N
N

N

HAL

open science

Design of Controlling Supported Sustainability of
Manufacturing Enterprises
Eryk Glodzinski

» To cite this version:

Eryk Glodzinski. Design of Controlling Supported Sustainability of Manufacturing Enterprises. 19th
Advances in Production Management Systems (APMS), Sep 2012, Rhodes, Greece.
10.1007/978-3-642-40352-1_31 . hal-01472249

HAL Id: hal-01472249
https://inria.hal.science/hal-01472249
Submitted on 20 Feb 2017

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépot et a la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche francais ou étrangers, des laboratoires
publics ou privés.

Distributed under a Creative Commons Attribution 4.0 International License

pp-240-249,


https://inria.hal.science/hal-01472249
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://hal.archives-ouvertes.fr

Design of controlling supported sustainability
of manufacturing enterprises

Eryk Gtodziiski

Warsaw University of Technology, Faculty of ProdostEngineering, Warsaw, Poland
e.glodzinski@wip.pw.edu.pl

Abstract: In the paper the controlling as a management eqnsupporting

sustainability of enterprises was characterised.ttGlling is treated as a very
important element of managerial accounting system nmianufacturing

companies. In the first part of the paper the campaustainability was

presented. Next the stages of controlling desigrewbaracterised. In the third
part of the paper the controlling model was shokinally, various controlling

supporting instruments enabling the balanced growth manufacturing

enterprises were listed. The relationships betweem were presented.
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1 Introduction

On global economic market the enterprises shoultaip basing on the criteria of
efficiency, effectiveness and social responsihilifyhese criteria are the basic
assessment factors in decision-taking process ofipaaies applied strategy of
balanced growth. In such case, the weight of eaithrion is depended on many
determinants e.g. economic situation of the commard/on the market, competitor’s
position of company or expectations of society atiter stakeholders. The decision-
taking process is the major element of managememeps and should be supported
by creating proper information using complement&arious management tools.
These tools can be divided into three groups: quis¢cenethods and techniques.

The paper presents the results of research comhefie design of controlling as a
concept, which supports production management. fsearch is based on the
analysis of selected, existing controlling systdménternational companies present
on the European market and the application propzfaahiversal model of controlling
design created by S. Marciniak [5] to the manufaetucompanies. The main thesis
of the paper is the assumption, that controllingl wupport sustainability of
manufacturing enterprises if the design procestoval the right methodics. A
proposal of the proper methodics will be preseitethe paper. The article does not
take into consideration the issue of sustainability products, but analyses
sustainability of company by developing the product

2 Sustainability of the company with controlling

Controlling in paper's meaning should deliver pnopgormation for decision-taking
process and is associated with the early-warnistesy against threats. The
controlling connects many planning and control rad#itechniques. One of the most
important stage of designing the controlling isctmose and integrate these tools in
one system targeting on the strategic goals of emmp
Sustainability means being able to operate on theket, overcoming the problems
which could threaten the normal existence of emisgp ensuring the company
development in long-term period. Regarding the nfacturing enterprise,
sustainability in current market conditions caralssociated with:
» assembling of goods avoiding the production intatians (like accidents at work
place, equipment failures, delays in material @gipetc.),



e reducing waste (by assembling the goods accordmgthe technological
documentation, ensuring the quality of services dhne supplied materials,
maintenance management etc.),

» recycling the waste when it occurs (re-use the n@tén other technological
processes, store the waste in an environment-fyiendly),

» developing all company: units, function and proess®specially manufacturing
processes and other supporting processes like R&fplying etc.

It will be possible, if the company is able to aohtits activity, especially in the
above mentioned tasks. Control of activity has & freceded by planning. Both
processes should be integrated in the companyasantrolling system. In practice,
the integration means collaboration of various mdtgh and techniques of
management. The issue is to choose the ones wbidt be used complementary. It
is obvious that the system should simultaneoustythe results (information) of the
above mentioned processes. Aggregation of selentadagement methods and
techniques can proceed by controlling conceptmsn principles are: establishing
measurable goals, continuous analysis of targecanént data, predicting the future,
providing cost account in accountability centregplging of feedback loops. It is
important, that controlling system should not uspeeially the tools, which can
provide contradictory results or cost of provididgta is too high in comparison to
their decision value.

