Aalborg Universitet
AALBORG UNIVERSITY

DENMARK

Incorporation of occupational health and safety in cleaner production projects in South
Africa

Hedlund, Frank Huess

Publication date:
2002

Document Version
Publisher's PDF, also known as Version of record

Link to publication from Aalborg University

Citation for published version (APA):
Hedlund, F. H. (2002). Incorporation of occupational health and safety in cleaner production projects in South
Africa.

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

- Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
- You may not further distribute the material or use it for any profit-making activity or commercial gain
- You may freely distribute the URL identifying the publication in the public portal -

Take down policy
If you believe that this document breaches copyright please contact us at von@aub.aau.dk providing details, and we will remove access to
the work immediately and investigate your claim.

Downloaded from vbn.aau.dk on: April 20, 2024


https://vbn.aau.dk/en/publications/a2e0e560-0037-11da-b4d5-000ea68e967b

Incorporation of
occupational health and
safety in cleaner production
projects

in South Africa

Ph.D. Thesis
Frank Huess Hedlund

April 2002

Aalborg University
Department of Development and
Planning



Aalborg University
Department of Development and
Planning

Incorporation of

occupational health and safety
in cleaner production projects
in South Africa

Ph.D. Thesis
Frank Huess Hedlund

April 2002



Incorporation of occupational health and safety in cleaner production projects in South Africa

Overview of contents

Table Of CONTENTS .....cviieci s iii
IS o 00 = viii
LiSt Of tADIES....coeeeciee e X
List Of @bDreviations ..........ccoviriiiiicee s Xi
PIEFACE. ...t Xiii
SUIMIMBI Y .ttt ettt ettt be bt e ae e s ae e sae e e b e et e et e s abesaeesaeesaeenneeaneeans XV
Chapter 1. INtrodUCION ......coueiiiie e e 1
Chapter 2. Empirical field and research methodology .........cccccveiercnnenne. 15
Chapter 3. INtEgration .....coooeieiee e s 37
Chapter 4. Planning in environmental assistance projects..........cccvevvuenee. 49
Chapter 5. The South African CoNteXt........coevevevvnievr e 77
Chapter 6.  Case studies on two cleaner production projects.........c......... 109
Chapter 7. The management system StUAY ......ccccevevvrevenereecseseneneeeeens 163
Chapter 8. TheDurban Club StUdY ......cccocvvereeerere e 219
Chapter 9. CONCIUSION......cceiiiirececeeee e sne s 269
Chapter 10. REfEIENCES......oiiieeieeee e e 275

i

Hedlund 2002.doc






Incorporation of occupational health and safety in cleaner production projects in South Africa

Table of contents

Table Of CONTENTS .....cveiecc e iii
IS o o0 = viii
LiSt Of tADIES....coeeeeeee et X
List Of @DDreviationS ........coeeeiiiee s Xi
PrEfACE. ...ttt e Xiii
SUIMIMBI Y ..ttt ettt ettt ae bt e ae e e ae e sae et e et e et e e abesaeesaeesaeenseeaneeans XV
The ProBIEM. ... s XV
Integration, aframeWOrK...... ... XVi

The perils of PlanninNg .......cccoeiiiiri e XVii

Study 0N large COMPANIES........covvererererere et Xix

Study 0N SMall COMPANIES .......cceeeeiererese et XX
CONCIUSIONS.....c.veierereesie e XXi

(O gF-To) 4= SR 1 o 1 o o [1 Tox £ o] o P 1
20 (o o1 oo 1

(D= 1100 o] (0] = vt £ TS 1

Cleaner ProdUCLION .........cooiiierereeeee e 2

Danish experiences with cleaner production............ccoceeeeeieiinenenene 2

The CP support programme in South Africa........c.ccoovenerieenenene e, 3

The problem -- CP istoo narrowly focused ..........ccooeeeriniinincncienne. 3

Why integrate? -- the sub-optimality argument ............ccooveerrieieienenene 3

Two types of SUD-OPtIMELITIES........cooeeeeie e 3

Evidence of mediashifting in Denmark.............ccocevvveriervenceveninnennnns 4

The CP clearinghoUSE StUAY ........ccveeieeereeeere e e neesee s 5

Islack of integration amaterial iISSUE?........ccccvveveeeeieeieresese s 5

Cleaner production -- a paradigm based on prevention ............cccceeevveeneee. 7
Defining and understanding CP.........ccoveveveveve s 7

Related CP IEIMS... ...ttt e 9

Evolution of environmental paradigms...........ccocevereeieievenenieseeene 10
Preventive strategies Within OHS ... 13
Dilute, filter, Prevent ... ... 13

General principles of prevention............coceererene s 13

Basic preconditions for integration Met ...........ccovevererieeierenere e 14
Chapter 2. Empirical field and research methodology ........cccccevvvvrvnnnnee. 15
Theempirical field.......coooiie i 15
=0 = ox o] SRR 15
ACHVITIES ..ot 18

TRE PIOCESS ...c.veveiesee ettt ettt sttt st st e e e e seenresrenneas 18

iii

Hedlund 2002.doc



Incorporation of occupational health and safety in cleaner production projects in South Africa

Fragmentation, potential for disorganisation and a profound reliance

ON Written dOCUMENLELION .....c.covirieeieiereeceie e 19
The Project Document -- management by specification..................... 20
The structure and elements of @ CP Project .........cooceveveeeeiceieeieneennn. 20
FOUr reSEarCh tYPES....c..coieeeie e e 22
The descriptive reSearCh type ........coveveieiereeeee e 22
The explanatory reSearCh tyPe .......coveverererieereee e 24
The interpretative research type........cooeveeeeierene e 25
The action reSearCh tYPe ....coveeereee e 26
Four research types brought together ..........ccoovvveveecevin e 27
Research activities and methodologies.........c.cvvvereecevenie e 30
Activities relate to distinct segments of the empirical field................ 30
The fish case study (project implementation activity) ........ccccceeeveenen. 31
The metal finisher case study (project planning activity) ..........c....... 32
The OHS management SyStem StUAY .......ccceevvererevesiereseseeseeseseenens 33
The Durban Club StUAY .........coeieeieiireeeee e 34
Chapter 3. INeQration ......ccooiiiieieeeeee e e 37
Structurally different, yet inseparable ... 37
RE AT ONSNIPS ...t e e 38
Defining iNtEQration .........cocooeieeeeeree e 40
A simple conceptual framework for integration............ccoceeeeveereerieeneeniene 40
Applying the framework to identify means of integration............ccccoc...... 42
[0 To K g o = (o o] = 42
[0 To A gTo A= ox (0] = 44
LOOKING 8t SITUCLUIES ....c.veveeeeeeceeeree et enee e 45
Summary -- meansto integrate OHS into CP projects........ccccevevvrenens 46
Integrate at the TOOISIeVE ........cceiiiiiie e 46
Integrate at the ACtOrS1eVE! .........oooiie e 47
Integrate at the Srructure level ... 48
Chapter 4.  Planning in environmental assistance projects.........ccceeueveenen. 49
INEFOTUCTION ... e e b e 49
Planning toolsin use by DanCed ..........cccocveieiinenieeierese e 50
Two dominant planning tooIS ........c.cocvvvrviireeieee e 50
LAYV oL T 51
The ProjeCt CYCIE ..cuviiiiieeeeeses et 52
LFA -- tracing its origins and developments ..........cccocevevveeeeceereeienn, 52
LFA -- @msS and SIUCIUME.......ccveueviieireriee e 54
LFA --the analySISPhaSe ......cccecveeererere e 55
LFA -- the design phase.........coeeireirenee e 58
A T 0o [Tor= (o =PTSRS 60
Theories 0N PlanNiNg ........ooeeerieeee e e 61
Taylor and scientific management ...........coccoeveie s e, 61
Rational ChOICE .......ccuiiiiiereee e 62
Bounded rationality, a competing set of theories...........ccoceveveveeenee 64
Satisficing, rationing of attention, and roles..........cccceeevevcevenenennne 64
Garbage Can PrOCESSES. .......ueeueeeereereesiesresseseeeeseessessessessessesseessensessens 66
Wicked problems -- a constructionist ViEW..........ccccvevereveneseseeneenns 68

D TES o USSP 69
LFA and scientific management ...........ccoovveeeeeereenceve s s 69
Bounded rationality -- implications for planning...........ccocceeeienennne 70
Dismal experiences with strategic business planning .............ccccee.... 71
Management by objectives, long out of fashion ............ccccceceeeeeneennnne 72
ConClUdiNG FEMAIKS ......covirierie et 73
What planning does -- and SymboliSeS .......c.cceeeeerrenenenencneee e 73
Two competing Sets Of theOMES ........coeiiiereeee e 73
The catch 22 of criticising planning..........cccccevvivvevenieeeeecerere s, 74
Chapter 5. The South African CoNtext .........ccovverieeveerevenie s 77

Hedlund 2002.doc



Incorporation of occupational health and safety in cleaner production projects in South Africa

INEFOAUCTION. ....c.vveetec e 77
The setting up till the Mid-1980S........ccccceveieriere e 77
Wealth and ineqQUAlILY ........cccvierereeieeeree e 77
Racial discriminatory practices of the past -- containment of
urbanisation amongst AfriCanS.........ccoerereeierere e 78
Apartheid accentuated racial and ethnic conflicts..........ccocoeeiennnnne 80
Early industrial relations SyStem .........cccevereieieneneneeee e 80
Commissions of inquiry into the industrial relations system .............. 81
The emergence of black UNIONS...........ccooiiiiiiiii e 82
Unionism a part of wider struggle for liberation.........c.ccccoovvevvivivennnne 83
Workplace relations under apartheid ...........ccccocevevevieneccecccce e 84
A general view of blacks as servantsto whites..........ccccceeevvriernnennn, 84
Taking the war of resistance to the shop floor -- ungovernability of the
104 = o 86
Factories under WOrker CONtrol .........cocovvrreeneneenneesesee s 87
OHS and the apartheid State..........coceeerreeiereresere e 88
The post-apartheid Era........ccoreieriiieeee e e 89
Easing tensions in the post-apartheid labour market..............ccocceceenee 89
A neo-liberal stance 0N Macro @CONOMICS.........ceeeeereeriereresereeeens 91
Violence and personal safety in South Africa.......c.ccooeeeieiinenciene. 93
OHS and therole of the State .........coceeerieiere e 96
OHS priorities of workersand Unions...........ccocvevveeeereereesesenese e 98
UNIONS UNAEN PrESSUME.......ecveeeeeeeieseestesseeseeseessessessessesssessessessessessessenns 99
Contemporary restructuring of the labour market may influence OHS
NEJALIVELY .. s 100
A NEW WOTKPIaCE OFEI? .....cueeeeeee e 102
For many whites, transformation equals job insecurity..................... 103
The unemployed and those in the informal sector...........ccococenenee 105
Concluding FEMAIKS.......ccverierere et 106
Chapter 6.  Case studies on two cleaner production projects.................. 109
Key lines of reasoning of this chapter...........ccoooiiiinniiiiee 109
OVErall SITUCLUIE. ... e s 109
Thefish Case StUY ......ccoveierece e 109
RiQOUr VEISUS FEIEVANCE ......ocveeeeeeeeeeie et e e see s 110
The political CONEXL.......ccciviererecererer e 111
The metal finishing case StUAY ........cceverieiirereeeceree s 111
Implications for INtegration..........c.ccvveeereriere s eee e 112
The fish CP PrOJECE ......ccieeeeeeere e 112
Absence of OHS issuesin the fish Project Document ............cc........ 112

