indicating the perceived risk in 


the project.

Most commonly the overheads figure will be added as a proportion of the overall costs, as a fixed percentage.  This may well be an apparently high figure - often one hundred percent, or more.  The risk premium is applied to the total, again as a fixed percentage.  It is worth noting that these fixed percentages will be applied for all projects.  Their size will vary according to circumstance.

If the department is working below optimum efficiency (i.e. is underemployed), or the work is felt to offer some opportunity for developing a new area of work which will later yield higher returns, the figures will be reduced.  This may result in the project returns covering less than its apparent costs.   Remember that some return is better than no return, but that this can only be a short term situation.  No company can run at less than cost in the long run.  It may also be that the apparent shortfall is caused by apportioned fixed overheads, and may in fact be caused by a badly chosen basis for apportionment.  This latter case is less likely in experienced, professional organisations than in inexperienced entrants into a market.

It is useful to produce a monthly cash breakdown.  This can provide leverage for the salesman in obtaining the best possible return, in that the payment terms may be negotiated to the advantage of the purchaser while offering a higher overall cash input to the supplier.  It is also vital where a staged project is undertaken.  The approach is to plan the project expenditure as it will be incurred, and therefore to allow cash resources to be obtained as required.  This will reduce the interest costs on any project, by minimising the level of borrowing.

Monthly Cash Budget

	
	      Jan   
	   Feb   
	   Mar   
	   Apr   
	   May   

	
	
	
	
	
	

	Income
	
	
	
	
	

	
	
	
	
	
	

	Payments by Customers
	
	
	
	
	

	
	
	
	
	
	

	Expenditure
	
	
	
	
	

	
	
	
	
	
	

	Labour Costs:
	
	
	
	
	

	Skilled Labour
	
	
	
	
	

	Unskilled Labour
	
	
	
	
	

	
	
	
	
	
	

	Materials Costs:
	
	
	
	
	

	Capital Items
	
	
	
	
	

	Consumables
	
	
	
	
	

	
	
	
	
	
	

	Overheads:
	
	
	
	
	

	Variable O/H
	
	
	
	
	

	Fixed O/H
	
	
	
	
	

	
	
	
	
	
	

	Cash Balance B/F
	
	
	
	
	

	Cash Balance C/F
	
	
	
	
	


The cash balance carried forward indicates the apparent level of borrowing necessary to finance the project operation.  The final cash balance (after the customer has finished paying for the work) should be positive.  As has been previously stated, this is not always the case.

Although unethical, many start up companies undertake their product development to a close to finished state and then become bankrupt.  They then start a new enterprise in the same areas of work, picking up on the product with no initial heavy debt caused by the development cycle.  This is one method of amortising development costs - effectively by loading them onto the suppliers of the now bankrupt company.  Although it imperils the suppliers, this activity is extremely difficult to prevent.  The legal situation with limited companies requires that a director or officer of a company has to be demonstrably knowingly trading while the company is insolvent for prosecution to occur.  Even then, the available penalties are considerably less than they would be for the theft of a similar sum of money.

The ability to prepare the figures for the budget resides with the project or department manager.  The accuracy of the budget produced is determined by their expertise.  The collection and monitoring of the actual performance data is an ongoing process.  As with any other control process, the data should be analysed and used to provide the corrective feedback needed to keep the project on track and within budget.
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