In the assembled sector of economy planning andraoprocesses are based
mainly on the measurable (quantitative) indicaterg.: degree of the use of
production capacity, amount of sales revenue, amofuproduction costs, number of
finished goods in comparing to the waste. Howeesisuring the sustainability of
company with controlling requires including not yrjuantitative assessment but
qualitative as well. The main issue is applying aggregating both results in one
system. The solution of such a problem could beesigth of special assessment
system unique for the company or basing on existirtds e.g. created in 1996 by
R.Kaplan and D.Norton the Balance Scorecard [3]jclwhdivides the goals of
company into four perspectives: financial, interhaisiness process, learning and
growth, customer. The above mentioned managemehtramslates a business unit’s
strategy into tangible objectives and measures. @rtee major problem of design
process is the measure the factors which are rettijative. These issues have not
been solved satisfactorily by researchers and ipeacs till today. Nevertheless
Balance Scorecard is currently very popular in hess and in research works as well.
Regarding the works of research, especially Nobepwinners in economics (J.
Stiglitz [7] and P. Krugman [4]) and after the staf worldwide crisis in 2008 the
approach to assessment of company activity (objggtanning and control) should be
partly revised. Now the most important goals of pamy could be divided into three
groups: achieving satisfactory financial result ofg@mic indicators), doing the
business regarding the social aspects (connectédeniployee and society —social
indicators) and protecting the natural environm@mvironment-friendly indicators).
Selected groups of criteria are a part of the ecoc® balanced growth theory. The
theory is especially important for middle and bigezprises which want to operate
and develop on the market in next several yearsudh case they have to measure not
only financial indicators but non-financial onesveel. Small companies characterise
by different range of problems. Vital operatingtéacfor most of them is financial
result and sustainability is associated mainly vidtv-cost operating. Even thought
keeping the sustainability in developing economyuimes having good social
relationship with the society. The relationshigcieated especially by brand image -
key customer care, good supplier network, enviramalgriendly behaviours. The
last mentioned factor is built minimizing the numbé&waste and emissions.

3 Conditions and stages of controlling design

Before the process of controlling creation statte conditions of designing,
modelling, implementation, and using the systenspecific application area should
be researched. Manufacturing enterprises diffenfservice companies mainly by:



 tangibility of products (the tangibility level isunh higher),

» storage possibility,

» level and degree of contact between producers amslitners (the contact between
the production force and clients is occasional),

» length of response time between the order and érac{depends on the length of
production processes),

* labour intensity and the use of machinery (predemaly the high level of
automation),

» frequency of replacing the machinery (very oftemick influence high level of
amortization/depreciation).

In the controlling design process, the efficienayd seffectiveness of company
operating should have the some priority. It halsedaken into consideration that price
and next the quality of products are for customestnoften more important than the
manufacturing technology or place. The controllngheasurement system should
include the formulas, which analyse and asses tinelsgators. From the perspective
of manufacturing enterprise is vital relationshigthvieeen sales figures, brand image,
product launch or product placement. These indisatwe hardly measurable (it is
necessary to use indirect measures). Regardingaliowe mentioned issues the
controlling design process can be executed inviglig stages:

1. Analysing business processes regarding the econao@al and environment-
friendly goals.

2. Analysing the existing frameworks of enterprise.

3. Choosing the areas supported by controlling andesgzp of implementation.

4. Designing new or redesigning business processesrdieg the concepts

management by processes and targets.

Presenting controlling system in the form of madetnable better understanding.

Redesigning frameworks.

Integration management functions esp. planning@mdrol of production in one

system.

8. Designing measurement system of enterprise goaisdp@n universal model of
controlling design [5].

9. Updating the model to the more developed form.

10.Designing motivation system based on responsitdlitgount and results achieved
by company staff.

11.Completing the model before test phase.

12.Testing the model.

13.Updating the model after the completed test phase.

The designing process in management generally basebe principals, which
were created for engineering science and econoniibsy could be adopted in major
points in management science. Technical rules sfgdeng the controlling are as
follows:

1. Designing should encompass all the structural etésriecluded in the system.

2. Designing should be implemented in two layers:

a) globally, where all organizational units are thmts subject to the design,
b) structurally, where we design the internal struetofr organizational units.

3. Connections should be designed (dependences, ngudetween units of the
structure without specifying the mode of impleméota of the connection; It is
necessary to verify the connections (so-calledcstadrification of relationship
between the elements of the system).

4. The time and the sequences of execution of the emimms (dependences,
coupling) need to be specified.

5. Verification of carefully time identified connectie (so-called dynamic
verification of te relationship) should be executed

6. The implementation procedures should be designeddnrdance with the system
that allows the transformation of the dynamic modélthe system into real
specificity of the company; It is necessary to ctate the implementation
procedures with analysis and model management m&tho

7. After the procedures have been designed it is sacgsto check again the
regularity of information flow and decision-takirfgimulation); It is necessary to
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design technical tools supporting the functionimpefrating) of the system

mainly of IT nature,

8. The test of practical functioning of the designgstem is performed (verification)
[6].

Controlling department, situated as a unit suppgrtop management in access to
information, is responsible for protecting ar@eloping the controlling philosophy
(methodology consistent and common for each uniofpany). Other tasks include:
developing the controlling tools, data aggregatidata benchmarking, reporting,
decision recommending. These tasks arise from altinty functions:

» planning and evaluating measured areas,

» planning targets figures,

e monitoring business processes,

» collecting data describing operational activitycompany,

« analysing data from data base,

e assessing information,

» creating financial and managerial reports,

» delivering reports to the right people.