Integration required to make OHS alegitimate project objective....113

INIBETTX ettt ettt eae e b b e b e e e eae e aeaebe e b e et e eatesaeesaeesreesreennas 114
The LFA matrix -- indicative of an equipment approach to cleaner
007 11 o1 o 177 117
The implementing consultant's approach to cleaner production ......117
Summary of DTI concept to cleaner production..........cccceeevvrerrenee. 121
The study tour PartiCipantS.........cceveeeeereereriese e 123
Potential conflicts over the handling of the subsidy.............ccccvenee... 124
The study tour QUESLIONNEITE..........cceeeeeererese e 125
Theimplications for integrating OHS..........ccoooviriiininreeee 128
Evidence of Rational Choice or Garbage Can processes during project
(1= 0101 2T ST S 129
The problem analysis -- what isthe problem? ... 129
Problems or solutions -- which come first?........ccocoiieiiiinieicnenne. 132
Indicators -- the tail that wagsthe LFA dog?..........cccoveeieninenennnns 133
Garbage can processesS in Play?.......ccceevereresiesiese e 133
The political context and the 1999 NAQO report.........ccccveeererereninsennnns 135
Introduction to Danish environmental assistance: the Rio summit and
TNEEDRF ... 135
%

Hedlund 2002.doc



Incorporation of occupational health and safety in cleaner production projects in South Africa

Why divide EDRF administration between Danced and Danida?... 137

Background and mandate for the NAO report..........cccevevvvrveceerennn. 139
NAO evaluates from a paradigm of strategic planning............c........ 140
Measurability and accountability are cherished values..................... 140
The NAO concluding remarks..........coeeereierieeienesese e 142
How will an organisation act in the framework of accountability to
INAD ettt ne e ntenes 143
The metal finishing CP Project.........coocooerereieieneeeee e 143
General characteristics of the metal finishing sector ............cccceuee. 143
Theinitial problem analysiS........cccovvvriieeceererere e 144
The cleaner production workshop in Pretoria.........ccocvevvveeeceeiennns 148
Concluding remarks on the workshop exercise ........ccoovevvveeereeninnn 152
Is Danced really interested in OHS?.......ccooveveecevene e 153
Introducing OHS into the Project Document .........cccoevvvveeceereeneennn, 155
The ProjECt SLIAtOQY ..evevververeeereeieeriereestesesreeeereee e sresreereeeeneeneesnens 159
(0000 11T o 1R SRR 160
Chapter 7. The management system StUAY ........cocoeverieriinene s 163
INEFOTUCTTION ...t e b 163
The paradox, asit Unfolded ..o 164
Objective - integration at the level of methodology..........cccceveenee 164
Visitsto fish processing indUSEIES .........ooererieeieneneseeeeeeeeie e 165
LI R1=] 0= o (o) GRS 166
The NOSASYSEEIM ...t sne s 168
The history Of NOSA .......ccoviiierecerese e 168
Fundamentals of the Nosa 5-Star syStem.......cccccevevevvvvvveereeseeneeen 169
Tracing the origins of the Nosa system to the Safety First movement of
the ar1Y 1900S......cceeieeiie ettt st ne e 172
The critique of 5-Star safety SYyStEMS........ooceviieririere e 176
Impact of the 5-Star CritiqUe.........cooevereeeeree e 178
OHS performance iNAiCALOrS ........cccoiiierereeereee e e 180
The problem with traditional indicators of negative outcomes......... 180
Positive performance indicators for OHS ?.......ccccviivninicieinnen, 181
United States motor carrier safety audits.........cccvevvvveveveeeeresevennn, 183
Rating of US Navy shore faCilitieS......cceovevevevvvvnese e, 187
Comparative study on the accident experience of Nosa companies....... 189
Hypotheses and methodology ........cccoeveverieneceerere e 189
T 0T [0 191
DB o0 o] o TSRS 197
(00001 1T o] o [P 198
Participant observation of the Nosa audit activity ..........ccccoeereerceennnnne 199
Attitudes and Star-rating..........coeeeeeeeerenene e 202
Introduction and Methodology ..........cccoerereneninrere e 202
RESUILS ...t 205
Discussion and CONCIUSIONS.......c.couireeeeririeerenieeeesieee s 213
(000 1V o [[gTo [ (=1 17= 215
Chapter 8. TheDurban Club study ......ccccccvviviereeierere e 219
[Fg1igoTo (B 1o o TP PSP 219
The Waste Minimisation Club.........ccccoovvinniinenniese e 222
Events leading to the formation of the Club ...........cccccovvvveeecennnn, 222
The WMC concept and itS OFgiNS........ccoeverereeienieiene e 224
The Durban Club initiated ..........cooerererieeeesee e 225
The developments as seen from one Club member ... 226
Mr. John Danks and his partnership business...........coceeevereeeieeneennn. 226
Changing perceptions about CP...........cccoeierrninene e 227
Innovative CP practices at Saayman Danks...........c.ccocvevenienieenennn. 228
And... occupational health and safety? .........ccooveveeveeveninvnciieceens 232
Benefits-- and the price paid.........ccccevevevieiecieceese e 233
Waste minimisation achievements of Club members..........c.cocecvvennne 235

Vi

Hedlund 2002.doc



Incorporation of occupational health and safety in cleaner production projects in South Africa

The WISE concept -- an opportunity for integration?..........cccccccevevrennens 239
The hYPOthESIS ...c.vvieceeece e 239
The WISE CONCEPL .....eevveeeeeeeeeeie st 239
The problem - addressing owners-managers of small companiesisa
complex and difficult affair..........ccooeeeiiiiiiiie 241
The solution -- action oriented training PrinCiples..........ccccoeverveeene. 242
The opportunity for iNtegration............coceeerere v 243

Enter WISE into the Durban WIMC ..o 243
Preparation and intervention method ............coceeerieiinencncncneen, 243
The two presentations QiVEN........c.ccveceerereneseseeeeseese e eeeeens 245

DISCUSSION.....c.crriereiiesrer et nenas 246
The practical setting lessthan ideal for WISE .........ccccovvecvcevieine 247
Observations from the company visits -- frustrations, economic
worries, and uneasy industrial relations............ccoceveeeveveninneseneennns 247
Involving lower-level employees of the companies..........ccccceevveeneene 250
Information sharing amongst firms -- a naive assumption?.............. 250
Productivity -- adriver for OHS improvements?.........c.cccceveveneenne. 252
Club performance analysed from the perspective of bounded
(= L0] 7= 1 Y USRS 258
Theimplication -- cost efficiency is an important, though inadequate,
(01 G USSP 261

CONCIUSION ...t e e 261
Lack of integration leads to sub-optimisation ...........cccocevevvvierenen. 262
Major assumptions of the WM C concept confirmed empiricaly .....263
Major assumptions of the WISE concept confirmed empirically......264
Integration at the level of methodology is viable and beneficidl........ 265
Too simplistic assumptions about drivers...........ccooeeeievenenienieneenns 267

Chapter 9. CONCIUSION.......ociiiieieieeie e e 269
Chapter 10. REfEIENCES......oiiiiee e 275
vii

Hedlund 2002.doc



Incorporation of occupational health and safety in cleaner production projects in South Africa

List of figures

Figure 1

Figure 2
Figure 3
Figure 4
Figure 5
Figure 6
Figure 7

Figure 8

Figure 9
Figure 10

Figure 11
Figure 12

Figure 13
Figure 14
Figure 15
Figure 16
Figure 17
Figure 18
Figure 19
Figure 20

Figure 21
Figure 22

Figure 23
Figure 24
Figure 25
Figure 26
Figure 27
Figure 28
Figure 29

Figure 30

viii

Outline of a Danced cleaner production project -- the empirical field

OF thIS SEUAY ... e 17
Research within three dimensions of the 'scientific space'............... 28
The four research activitiesin thisstudy..........cccccoevveevieiiencecieiennns 30
A simple model to analyse organisational change ..........cccceevvvenene 41
The ProjeCt CYClE.....oiiiiieeerese st 53

The LFA problem tree (step 2) outlining cause-effect relationships 56
The LFA objectivestree (step 3) is obtained by inverting the problem
TP e e 56
Training black mine workers basic working skills in the early 1980s
85

Million man-days lost to strikes 1990-2000..........cccccoererereeieenennnn. Q0
Thisflirtation has come between us -- Cracksin the alliance over
MACrO €CONOMIC POLICY ...euveeeeeieieiie et 93
Grim humour in the white suburbs...........ccocoeoriiiiiiieee 95
Affirmative action policies pursued by Tito Mboweni, then Minister
Of LBDOUN ..ot 104
The LRA and the unemployed ..........cocvvveeereeecene e 106
The DTI approach to cleaner production ...........cccccevvvievvcereenene 118
The Deming circle in environmental management -- emphasising a
systematic approach, which is applied continuougly............cc.c..... 119
Continuous improvement by applying TQM principles................. 120
The chemical cost iceberg in cleaner production............ccccceeeeeee. 121
Views on bureaucratic management systems amongst study tour
PATICIPANES. ... ottt 125
Drivers for improved environmental performance in the fish industry
as perceived by study tour partiCipants..........cceeereerevesesieereeneenens 126

Views on relationships between workers and environmental
performance in the fish industry amongst study tour participants . 127

Distribution of EDRF funds (Percent).........ccccveevvrvreresrenseereenenns 136
Three simple CP techniques in the electroplating industry to reduce
carry-over of chemicals from one bath to the next............cccueueee. 144
Voting results from the workshop: Barriers against introducing
cleaner production in the metal finishing industry..........c.cccceveeee. 150
Voting results from the workshop: Drivers for introducing cleaner
production in the metal finishing iNAUSEFY .........cccoiviiinieninenene 151
Voting results from the workshop: Support options to help introduce
cleaner production in the metal finishing industry..........c.cccceveeee. 152
Safety First -- The road to happiness........ccccccvevevceveveveseceeseenn, 173
Theindirect costs of accidents, the Heinrich iceberg of the 1930s 174
Fundamental approach to accident prevention...........cccceeeevvevennne 175
Number of fatal accidents in manufacturing 1970-1999, according to
WECC and DOL dat@......cccovrverierrereereeriesrereesnsesesee s 191

Distribution of awarded Stars exhibits a" Star saturation" effect... 192

Hedlund 2002.doc



Incorporation of occupational health and safety in cleaner production projects in South Africa

Figure 31 Fatal injury incidence rates per 10,000 employees pr year (dots) with
95 percent confidence intervals (bars) for various Nosa Star
categories for 1997-1999........cccecereerererese e 196

Figure 32 Permanently disabling injury incidence rates per 10,000 employees
pr year (dots) with 95 percent confidence intervals (bars) for various

Nosa Star categories for 1997-19909. .......cccveveririenienene e 196
Figure 33  Size of NOSACOMPANIES .......ovviruerieriieieerie et 205
Figure 34 Tenure of questionnaire respondent (most likely the Safety Manager

OF OFfICEE) .ttt e 206
Figure 35 The use of other systematic management techniques by Nosa

(000] 101 07= 14 11T 206
Figure 36  Attitude statement regarding safety representatives, workplace

relations, and general attitude to safety. .....cccceevevvvevcevcve i, 208
Figure 37 Attitudesto the NOSASYStEM ......ccceeeeverrvr e 209
Figure 38 Schematic design of cascade rinse with three tanks as implemented

DY ME. DANKS....ceiiiiieeieie et 229
Figure 39 A slow hoist enhances drip off and reduces lifting strain............... 230
Figure40 No hoistisinstalled in the subsequent rinse steps........ccccoevvvveuenee. 231
Figure41 Rinse efficiency improved with agitation of bath with compressed air

233

Figure42 Guarded power press with simple feeding and gjection devices....240
Figure 43 The change to a cyanide-free zinc plating process created severe

quality ProbIEMS. .......ceoerece e 248
Figure44 Noisy power presseslocated in the middle of alarge production hall
253
Figure 45 Operator intervenes frequently in order to release jammed item in
injection moulding MachinNe ... 254
Figure46 Productivity can be improved with better design of the work stations.
255
iX

Hedlund 2002.doc



Incorporation of occupational health and safety in cleaner production projects in South Africa

List of tables

Tablel
Table2

Table 3
Table4
Table5
Table6
Table7
Table 8
Table9

Table 10
Table 11

Table 12

Table 13

Table 14

Table 15

Table 16

Table 17

Table 18

Table 19

Table 20

Succession of environmental paradigms...........coceeeverenienienienieeienens 12
Elements of a 'typical' Danced cleaner production project, asit was
conceived for the South African fish industry ..........cccoceeeiinenene 21
Differences among the positivist, phenomenological and post-modern
research apProaChES .......civceeeeere e 27
Type of relationships between problems regarding working conditions
and the ENVIFONMENL..........cccv e 39
Alternatives analysis (LFA step 4). Scenario number 1 appearsto be
the most attractive alterNative ... 57
The LFA project matrix -- a systematic and comprehensive description
Of PrOJECt CONLENLS. ... .oiviieiieiieeie et 59
Problemsidentified by worker representatives...........ccoccvoevererieennne 98
Excerpts from the LFA matrix for the fish CP project...................... 116
Potential areas for technical assistance identified in the overall strategy
analysisin the Project Document ...........ccoceeeerenene e, 131
Heterogeneous nature of the metal finishing industrial sector ....... 153
Incorporation of OHS issuesin the LFA development objective level
157
Incorporation of OHS issuesin the LFA immediate objective levels
12800 3 158
Criteriafor awarding NOSA Stars........ccccveeeeereereriesesesesseeseeseenes 170
Relationship between overall inspector rating of audit and accident
performance of motor carrier. Firmsrated ‘conditional’ in audit have
the best accident performancel............ccooeeerineie s 186
Correlation coefficients between program score, workplace score,
AN INJUPY FAEES.......eieiie ettt s 188
Results from postal survey -- fatal injuriesin Nosa companies 1997-
T999 ..o 193
Results from postal survey -- permanently disabling injuriesin Nosa
compPanies 1997-1999 .........ccceeererere e 194
Results of Workmen's Compensation Commissioner survey 1994-
TO95 .t 195
Correlation coefficients (Spearman) between Size of company, Star
rating, and answers to attitude statementsin postal questionnaire. 211
Self-reported savings by Waste Minimisation Club members (after 2
1YL= |5 [ U USRS R 236

Hedlund 2002.doc



Incorporation of occupational health and safety in cleaner production projects in South Africa

Hedlund 2002.doc

List of abbreviations

ABET
ABS
AESF
AK-47
ANC
APO
BCEA
CCMA
CFC
COFESA
COSATU
CP
CRM
Danced
Danida
DEAT
DI
DIFR
DKK
DMEA
DOH
DOL
DTI (a)
DTI (b)
EDRF
EMS
EOP
EPA
EPSF
ETBPP
FAO
FAWU
FIRI
GDP
GEAR

GNI
GNP
GTZ

HACCP
HCS
HDGA
HDI

Adult Basic Education and Training

Anti-lock Brake Systems

American Electroplating Surface Finishers (industry association)
Military assault rifle developed by Mr. Kaashnikov
African National Congress (political party)

Asian Productivity Organization

Basic Conditions of Employment Act

Commission for Conciliation, Mediation and Arbitration
Chloro Fluoro Carbon

Confederation of Employers of Southern Africa
Congress of South African Trade Unions

Cleaner production

Corporate Risk Management

Danish Co-operation for Environment and Development
Danish International Development Assistance
Department of Environmental Affairsand Tourism
Disabling Incident'

Disabling Incidence Frequency Rate

Denmark krone (national currency)

Department of Mines and Energy Affairs

Department of Health

Department of Labour

Dansk Teknologisk Institut (a Danish consultancy)
Department of Trade and Industry

Environment and Disaster Relief Facility

Environmental Management System

End-of-Pipe

Environmental Protection Agency

Environment, Peace, and Stability Facility
Environmental Technology Best Practice Programme (UK)
Food and Agriculture Organization of the United Nations
Food and Allied Workers Union

Fishing Industry Research Institute

Gross Domestic Product

Growth, Employment and Redistribution

(a South African neo-liberal economic doctrine)

Gross National Income

Gross National Product

German Technical Co-operation (Deutsche Gesellschaft
flr Technische Zusammenarbeit)

Hazard analysis and critical control points

Hazardous Chemical Substances

Hot Dip Galvanising Association

Human Development Index

Xi



Incorporation of occupational health and safety in cleaner production projects in South Africa

ICPIC International Cleaner Production Information Clearinghouse

IFP Inkatha Freedom Party

ILO International Labour Organisation

IMF International Monetary Fund

IMSR International Mine Safety Rating

ISAP Index to South African Periodicals

ISO International Organization for Standardisation

LCA Life Cycle Analysis

LF Logical Framework

LFA Logical Framework Approach

LTIFR Lost-Time Injury Frequency Rate

MBO Management by Objectives

MBSA Mercedes Benz South Africa

MOSA Machinery and Occupational Safety Act

MST Miljastyrel sen, the Danish Environmental Protection Agency

Naledi National Labour & Economic Development Institute

NAO National Accounting Office (Denmark) (in Danish: Rigsrevisionen)

NBF National Bargaining Forum

Nedlac National Economic Development and Labour Council

NGO Non-Governmental Organisation

NOIU Navy Inspector General Oversight Inspection Unit (US)

NOK Norway Krone (national currency)

NORAD Norwegian Agency for Development Co-operation

NOSA National Occupational Safety Association

NSCA National Safety Council of Australia

Numsa National Union of Metalworkers of South Africa

OHS Occupational Health And Safety

OHSMS Occupational Health and Safety Management Systems

OSHA Occupational Safety and Health Administration

PAC Public Accounts Committee

PC Project Cycle

PD Project Document

PDCA Plan, Do, Check, Act & Analyse

PIACT International Program for the improvement of Working Conditions
and Environment under the ILO (known as PIACT, after its French
name)

PPBS Planning-Programming-Budgeting-System (US)

PPE Personal Protective Equipment

PPI Positive Performance Indicators

R South Africa Rand (national currency)

SACP South African Communist Party

SMSE Small and Medium Sized Enterprises

TOR Terms of Reference

TQM Total Quality Management

TURP Trade Union Research Project

UNDP United Nations Devel opment Programme

UNEP United Nations Environment Programme

UNIDO United Nations Industrial Development Organization
USAID The United States Agency for International Devel opment

WCC Workmen's Compensation Commissioner
WEA Working Environment Assessments
WISE Work Improvement in Small Enterprises
WMC Waste Minimisation Club
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Preface

This book documents the result of a Ph.D. project undertaken partly in
South Africa, partly in Denmark. The project was made possible with
agrant from the Danish University Consortium for Environment and
Development — Industry and Urban Areas (in short: DUCED I&UA)
which financed two-thirds of the project, the reminder being financed
by Aaborg University, Denmark.

The study has been led by Prof. Per Christensen of Aalborg University.
Prof. Per Langaa Jensen of the Denmark'’s Technical University has
supervised the project.