Regarding the above mentioned processes and fasctmontrolling should be
focused on following areas (in sequence of applying
1. Finance (major issues: cost and revenue accounéinglysing incoming and

outgoing payments, measuring assets and equithysamz liabilities etc.).

2. Manufacturing (major issues: providing producticaapacity, measuring quantity
of outputs —especially prime products, checkindiguaf goods and subcontractor
services, checking margins, analysing time scheehglg.

3. Sale and after sale services (major issues: tagyatiargins and production
capacity, measuring and analysing satisfactionliehts, pointing out key clients
etc.).

4. Procurement (major issues: analysing efficiencdeliveries, checking quality of
materials, measuring and analysing satisfactiomfamoperation with suppliers
etc.).

5. Storage (major issues: measuring and analysingtigpahinventories).

6. Maintenance (major issues: checking natural degtieci of machinery, checking
productivity of machinery, measuring and analyssagjsfaction from cooperation
with machinery producers and services etc.).

7. Environment protection (major issues: checking gtyamf emissions and non-
recycled waste, measuring and analysing impacbofpany operation on natural
environment and economic development etc.).

8. Human resources (major issues: measuring achieveafethe person’s goals,
analysing work performance, targeting gained exmee, knowledge and skills
etc.).

The above mentioned sequence bases on the critegigpecifics of the company
(due to assembling goods), value of benefits caedeovith implementation
(additional profits or reduction resource consuon) and opportunity to use other
management concept (when it is not necessary tty aygmtrolling in the selected
area). Implementation of controlling in selectedas should accompany application
of the company controlling. Its main targets argeasing and raising the stakeholder
value, protecting the company against threats€nsgectives of economy, society and
environment) and planning and controlling activilpm the highest level (most
aggregated) of the company.

In designing process the vertical integration @mnpliing and control is one of the
most difficult issues. In practice it means usihg same measures in both processes,
which gives opportunity for benchmarking and vacen(deviation) analysis. The
second form of integration is horizontal approdtimeans using measurement system
which enables data aggregation. It is possible wdlkfinancial and non-financial
indicators can be presented in monetary unit. Aiatidn of non-financial indicators,
like environmental-friendly behaviours, is quiteifficult problem to overcome. It is
a big challenge for somebody who designs the chimigo



4 Mode of controlling system

To ensure both forms of integration and fulfil thetablished targets all designed
elements of controlling should be evaluated betbee real application. One of the
best methods to achieve it is creating the cone¢pnodel of controlling. It is a
theoretical framework that can be used to preserd simple way all elements of
controlling and relationship between them.

The controlling model consists at least of:

1. Various structural elements (objects like compang product strategy, data base
or using management tools and subjects like kegsum®d end users of controlling
system and receivers the information).

2 . Relationship between elements constituting this ehdch form of mathematical
formulas or form presented various data descritete sf the research subject),

3. Controlling process description (guidelines outimimethodology of planning and
controlling).

For better transparency the controlling model sthooé presented with graph
techniques e.g. used in IT the methods of blockseh(fig.1).
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Fig. 1. Model of controlling system (Source: own study)

The elements of controlling model are as follows:

» strategy of enterprise based on targets (e.g.: imaggantity, quality, market
position),

» set of sources to obtain external information aboegources, technologies,
demand, supply etc.,

» set of methods/techniques to obtain external dadargormation,

» set of sources to obtain internal information abeoesources, technologies,
organisation aspects of the company etc.,

» set of methods/techniques to obtain internal datkilsformation,

» set of methods/techniques for calculation of taczea,

» set of methods/techniques for measuring amountiwént data,

» set of methods/techniques for analysing, assessidgeporting,

» set of methods/techniques for calculation the binigf motivation system,

e data bases of: measurements (formulas used foruniegy target indicators
(target values for benchmarking), target toleran(asitations of targets for
benchmarking), up-to-date dates (current data ptiege actual statement),



decision-taking rules in approach to assessinggssycexplanations (remarks to

exceeded limitations).

All the above mentioned elements should be obtathethg the designing process
of controlling. One of the most important stagesd®gigning process is selecting
management tools (methods/techniques) supportsgybstem.