This book is structured in the following manner

Chapter 0, Summary, provides a short overview

Chapter 1, Introduction, describes the what and the why of the project
Chapter 2, Methodology, describes how thisis accomplished

Chapter 3, Integration, introduces a ssimple model for analysing
integration

Chapter 4, Planning, introduces two competing theories on planning
that informs the analysis of the empirical observationsin later chapters
Chapter 5 provides a short introduction to the South African context

Chapte 6 presents the results of two case studies on Danced cleaner
production projects

Chapter 7 presents the results of a study on integration in alarge
company setting -- the formal management system

Chapter 8 presents the results of a small company intervention method,
based on networking and informal exchange of information

Chapter 9 provides a short conclusion

The sequencing of the chapters follows alogical thread, somewhat
reflecting the sequencing of the empirical work. The chapters are
written in a style that should permit them being read independently of
each other. It will, however, be helpful to read the what, why, and
how of the project, essentially chapter 1 and to some extent chapter 2
(in particular Figure 3, The four research activitiesin this study, on
page 30), before talking on the next chapters.
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Summary

The purpose of this research isto reveal ways in which occupational
health and safety can be integrated in environmental cleaner
production projects. Of particular interest are those cleaner production
projects that are run by the Danish government's environmental
assistance agency, Danced, in South Africa.

The study explores two main avenues of integration. First, integrating
through better planning, focussing at the tools and proceduresin use
by Danced for project management -- integrating occupational health
and safety into the project specification, so to speak.

Second, integrating occupational health and safety into the
environmental activities that take place at company level. Two ways
of doing so are explored, the main distinction being company size. For
large companies, integration of management systems may be attractive.
For small companies, integration into aless formal network approach
may be pursued. Thisisintegrating occupational health and safety in
the project implementation phase, so to speak.

The problem

The first chapter introduces a hypothesis that informs most of this
work -- i.e. that environmental interventions may be pursued narrow-
mindedly with little or no attention paid to occupationa health and
safety. The chapter then identifies two potential negative outcomes
from this, essentially that it leads to sub-optimal solutions. The first
negative outcome is the potential for media-shifting -- that the
'resolution’ of a problem within the environmental domain creates a
new problem in the occupational health and safety domain, leading to
a deterioration of workplace conditions. The second negative outcome
is the potential for opportunities foregone -- that an environmental
intervention fails to address occupational health and safety problems
that may be unrelated but could have been resolved at little or no
additional cost. From arational point of view, both outcomes are sub-
optimal. Furthermore, on ethical grounds, it is morally repulsive if
endeavours to improve environmental performance disregard the
environment of the workers.
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This study finds ample empirical evidence supporting the general
hypothesis, that environmental objectives are pursued quite narrow-
mindedly. Thisisalso true for Danced's cleaner production projects.
They do not specifically address occupational health and safety issues.
Workplace conditions are therefore largely ignored.

It isargued that this state of affairsisregrettable -- in itself an
opportunity foregone. An analysis of the developments of
environmental paradigms identifies cleaner production (henceforth
CP) as the most obvious candidate for integration of environmental
and occupational health and safety (henceforth OHS) interventions.
Cleaner production is the only environmental paradigm that is
concerned with detailed analysis of the production process. Itisthe
only environmental paradigm that shares this focus with occupational
health and safety.

The study has examined in detail an environmental interventionin a
small company setting, reported in Chapter 8. This so-called Club
study concerns the metal finishing industry. It iscomforting to
observe that the small companiesin the Club study address many so-
called twin-problems even if they largely ignore workplace conditions.
Twin problems are characterised as those in which problemsin the
external and the internal environment have the same root cause: the
use of atoxic or obnoxious substance in the production process.
Addressing this root cause solves both an environmental problem and
an occupational health and safety problem at the sametime. For
instance, if a decision to end cadmium electroplating or a decision to
move away from cyanide process technology is taken strictly on
environmental grounds, it is also beneficial to workers because those
hazardous chemicals are removed from the workplace. However, the
chapter agues that there are opportunities foregone.

Integration, a framework

Chapter 3 introduces amodel for analysing possibilities for
integration. The model identifies three main areas where to identify
opportunities for integration. The three areas are tools, actors, and
structure integration. Each represents a different understanding of
organisational behaviour, which in turn entails different strategies for
accomplishing integration. They are summarised in the table below
and are used to guide the discussion of integration options.

XVi
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TableA Summary modéd for analysing possibilitiesfor integration

Strategy Process Task Means --
for of integration is of integration is to accomplish
integration analysed from an explained from integration, do ...
understanding of the view-point of
Tool rational decision- strengthen decision-
behaviour making making capability --
capability
integrate OHS in the
intervention methodology
used to promote CP
Actor social interpretation introduce an actor who can --
systems and negotiation
of goals and identify opportunities,
objectives re-interpret goals,
negotiate and safeguard
OHS interest
Structure organisational formal lines of integrate in reward and
processes authority, punishment structures of
hierarchy and project management --
power

set and communicate goals,
employ accountability

The perils of planning

Chapter 6 argues that the dominant project planning tools used by
Danced, if applied rigidly, can influence environmental assistance
projects negatively. It isargued that adilemmaof rigour or relevance
exists. If, on the one hand, the rigour of planning is adhered to, we
have to sacrifice relevance of project contents. On the other hand, if
only relevant project objectives are pursued, we must sacrifice the
rigour of planning. The chapter analyses two CP case studies from the
perspective of thisdilemma. Regarding the first case study, the
chapter argues that a reverse process may have determined project
objectives. It isplausible that objectives were decided from the
availability of measurable and objective indicators of outcomes -- it is
not the other way around: that objectives are first determined, then
indicators. The indicators chosen enabled objective measurements of
an ex-ante baseline and of ex-post performance, and hence permitted
an objective quantification of project impact. The main quality of the
indicators appeared to be their quantifiability (rigour) -- not their
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relevance. The second case study pointsto similar evidence. The
small companies are needy and highly relevant to target from an
environmental point of view. However, they do not meet the rigorous
criteriafor being eligible for support. 1n many respects, the large
companies have the resources to help themselves and are therefore less
needy. They are perhaps also lessrelevant to target. Yet, they arethe
ones that are eigible for support.

Chapter 6 specifically argues that inter-agency rivalry between Danced
and Danida and alack of broad political support lead Danced to apply
planning tools rigorously. The chapter argues that this would lead to
particular problems for integration of OHS issues in such projects
because of a general unavailability of quantifiable and objective
indicators. Later developments have proven that Danced had a real
reason to be concerned over the organisation's survival. Within weeks
after the new right-wing government took seat in November 2001,
when this study wasiin its terminal phase, Danced was amalgamated
with Danida. Danced personnel were scattered to different Danida
units and assimilated there. Danced effectively ceased to exist as an
independent organisation with specific policy ams. This summary
will therefore not deal in detail with the (now past) special
complications arising from the application of the rigour of planning
due to rivalry with Danida.

The two case studies in Chapter 6 lead to the following two general
conclusions:

o First, that OHS issues must feature in the project specification,
the so-called Project Document, that is, integration at the
structure level. If the Project Document is silent on
occupationa health and safety issues, this can only be
interpreted by the implementing consultant as evidence that
OHS s not alegitimate project objective. In turn, thisentails
that OHS must appear more prominently in the Terms of
Reference that start the process of planning a new CP project.

o Second, that it isimportant to integrate OHS into the
methodol ogies that the implementing consultant uses, when he
pursues a CP intervention. Thisisintegration at the tools level.

This second type of integration, at the tools level, is then the subject of
detailed empirical examinationsin the following two chapters. One
empirical study concerns interventionsin large companies to which
formal management systems may be attractive. The other empirical
study concerns interventions in small companies. Both empirical
studies are independent of Danced CP projects.
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Study on large companies

Chapter 7 examines CP interventions aimed at large companies. This
study is adirect continuation of the first CP case study of Chapter 6in
which environmental management systems played an important role in
the implementing consultant's promotion of CP in the fish industry.
The basic research question of this chapter is whether asimilar
approach could be employed within the OHS domain.

The chapter explores two major themes. The first concerns the
effectiveness of top-down systematic management approaches to OHS
prevention -- seeking to answer the question: Do such approaches
improve firm's OHS performance?

The second theme concerns the ability to measure the quality of
proactive efforts within the OHS domain. It isargued that traditional
measures of OHS are principally inadequate, being reactive in nature
and focussing on undesired outcomes. In contrast, proactive indicators
focus on upstream indicators of the processes that determine these
outcomes. The question is-- Can we find upstream indicators of the
processes that determine these outcomes, so-called proactive OHS
indicators, that are auditable and certifiable?

Surprisingly little empirical research has been undertaken to evaluate
the effectiveness of systematic management approachesto OHS
prevention. Even more surprisingly, what little available empirical
evidence there is paints adismal picture, depicting such systemsas a
sham. In the year 2000, areport prepared by Australian researchers for
the National Occupational Health and Safety Commission on the
effectiveness on occupational health and safety management systems
stated that "... several experts asserted »they don't work« [...]. More
common was conditional agreement that they could work, but »the
juryisdtill out«". The report continues, "Very little empirical research
has been done to eval uate the effectiveness’ *

Answers to the above questions therefore have relevance beyond this
Ph.D. study's immediate research question of how to integrate OHS in
Danced's cleaner production projects. Companies increasingly address
OHS issues in top-down forma management systems, for instancein
ISO series management schemes. In addition, there are ongoing
discussions regarding the development of international guidelines on
occupational safety and health management systems, for instance the
British Standards Institute OHS management schemes (OHSAS
18001), and others. The question regarding effectivenessis crucia to
the adoption of such systems. Should it be true that they have no
effect within the OHS domain, as some authors have suggested, there
would be no reason for companies to embark on them. Should the
systems be effective, the question whether companies' proactive efforts

! Gallagher et al. 2000:21, 22 emphasisin original, also quoted in
Chapter 2, the section starting on page 33

XiX



Summary

are auditable and certifiable becomes extremely relevant to 1SO-type
schemes.

Two quantitative surveys were carried out in order to evaluate the
effect of a South African OHS management system. The results of this
empirical work refute the negative portrayal of the failure of top-down
formal management systems within the OHS domain. The two
surveys find consistent empirical evidence that companies that have
implemented top-down formal OHS management systems have a
reduced incidence of injurious accidents. The chapter concludes that
integration at the level of methodology is a viable approach.

The answer to the second question, whether such systems are auditable
and certifiable, is more complex. The answer to thefirst part of the
question is affirmative: Overall, empirical evidence support that
proactive safety performance indicators can be devised, which show
improvement in processes rather than outcomes. The answer to the
second part of the question is cautiously affirmative. It isplausible
that such proactive indicators are certifiable although they seem less
ableto handle only partial disclosure of information or wilful
deception on the part of the audited entity.

Study on small companies

The next Chapter 8 repeats this exercise but this time in a setting of
small companies. Top-down systematic formal management
approaches to OHS prevention have little or no appeal to owner-
managers of small companies. A considerable body of literature
suggests that owner-managers of small companies generally view
authorities and consultants with mistrust; that they perceive systematic
methods to be overly complex; and that written material is often not
read and generally haslittle impact. Interventionsin this segment of
companies are therefore generally considered to be complex and
difficult.

Y et, the ahility to effectively target this segment is becoming
increasingly important. The last 10-20 years have seen a substantia
increase in the proportion of small and medium-sized enterprises.
Their proportion of total employment in industry is growing and
evidence suggests that their environmental and OHS performanceis
substandard to that of large companies. Small firms often lack the
resources, sophistication and motivation to attain minimum legal
standards. Small firms generally experience much higher accident
rates than large enterprises. At the same time, they are difficult to
target for regulators.

Chapter 8 first describes a cleaner production intervention in the metal
finishing industry of Durban, South Africa, an industrial sector in
which small companies prevail. The intervention was of an
experimental nature, set up to examine if a networking approach
developed in Europe in the 1990s could be successfully transferred to

XX
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the South African setting. The intervention concept is that alimited
number of companies form a Club in which they share information and
experiences regarding preventive approaches to pollution.

The chapter then identifies and describes an earlier OHS intervention
concept, developed in the 1980s under the auspices of the International
Labour Organisation. The main argument of the chapter is that the two
concepts share so many similarities that the conditions are met for a
successful integration of environmental and OHS issues. Itisalso
argued, however, that the two concepts share the same vulnerabilities.
Specifically, it is argued that favourable financial cost-benefit
arguments are too smplistic drivers. They ignore both scarcity of
managerial attention and opportunity costs, and are therefore, although
important, inadequate to predict and explain company behaviour. The
intervention becomes far more effective if supported on a broader
front, notably if backed by regulatory action.

Raising intervention effectiveness through 'wielding a stick’, involving
more regulation or higher financia charges, is probably unrealistic,
however. Many of South Africa's contemporary problems regarding
poverty and crime are perceived as inseparable from high
unemployment rates. Job creation isamajor priority to the
Government and small and medium sized enterprises are seen as the
most realistic, perhaps the only, providers of new jobs. Regulatory
action or financia charges that would conflict with the objective of
encouraging growth of the small business sector are therefore unlikely
to beimplemented. Thisleavesthe carrot (subsidies) as the most
realistic option to improve implementation efficiency.

In summary, the chapter argues that integration at the level of
methodology is a viable approach.

Conclusions

In summary, the key conclusions on how to integrate occupational
health and safety in cleaner production projects are:

1. Itisanecessary precondition that OHS be established as a
legitimate project objective. OHS must feature in the project
specification, specifically in the so-called Terms of Reference and
in the Project Document.

2. OHSissues should be integrated at the level of methodology in the
implementation phase. The methodology used by the consultant to
promote CP in industry should be modified also to accommodate
OHS issues. Research undertaken in this study provides consistent
empirical evidence in support of the viability of this approach --
both for large companies for which aformal management system
approach may be attractive, and for small companies for which an
informal network intervention approach may be more attractive.
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3.

XXii

Positive incentive structures should be established that reward
companies which address twin problems. As noted earlier, twin
problems are those where problems in the external and the internal
environment have the same root cause. The most efficient manner
of focusing on twin problemsisto target the physical investment
subsidy element, simply giving preference to investment proposals
that improve both OHS and environmenta performance.

Itislikely to be quite effective to enlarge the actor system and
introduce an actor that can safeguard OHS interest while the
project is being planned and implemented and who can seize on
unexpected opportunities for integration asthey arise. This
approach should be considered in the planning phase. However, in
the protracted implementation phase, the costs of such an actor will
likely be prohibitive. While effective, enlarging the actor system
isunlikely to be an efficient means of integration.
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Chapter 1. Introduction

Background

Danced projects

The Danish Co-operation for Environment and Devel opment (Danced)
isastate run aid agency, which specialisesin environmental assistance
projects’. The agency was born out of the recommendations of the
1992 UN conference on Environment and Development in Rio de
Janeiro, Brazil. The Rio declaration outlined, among others, that
environmental assistance must form an integral part of development
policy and that all countries should have shared, but diverse,
responsibility for solving global environmental and devel opmental
problems.

Danced began to co-operate with the South African government in
1995. Its project portfolio by mid 2000 is quite broad. Support is
given to environmental NGOs (non-governmental organisations), to
capacity building in local environmental administrations, to
strengthening of the general awareness and public participation in
environmental matters, and to white-book studies and the devel opment
of national environmental policiesin the central administration.

Danced also supports projects aimed at the private industrial sector.
The most prominent of these industrial sector projectsisthe initiative
to promote the use of cleaner production technologies in the South
African industrial sectors of fish, textile, and metal-finishing.

These projects are the objects of interest for this Ph.D. research study.
The purpose of the research is to revea waysin which an integrated
approach to cleaner production can be pursued. An approach that
deals both the external environment and the working conditions -- the
environment of the workers.

2 In December 2001, Danced was amal gamated with the state run development
agency, Danida, due to a new government coming into power -- well after the
majority of thisthesis had been written. Danced was formally closed down by
late December 2001 and environmental assistance projects will from that date be
within the purview of Danida.
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Cleaner production

The principal focus of cleaner production (CP) is the anticipation and
prevention of pollution and waste generation at the source coupled
with an overall strive to use resources (raw materials) more efficiently.
The concept emerged in the 1980s where it represented a radical
departure from earlier environmental approaches, most notably
because cost-efficiency became amajor driver. Cleaner production
initiatives were in many instances marketed to companies under the
slogan that pollution prevention pays.

Private consulting companies embraced CP as a new production
concept, which could be marketed to companies together with other
efficiency oriented manufacturing concepts of Japanese origin, popular
at the time, such as the just-in-time reduction of inventories, the strive
for quality and zero defects etc.

Regulators also embraced the concept as a new regulatory strategy,
which held promises of easing the traditional adversarial nature of the
relations between environmental authorities and companies. The
interests of regulator suddenly were coincident with the interests of
industry. The regulators had interests in improved environmental
performance of firms. Companies had interests in more cost-efficient
production methods. A number of national as well as international
bodies (for instance UNIDO) therefore launched initiatives to
encourage the adoption of cleaner production techniques in industry.

Danish experiences with cleaner production

In Denmark, the first initiative towards the promotion of CPin the
Danish industry came with the government's devel opment programme
for cleaner technology, presented to parliament in 1986. The Council
for Reuse and Less Polluting Technologies was formed in 1987,
which, backed by public funding, offered financial support to the
development of cleaner technologies. The council could for instance
provide financial support to promising new CP pilot project with the
aim to underwrite some of the business risk inherent to all
development of new production processes. The policy purpose was to
establish and demonstrate in practice the potential of cleaner
technologies to improve the environmental performance of companies.

Three such support programmes were carried out in Denmark over a
period of 10 years, one programme in the period 1987-1989, onein
1990-1992, and one in 1993-1997. Thetotal budget for these CP
programmes is estimated at approximately DKK 620m ( 83m)°.

% Program details from Andersen and Jergensen (1995:15-16),
financial details from Jensen et al. (1998:2)
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The CP support programme in South Africa

The aim of the Danced CP support programme in South Africaisto
share the knowledge and experience that has been developed in
Denmark as a consequence of this national 10 year effort in the
promation on CP techniques. Thereis, however, a clear scope
difference between the activitiesin Denmark and the Danced support
programme. A considerable amount of effort in the Danish
programme has gone into the development of new technol ogies that,
while promising, also represented uncertainty in terms of actual
performance, costs, and benefits. The national support programme
thus had elements of applied research and development. In contrast
hereto, the intent of the Danced support programme is to transfer
practical knowledge and experiences, not to undertake devel opment
efforts.

The problem -- CP is too narrowly focused

The United Nations Environment Programme (UNEP) defines cleaner
production as "the continuous application of an integrated, preventive
strategy applied to processes, products and services in pursuit of
economic, social, health, safety and environmental benefits." (UNEP
2001). Thisbrief yet concise definition does include workplace health
and safety which, in principle, is put on the same footing as
"environmental benefit".

In practice however, thisis seldom so. A review of cleaner production
reports, case studies, conference proceedings, articlesin journals, and
other CP material will quickly reveal that only passing referenceis
made to worker health and safety issues, if at all mentioned. Thisfact
is also evident in the naming of other environmental concepts such as
pollution prevention, waste minimisation, eco-efficiency, green
productivity, etc., for which cleaner production is often used as an
umbrellaterm. The naming of these concepts associates more with
environmental issues, 'pollution’, 'waste', and 'green’ than with
workplace conditions. Interestingly, advocates of the environmental
cause have been able to monopolise the word ‘environment' in the
public and academic debate in a sense that it excludes the environment
of the workers.*

Why integrate? -- the sub-optimality argument

Two types of sub-optimalities

Various authors have raised concerns that cleaner production, as
currently practised, poses arisk of media shifting from environmental
problems to worker (and sometimes community) health and safety
problems. The argument is basically one of the existence of
undesirabl e sub-optimalities.

* | am paraphrasing Goldschmidt (1995:29) in making this point
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Two distinct types of sub-optimalities can be identified.

1 Media shifting occurs if problems, when 'solved' within the
environmental domain, give rise to new, and unforeseen,
problems within the workplace domain.

2 A missed opportunity occurs if a cleaner production practice,
while improving environmental performance, isonly sub-
optimal, because a better practice could have been chosen, which
also improved workplace conditions.

It follows, that some sort co-ordination or planning activity that could
eliminate or at least reduce the probability of occurrence of this type of
undesirable media shifting would be beneficial.

Evidence of media shifting in Denmark

There is some empirical evidence supporting that the risks of media
shifting are not entirely hypothetical. Handberg (1993:23) provides
two examples where projects to reduce environmental pollution
resulted in serious and unforeseen occupational health and safety
problems.

The first example involved a waste sorting and re-cycle facility in
which some manual sorting of waste took place. Unfortunately, toxins
created from microbiological activity in the waste caused a number of
adverse effects on workers, ranging from acute poisonings to the
development of chronic asthma. The problems were so severe that the
factory inspector closed down the facility on several occasions.

It is debatable whether this particular environmental project falls under
the concept of cleaner production. The environmental intervention
does not take place at the source, preventing waste from being
generated in the first place. Yet, it confirms the general suspicion that
environmental projects may be undertaken with little attention paid to
workplace health and safety.