4 Selected tools applied in controlling

The management tools can be described as intangfiipéets which help to achieve
management goals of the company. The literatureridbes many examples of
methods and techniques used by manufacturing caegp§2]. Not all of them could
be applied in controlling system. It should be feex especially on:

* (Quantitative presenting of operation activity (cprecesses) of the enterprise (in
approach to: materials, goods in progress, finglgonods, storage goods, goods
sold etc.),

» continuous analysis of the company results on djpeia (especially
manufacturing and investment activity) and finah¢especially working capital
analysis) levels,

« valuating of qualitative aspects of company adtivégarding the balance growth
theory (especially satisfaction from using goodsHe clients),

» the use of variance (deviation) analysis as a tepdpproach to assessment of the
business results,

» providing the feedback loops of information durthg manufacturing process,

» connecting various tools of management in one Byste
Selection of methods/techniques should take intosicieration their cooperation

(plan data can be measured and collected next sethland aggregated, finally

evaluated on various level of aggregation, and mepd The tools applied in

controlling can be presented regarding the funstimf controlling and their
usefulness for achieving various goals (fig. 2)e3éngoals, as mentioned previously,
results from balance growth development. Such ambraequires doing analysis
regarding effectiveness and efficiency in economicial and environmental-friendly
areas.

Regarding the controlling philosophy, it is impaitato use the result from
assessment process to improve the sustainabilippoipany. Company staff should
be enough motivated to follow the strategy and Itiegu from it activities. From
operational point of view it means, that the abowentioned behaviour is
characterised mainly by proper use of managemets,taght activity in right time,
and continuous improvement of management systemredtlts in applying the
motivation system as an element of controlling. Bloauses (benefits for employee
calculated from controlling system) have in thisea financial form. If controlling
informs about the level of indicators describingnpany activity (economic, social
and environmental aspects), the motivation systdlhbase on measured data. It
helps to avoid increasing the additional costs.uBosystem can base on:

« financial result of company,

« financial results of company units,

« financial results of projects/orders etc.,

» change of share value (by public companies),
« level of meeting the budget,

« level of employee absence,

« level of employee innovation,

 share in establishing targets.
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1. PLANNING 2. PLANNING
OF CONTROLLING OF TARGET DATA AND
STRATEGY LIMITS OF DEVIATIONS
*Balance Scorecard (E), (N), (S) *Work pgn‘ormance (S)
*PEST analysis (E), (N), (S) *jpb satlsfac.tlo‘n (S)
*SWOT analysis (E), (N), (S) o *lm‘age predl(l:tlon (S)
*Porter's five forces analysis (E), (N), (S) *~|*object planning (E), (N)

*Six Forces Model (E), (N), (S) ::Jeuc:;e()tlizgy(g;Jisance (N), (S)
*calculations (E)

*BEP, cost-volume-profit analysis (E)
*productivity (E)

*PERT chart(E)
3. MONITORING OF EVENTS 4. RECORDDTSACURRENT 5. ANALISIS & ASSESTMENT

*full costing (E)

*direct costing (E) *IT data bases (E), (N), (S) *Activif i
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interview (E), (N), (S) | > *margin analysis (E)
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*benchmarking (E), (N), (S)
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6. REPORTING

*one page reporting (E), (N), (S)
*lean reporting (E), (N), (S)

Legend: » ) *manager cocpit (E), (N), (S)

(E) tools for achiving economic goals *manager dashboard (E), (N), (S)
(N) tools for achiving natural environment goals *IT systems (E), (N), (S)

(S) tools for gaining social aspects “Telecommunication systems (E), (N),

. ®

Fig. 2. Selected management tools supported controllimgainufacturing enterprise (Source:
own study)

In controlling the motivation system should be etsyinderstand by employees.
The formula of bonus calculation should not chadgeng the assessment period of
time.

5 Conclusions

Sustainability of enterprise can be assessed tiseagontrolling as a “going concern”

principle, which is known from financial accountinghis approach means treating
controlling as an early warning system, which cstssbf proper measurements and
implemented procedures (decision rules) in actieeded situations.

Without controlling concept the management toolsegally are used separately. In
this case achieving established goals of enterpsisgt risk, because each unit of
company tries to maximize its own targets. To avsitth situations controlling
principles require cooperation and joint use ofeallerprise resources. The success of
controlling, in meaning of establishing the compauagtainability, depends on many
factors. Two of them, namely the applied design hoéics and supporting
management tools have been analysed in the papermajor assessment areas like:
finance, manufacturing, sale, after sale servioelspocurement have been presented.
Summarising, existing and proven (tested) tollspsufing controlling in such system
should be used. All elements of the system andelationship between them have to
be expressed in form of conceptual model whichsadpts understanding, evaluation
and application. For company management is impbtiarink controlling system
with motivation system because it results with dregfficiency and effectiveness.
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