The second example by Handberg involved "an ambitious' cleaner
production project which was backed by funding from Miljastyrelsen,
the Danish Environmental Protection Agency. The project comprised
recycling of process water at Grena Pap, a Danish paper pulp producer.
The project was subsequently awarded the prestigious European Union
Environmental Prize. However, microbiological activity was again not
sworn in and a number of employees devel oped symptoms of ill

health, which were eventually traced to toxins in the process water.

Embarrassingly, the environmental prize winning recycling system had
to be re-designed because the workers fell ill.

Hedlund 2002.doc
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The CP clearinghouse study

Nicholas A. Ashford, aresearcher at the Massachusetts Institute of
Technology, USA, has reported the results of a study conducted for the
European Union. The study examined the nature of the information
that is available in the International Cleaner Production Information
Clearinghouse (ICPIC). Thisisaknowledge bank under the United
Nations Environmental Programme (UNEP) set up to facilitate the
dissemination of promising cleaner production techniques. In the
study, a representative selection of casesin the ICPIC system were
examined.

Ashford (1997:117-118) observes that the "most striking feature” of
the case studies was the "complete lack™ of information regarding
interactions of humans with the production processes, materias, or
products. From aworker health perspective, Ashford observes, thisis
a serious problem that must be solved if media shiftingisto be
avoided. In addition, information was lacking about the manner in
which materials were added to a process, maintained, stored and
disposed. Moreover, information on the physical forms of the
substances at certain stages in the process was limited. Potential
occupational exposure to hazardous chemicals could thus not be
predicted because basic information was omitted. This state of affairs
obviously hampers an assessment of the possible occupational risks of
the new cleaner production techniques in the ICPIC clearinghouse.

The study then carried on with an in-depth analysis of eight

technol ogies that represented a process or product line that had
significance from an economic or industrial policy perspective. Four
of the technologies worsened the health and safety of workers -- of
which two were classified as a "deterioration”, and the other two asa
"significant deterioration” (media shifting). Of the remaining four
technologies, three did not trade off environmental benefits for
worsened health and safety but were sub-optimal, because missed
opportunities for even better environmental and worker protection
performance were identified by the study participants. The last case
was an example of atechnology, which both deteriorated worker
health and safety and represented a missed opportunity. Indeed, a
dismal performance from the point of view of occupational health and
safety .

Is lack of integration a material issue?

The study reported by Ashford is unclear on how prevalent this state of
affairsis. But the study clearly demonstrates that a narrow focus on
environmental concerns can overlook problems created or missed with
regard to occupational health and safety.

This revelation can be put in a broader economic perspective. Thereis
consistent evidence that the societal costs from work-related injuries
and ill-health are very considerable, although also that their size escape
a precise computation.
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In the United States, workplace injury costs have been estimated at
$140bn, some 2.4 percent of that country's gross domestic product®.
Lanoie and Tavenas (1996:181) observe that in atypical year in the
US, more than 50 times as many working days are lost to work injuries
asto labour strikes. Additionally, they observe that from one-half to
one-third as many working days are lost to work injuries as to
unemployment.

In Australia, the 'total costs' of workplace injuries are estimated at
about five percent of that country's gross domestic product®. Estimates
in Denmark indicate that the 'direct costs from poor working
conditions amount to about 2.5 percent of the gross national product’,
very close to the figure of the United States. Direct costs in the Danish
estimate comprise hospitalisation, pensions, and earnings foregone
while disabled from work. The cost estimates inevitably depend on
the accounting principlesin use. Whatever the exact costs are,
however, it is clear that we are dealing with very large figures, both in
absolute terms, and in proportion to the total wealth produced in the
society. Nor should it be overlooked that these cool financia figures
represent a considerable amount of human suffering.

In summary, the line of reasoning so far has lead to the recognition of
the following points of views:

e That environmental issues easily can be, and often are, pursued
narrow-mindedly with little attention paid to workplace conditions.

e That thismay lead to the implementation of sub-optimal solutions,
either because environmental benefits are traded for a deterioration
in workplace health and safety (media-shifting) or because less
than optimal solution are being implemented (opportunities
foregone).

e That adverse occupational health and safety conditions lead to very
substantial costs to the society.

These three arguments form the both the starting point and the main
justification for this Ph.D. study.

® Estimate provided in Miller and Galbraith (1995:746) to $140bn (1990 dollars).
Word Bank statistics report that the US GDP was $5,750.8bn in 1990 (United
States at a glance - World Bank 2001)

® Figures from Industry Commission (1995), Canberra, Australia, as quoted

in Hopkins (1999:144)

" Cost figure referred to in report issued by the Danish National Audit Office
(Rigsrevisionen) (NAO 2000:clause 67) amounts to DKK 23bn, afigure that was
estimated in 1994. Percentage computed from the Danish GNP for 1993, DKK
900bn as provided by Danmarks Statistik.
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Cleaner production -- a paradigm based on
prevention

Defining and understanding CP

The definition of cleaner production used in thisthesis will be the most
recent by the United Nations Environment Programme, which defines
cleaner production as

"The continuous application of an integrated, preventive strategy
applied to processes, products and servicesin pursuit of economic,
social, health, safety and environmental benefits."®

It is probably more illuminating to review the road that took usto
cleaner production than going into the intricacies of the written
definition. Over the past half century®, the industrialised nations have
responded to pollution and environmental degradation in (at least) four
characteristic ways.

e First, by ignoring the problem.

e Second, by diluting or dispersing the pollution, so that its effects
are less harmful or apparent.

e Third, by trying to control the pollution, utilising filters or
cleansing processes.

e Fourth, by employing cleaner production through the prevention of
pollution at the source of production.

The sequence has thus been one of: ignore, dilute, control, and
prevent.

The key difference between pollution control and cleaner production is
one of timing. Pollution control is an after-the-event, react-and-treat
approach. In contrast, cleaner production is a forward-looking
anticipate-and-prevent philosophy. Prevention, asiswell known, is
always better than cure.

8 Asdefined in UNEP's "International declaration on cleaner production” (UNEP
2001). Thisdefinition differs dightly from earlier UNEP definitions. For
instance, the onein use in the late 1990s, which reads. "The continuos
application of an integrated preventive environmental strategy applied to
processes, products and services to increase eco-efficiency and reduce risk to
humans and the environment". Still earlier, in a 1994 UNEP publication, the
concept was defined as: " The continuous use of industrial processes and products
to prevent the pollution of air, water and land, reduce wastes at source, and
minimise risks to the human population and the environment”. | conclude that
the object of interest gradually has been broadened from the production process
to also the product, the scope of actions expanded from equipment and
technology to also services, and workplace health and safety have been more
explicitly phrased.

® Much of this and the following three paragraphs are paraphrasing text in

UNEP (1994:3-4)
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Cleaner production can be achieved in a number of different ways, of
which three important are: changing attitudes, applying know-how,
and improving technology. Technology can be improved in several
ways, for instance:

e Change the process or manufacturing technology
e Changeinput materials
e Changethefina product, and

e Reuse or recycle materials on-site, preferably within the
production process. (Off-site recycling is not part of cleaner
production, though it may bring substantial environmental
benefits)

Waste minimisation techniques, for example, emerged as an early form
of CP. Asdocumented in a United Nations publication (UNEP 1991),
this approach calls for alisting of the production sub-processes,
keeping account of the material streams that enter and |eave each sub-
process. A mass balanceis established for each sub-processin which
the material streams going into the sub-process (raw materials, utility
materials, etc) are balanced with the materia streams that leave it
(products, waste, etc).

The coreideaisthat generation of waste represents an inefficient
usage of the raw materials. Theideal production process will convert
all raw materials to valuable products. Pollution s, in thisview,
valuable raw materia that simply failed to be converted to valuable
product due to inefficient practices or production methods.

While the core ideais simple, perhaps bordering to trivia, the
techniques are able to produce dramatic results, for instance order-of-
magnitude reductions in water consumption. There are also important
trickle-down effects. If water consumption is reduced, so isthe
wastewater volume, which allows a smaller wastewater treatment unit
that, in turn, demands less capital outlay.

It is probably difficult to overestimate the significance of this new
perception of pollution. When pollution was suddenly viewed as a
production inefficiency, pollution prevention became synonymous
with more efficient operations, and investments in pollution prevention
practices would suddenly show positive pay-back periods. Thisisin
stark contrast with pollution control. Payback periods and other
indicators of financial feasibility are invariably unfavourable to
investments in pollution abatement.

Hedlund 2002.doc
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Related CP terms

Pollution Prevention. The terms pollution prevention and cleaner
production are often used interchangeably. The distinction between
the two tends to be geographic -- the term pollution prevention tends to
be used in North America, while cleaner production is used in other
parts of the world. Both cleaner production and pollution prevention
(sometimes abbreviated: P2) focus on a strategy of continuously
reducing pollution and environmental impact through source reduction

Eco-Efficiency. Thisterm was coined by the World Business Council
for Sustainable Development in 1992. However, the concepts of eco-
efficiency and cleaner production are almost synonymous. The dight
difference between them is that eco-efficiency starts from issues of
economic efficiency which have positive environmental benefits,
while cleaner production starts from issues of environmental efficiency
which have positive economic benefits.

Green Productivity. Green productivity isaterm used by the Asian
Productivity Organization (APO) to address the challenge of achieving
sustainable production. The APO started its green productivity
programmein 1994. Just like cleaner production, green productivity is
a strategy for enhancing productivity and environmental performance
for overall socio-economic devel opment.

Waste Minimisation. The concept of waste minimisation was
introduced by the United States Environmental Protection Agency in
1988. In this concept, waste prevention approach and its techniques
are defined as on-site source reduction of waste by changes of input
raw materials, technology changes, good operating practices and
product changes. Off-site recycling by direct reuse after reclamation
are also considered to be waste minimisation techniques, but have a
distinctly lower priority compared to on-site prevention or
minimisation of waste. The waste minimisation concept is used in the
Pollution Prevention Directive (1992). Currently, waste minimisation
and pollution prevention terms are often used interchangeably. Waste
minimisation is a broader term that aso includes off-site recycling and
other means to reduce the amount of waste which must be
treated/disposed of. °

Cleaner Technology. The terms cleaner production and cleaner
technology are used interchangeably in Denmark. Cleaner technology
may convey an undertone of a more narrow view of cleaner
production, that specifically considers technology solutions to
pollution prevention, thereby excluding other types of preventive
approaches such as production planning, environmental management,
and good housekeeping practices. Because of this slight ambiguity,
the term cleaner production should be preferred.

19 Most of the definitions in this section are based on UNEP 2001a
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Evolution of environmental paradigms

Thelast fifty years or so have seen an accelerated development of
environmental paradigms. Describing the development on arough
time line, first-generation approaches to pollution alleviation were
mostly concerned with dilution of waste streams. Long wastewater
pipelines would discharge effluents far away from shorelines to ensure
adequate dilution of the pollutants. Tall smokestacks would release
airborne pollutants high above ground to ensure good dispersion and
tolerable concentrations at ground level.

However, asit became increasingly clear that the ambient environment
had only limited dilution capacity, this approach gradually gave way to
new abatement measures based on cleansing or filter technologies.
Treatment plants would separate pollutants from wastewater streams,
filterswould be installed at smokestacks to remove particles and other
specific pollutants, incinerators would combust harmful compounds,
before releasing the remaining effluent streams into the ambient
environment. These second-generation approaches are under one
referred to as End-of-Pipe (EOP), highlighting the fact that abatement
measures are applied at some stage after the pollutants have been
created. Filter solutions pay no particular attention to the processes
that generate the pollutants but instead to techniques that can take out
and concentrate pollutants from the waste streams prior to release.

There are two major drawbacks associated with this second-generation
approach. Thefirst isthat pollutants are seldom removed, but often
merely change medium. Most EOP strategies are thus creating new
waste problems, concerning the disposal of the filter products. To
make matters worse, in many instances the waste disposal problem is
aggravated because most filter solutions consume raw materials --
filter bags, filter aid material, etc. -- increasing the total amount of
waste which has to be disposed off. The second major drawback,
which filter solutions share with the first-generation dilution
approaches, isthat pollution abatement is an activity that does not add
value to industrial production. Payback periods and other indicators of
financial feasibility are invariably unfavourable to investmentsin
pollution abatement.

It is on this background that the concept of CP emerged in the late
1980s as aradically new environmental strategy based on prevention.
While the earlier environmental strategieslargely viewed the
production process as a black box, CP unveils the production process
and maintains a clear focus on the processes and sub-processes that
generate pollution.

Other environmental paradigms have evolved after CP. It istrue for
many products that the pollution arising from the production process
itself constitutes only a small fraction of the total pollution during the
lifetime of the product. The pollution arising from the production or
winning of raw materials, the product's usage of various resources (for
instance energy) during its lifetime, and the environmental impacts

10
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associated with the disposal of the product, will often outweigh the
pollution narrowly associated with the production of it. Life cycle
analysis (LCA) has emerged as a fourth generation paradigm to
address the complexity of these problems. In response thereto the
Environmental Protection Agency in Denmark renamed its 'cleaner
production’ unit to a 'cleaner products unit in 1998.

The devel opments have not stopped here, however. Thereis
increasing interest in the overall environmental performance of
networks of companies. Companies may in some instances benefit
from each other in cases where waste from one company may serve as
raw material to another. An interesting exampleisfound in
Kalundborg, Denmark, where arefinery, a power plant, and a producer
of gypsonite boards exchange streams of waste material and energy.
The power plant's waste product from the desul phurisation of flue
gasses finds usage as araw material in the production of gypsum.
There is furthermore a complex exchange of streams of energy, where
the ‘waste energy’ of one company is useable in the other. These types
of considerations are the core of the fifth generation environmental
strategies termed 'industrial ecology' (asin Oldenburg and Geiser
1997) or 'industrial symbiosis.

An overview of the succession of environmental paradigmsis shown
in Table 1 overleaf. It isnoteworthy that the paradigms do not replace
each other. Even if acompany has adopted cleaner production
practices, thereis still likely to be need for various end-of-pipe filter
measures as well as aneed for dilution of the effluent streams.

Thisis clearly espoused in the 'hierarchy of environmental
management’ which places the highest priority on 1) preventing
pollution through source reduction, 2) only then on reuse techniques,
or closed-loop recycling, and only then on 3) treatment, and finally 4)
disposal. That is, infact, ahierarchy of principles of preventive
action™.

™ This'environmental management hierarchy ' is reinforced in e.g. the US
Pollution Prevention Act of 1990

11
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Tablel Succession of environmental paradigms

Environmental Ethos Actionsaim to Object of Dealswith
paradigm interest production
process

First generation diluteand reduce effects of the issue

disperse pollution -- recipient ignored
after release
Second generation cleanse and abate pollution at the the black-box
End-of-Pipe (EOP)  filter point of discharge -- emission

prior to release

Third generation preventionis  prevent pollution at the detailed
Cleaner better than the source -- production analysis
production cure when the product is process

produced (the firm)
Fourth generation cradleto Prevent pollution at the some
Lifecycle grave the source -- product analysis
analysis (LCA) the product is the main

cause of pollution

Fifth generation symbiosisand  optimiseresource flows material coarse
Industrial symbiosis  the materials  within networks of flowsin analysis
Industrial ecology cycle firms networks

of firms

From this analysis of paradigms, | will argue that the cleaner
production approach is the only environmental paradigm that pays
detailed attention to the production process. Thisis an issue of
considerable importance to a research project that is concerned with
integration of occupationa health and safety into cleaner production
projects.

Precisely because OHS isintricately connected with the production
process, | will argue that the environmental strategy of CP isthe one
that has the most promising prospect for integration with OHS
initiatives.

12
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Preventive strategies within OHS

Dilute, filter, prevent

Similarities can be identified between the environmental strategies
described above, and devel opments within the field of occupational
health and safety strategies. Traditional measuresto control risks from
e.g. exposure to harmful chemical substances have comprised a mix of
first and second generation measures. For example measures to ensure
adeqguate ventilation of the workplace (adilution strategy) and
measures to protect the employee from those substances by means of
personal protective equipment (afilter strategy).

Strategies involving elements of prevention and combating risks at the
source have, however, also played some role for at least a century.
The Safety Movement in the USA, which emerged in the early 1900s,
campaigned actively for the prevention of accidents through
engineering revision. For example by safeguarding the transmission
shafts, belt, pulleys and other rotating machinery parts, that were
omnipresent at the workplaces of the time and exposed the workers to
extreme dangers.

The most important similarity, however, is the prominent position
given to prevention as the major strategy to improve occupational
health and safety.

General principles of prevention

The 1989 European Union Framework Directive (89/391/EEC) on
health and safety at work provided a set of "general principles of
prevention”, which the employer shall apply to protect the safety and
health of workers (EU 1989: article 6). The principles are presented
below because they so clearly portray a hierarchical and systematic
approach to the prevention of adverse workplace conditions.

The principles shall be applied in the following order of priority:

avoid risks
evaluate the risks which cannot be avoided:

combat the risks at source;

A W N P

replace the dangerous by the non-dangerous or the less
dangerous (substitute);

5 give collective protective measures priority over individual
protective measures

6 give appropriate instructions to the workers.

The emphasis on prevention is unmistakable. Workplace hazards are
to be avoided altogether. Only if they cannot be avoided, they areto

13
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be assessed and reduced. First, as close to the source of the hazard as
possible. Second, by substituting the dangerous with the less
dangerous. Third, only after source reduction and substitution have
taken place, should mitigating measures be employed. Collective
measures, such as the shielding of a noisy machine, shall have
preference over individual measures, such as providing the workers
with personal protective equipment. Only then should instructions
(behavioural modification) be considered.

Basic preconditions for integration met

| will therefore argue, that important initial preconditions for a
successful integration of occupational health and safety into cleaner
production projects are met, at least at their face value

e Both subjects pursue prevention as the prime goal (same objective)

e Both subjects direct their analysis at the production process (same
object of interest)

¢ Both subjects employ prevention through established hierarchies of
principles (same analytical methodol ogy)

Thisinitial line of reasoning, while quite simplified of course, provides
afirst optimistic view of the prospects for integrating cleaner
production and occupationa health and safety. The emphasis of both
subjects on the same object of interest, the production process, and on
preventive strategies and source reduction, bodes well for the
prospects for integration. Of all the environmental paradigms
contemplated above, the paradigm of cleaner production is the most
obvious candidate for integration with occupational health and safety.

14
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Chapter 2.
Empirical field and research methodology

The empirical field

Thetitle of this project isintegration of occupational health and safety
in cleaner production projects. Hence, the basic empirical field of this
study is 'a cleaner production project' sponsored by Danced and
implemented in South Africa.

The term "project’ could perhaps, misleadingly, suggest that the
empirical field is narrow, confined to a single project, or to asingle set
of activities undertaken in acompany. Thisisnot so. | will lay out a
description of the empirical field over the next couple of pages based
on adiscussion of actors, activities, the process, and the concept of a
standard CP project. Reference will continuously be made to

Figure 1 on page 17.

Major actors

While Danced is accountabl e to the Danish parliament for public funds
spent on cleaner production projects, it isimportant to realise that the
Danced organisation itself, in terms of total number of man-hours
spent over the project's life, only undertakes a small amount of the
actual work. Rather, Danced assumes a project management and co-
ordinator role and relies extensively on subcontracting arrangementsin
which consultants and other actors carry out work on behalf of
Danced. These actors are deeply involved in decisions that range from
strategy formation and project planning to the more operational day-to-
day decision-making activities. They are typically from a consulting
company, sometimes a non-governmental organisation, or
occasionally, an academic institution. These consultants have
considerable influence over the projects and are actors of major
importance to this study.

The purpose of the cleaner production project is to bring about some
sort of change at company level. The companies that participate in the
project are thus major actors (see Figure 1). It istrue that they make
up ahighly heterogeneous group. This thesis will make a crude
distinction between two groups of companies, the large and the small.
While this operational distinction usually refers to the number of
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employees in the company, usually drawing the line at about 100-200
employees®, thisis dightly misleading. The management structure of
the firm would be a better criterion.

Large companies are characterised by a professional management
structure. The term 'professional’ is not normative, suggesting that
they should have superior intellectual capabilities or aptitudes. Rather
it refersto a situation where individuals in managerial positions have
entered into an agent-principal arrangement with the equity holders of
the company to run the company on their behalf. Management
structures in these companies tend to be hierarchic and bureaucratic
with well-defined areas of responsibility compartmentalised into a
number of staff functions. Thereisageneral manager, asales
manager, a production manager, perhaps a quality manager, a safety
officer, etc. Organisational stability and predictability are prized
values and systematic 'methods' or rational ‘'management systems' that
bring order to a disorganised world can be attractive to this group of
companies.

Thisisin contrast with small companiesin which one individual,
usually the owner, handles the maority of the day-to-day issues of the
business. He deals with negotiations with new customers, the daily
production planning, the occasional hiring and firing of workers,
handling the contact with authorities, etc. Lack of time on the part of
thisindividual and the large amount of very different issues that
constantly compete for his attention are the important characteristics of
this group of companies.

It is sometimes argued that most owners of small and medium sized
enterprises (SMSEs) by very nature are different from those of large
companies. Many owners of SMSEs have previously been employed
and acquired skillsin larger companies, the argument goes. But they
chose to set up their own company precisely because they wanted to
have more direct control and greater flexibility to adjust quickly to
business opportunities. Systematic 'methods’ and ‘planning tools' that
intend to bring order to chaos may therefore be perceived as ssmply
being incompatible with the core values of small companies.
Perceived disadvantages of such methods include that they are time
consuming, may limit the prized flexibility and perhaps threaten the
owner's perception of control. Thereis a considerable body of
literature that suggests that SM SEs generally view consultants with
mistrust, and that they perceive systematic methods to be overly
complex. Written material, for instance, is often not read and has
generally little impact on this group of companies®.

The last actor depicted on Figure 1 isthe National Accounting Office
(NAO) which oversees that public funds are spent efficiently by
Danced and in accordance with the guidelines laid out by parliament.

12" For instance as defined in South African legisiation (Act 102, 1996,:schedule)
13 Sacob (2000). Tait and Walker (2000). Limborg and Hasle (1996).
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Activities

Three maor activities can be identified in a cleaner production project:
planning, implementing and completion. The activities are
conceptually straightforward. The purpose of the planning activity is
to identify and focus the project on a set of problems, which within the
constraints in terms of funding, time and available knowledge and in
combination with opportunities and other external factor are likely to
yield the best attainable project results. Implementation isaso
conceptually straightforward, simply to implement the planned
activities. In the completion phase areview is carried out where
results actually achieved are compared against the planned expected
outcomes of the project and lessons |learnt recorded.

The process

The description that follows below is very simplified and only serves
to provide an overview of the process. Referenceisagain madeto
Figure 1, numbers in parentheses corresponds with the numbers on the
figure.

The process starts with the Danish government in parliament giving
Danced a mandate to carry out environmental assistance projects.
Based on this mandate, Danced produces a number of overall strategy
papers, including a South African country programme (1) that defines
the areas of priority. Within the bounds of this strategy projects may
be defined and supported financially by Danced.

At some stage in time, a decision is made to support a cleaner
production programme in the South African industry. This begins the
project preparation (PLAN) phase. Danced then subcontracts the actual
task of project planning to a consultant based on (2) a contractua
agreement, a so-called Terms of Reference (TOR). Subcontracting is a
commercia business activity and the consultant is selected after a
competitive tender procedure has concluded.

The selected consultant (3), henceforth: the planning consultant, then
starts the planning task in accordance with the guidelines laid out in
Danced's two major planning tools for programming new projects: the
so-called Logical Framework Approach (LFA) and the Project Cycle
(PC). Thesetwo tools prescribe at length which good-planning-
practices and procedures that are to be followed. The LFA tool, for
example, defines atwo-phase, seven-step approach to be used during
the project preparation phase. As the planning task is advancing,
progress meetings (4) are held with Danced. The final outcome (5) of
the project preparation task is a Project Document.

In principle, this central and highly structured document constitutes an
al-inclusive specification of the project. It includes detailed
descriptions of the objectives and results that the project shall attain,
the activities necessary to achieve those objectives, and the
corresponding inputs, e.g. financial inputs, required.

18
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The project now moves into the implementation (IMPLEMENT) phase.
With the Project Document serving as the Terms of Reference (6),
laying out the details of the contractual agreement, a consultant (7),
henceforth: the implementing consultant, is selected for
implementation of the project. The selection isagain preceded by a
competitive tender procedure.

Over the next three years the implementing consultant undertakes the
day-to-day management and major decision-makings (8) of the project,
guided by the intentions and objectives set out in the Project
Document. Thereisaformal fixed-interval reporting procedure (9) in
which Danced may monitor and review project progress. The industry
association of the companiesthat participate (10) in the project have
representatives on a Project Steering Committee, in which also Danced
has a seat, which gathers at fixed intervals providing Danced with a
further opportunity to monitor (11) project progress.

Asthe project ends some results (12) have materialised. Inthe
completion phase that follows (EVALUATE) a new consultant (13) will
be appointed to review the quality, quantity and sustainability of those
results and compare them with those that were anticipated in the
Project Document. Lessons learned, positive and negative, are to be
fed back (14) into the Danced organisation to enhance the planning of
future projects. At any time may the National Accounting Office
(NAO) carry out its own evaluative investigations (15) and channel
this information back to parliament.

Fragmentation, potential for disorganisation and a profound
reliance on written documentation

The course of events described here cannot do justice to the
complexity of the planning and project management tools that arein
use and Danced's project management procedures. For instance, the
Project Cycle (PC) planning tool identifies twelve distinct phasesin a
project, starting with project identification, and ending with impact
evaluation. Other consultants than those mentioned above may be
involved in pre-appraisal, appraisal, monitoring and review activities.
There are also other important pieces of written information than the
Project Document and the TORS, etc.

Nevertheless, the description above suffices to illustrate three major
points. First, that there are multiple principal-agent relationships, that
IS, contractual arrangements between a principa (Danced) and an
agent (a consultant) acting on behalf of the principal. The role of
Danced is to co-ordinate and manage the process, not to enter into
detailed planning or implementation activities.

Second, that there are manifest forces at work that tend to fragment
activities and disorganise the process. There are many interfaces and
thereisalack of continuity arising from the use of different
consultants. This discontinuity, or segmentation, is a deliberately
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sought feature of the project management approach, asitisa
mechanism to control any vested interests of the consultants.
Experience and common sense tell us that an individual (consultant)
who implements a project cannot be expected to evaluate his own
effortsin an impartial manner. The same line of reasoning lies behind
the use of different consultants in the identification, planning,
appraisal, implementation, monitoring and evaluation phases.

Third, that the fragmented approach leads to a heavy reliance on
written documentation as the carrier of information and continuity.

In fact, the objectives oriented project planning and management tool,
LFA, was originally developed in order to enhance the quality of the
project documentation. The LFA tool structures the main elementsin
aproject, highlighting the logical linkages between intended inputs,
planned activities and expected results. It also organises important
assumptions, indicators, and means of verification, which shall assist
subsequent evaluation activities™.

The Project Document -- management by specification

Theimplication is that the controls are of a bureaucratic and hierarchic
nature. Development organisations manage their projects almost
exclusively through written specifications. A multitude of actors may
undertake the actual work, often in competition with each other based
on parameters of price and professional capability, but the project
specification, primarily as expressed in the Project Document, is the
principal means of control. This specification defines the project in its
entity and assures continuity and consistency over the project'slife
cycle.

In principle, the project document constitutes an al-inclusive
specification of the project. It constitutes the contractua basis
between the sponsor (Danced) and the implementing consultant. The
project document lists a number of objectives that the project must
achieve in conjunction with a set of indicators of how to verify if those
objectives have been met when the project ends. The project
document is therefore also an instrument of control that holds the
implementing consultant accountable for his performance on the job.

It isin this context that the Project Document becomes a document of
key importance. The Project Document becomes the glue that binds
together the web of actors and activities that constitute a project.

The structure and elements of a CP project

By mid 1998, Danced planned to undertake three cleaner production
projects in South Africa: one project in each of the three industrial
sectors of fisheries, textile, and metal finishing.

" The PC and LFA tools are described in more detail in e.g. Mikkelsen (1995).
The topic of planning in environmental projectsis dealt with in more detail in
Chapter 4.
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Strategic analysis had preceded the selection of these three industrial
sectors. One of the considerations that influenced the choice of sectors
was that cleaner production demonstration projects had been
undertaken in similar Danish industrial sectors. There wasthusa
knowledge base in Denmark, not only concerning specific technology
solutions at company level, but aso concerning managerial
technology, including a number of analysis and decision support tools.

Analysis of lessons learnt from earlier CP projects had furthermore
reveal ed the importance of an early involvement of key actors within
the sector, specifically the sector's employer association as well asthe
sector's normal providers of expertise, for instance a sector research
institute. Experience had shown that the involvement of these actors
greatly facilitated the dissemination of results (within the sector) after
project completion, thereby increasing overall project impact.
Involvement of these actors was therefore laid out as a precondition if
Danced was to provide financial support.

Table2 Elementsof a'typical' Danced cleaner production project,
asit was conceived for the South African fish industry

Project phase Main activities Outputs Danced support
Information Study tour and Parti cipating companies Financial support to
training course have a general knowledge  study tour (100 %)

of CP opportunities

Analysis CP auditsand Investment proposals Lump sum subsidy to CP
feasibility studies audit (estimated at 25 %)

Physical Carry out the New plant hardwarein Subsidy to capital outlay

investments investment projects  operation (20 %)

Dissemination of Information Other companies are Subsidy to information

results and campaign aware of CP opportunities  dissemination activities

awareness creation

Note: Thetypical total budget of a Danced cleaner production project is around DKK 12m. About 40 percent of
that amount goes into the physical investment subsidy.

Source: Information in the Project Document (Danced 1998)

A typical project would comprise four main activities: information,
analysis, implementation and dissemination (Table 2). Thefirst phase
would comprise an information campaign to arouse interest amongst
potential industrial enterprises and address negative myths, in
particular myths concerning the unfavourable financial feasibility of
CP pollution abatement. An important activity in this phase was a
study tour to other industries, which had successfully implemented CP
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measures. The second phase would deal mainly with technical
analysis. Interested enterprises would conduct environmental auditsin
which CP options would be identified and their feasibility evaluated.
The output of this phase would be a number of CP investment
proposals, which would be forwarded to Danced as part of an
application for financial subsidy. Actual investments would then be
carried out in the third phase. The fourth phase would comprise
dissemination of the positive experiences with CP, in order to promote
amore widespread adoption of CP practices in the South African
industry.

The underlying assumptions of a Danced cleaner production project
are thus that CP options are fundamentally favourable to industry but
that a number of barriers are first to be overcome. In particular
barriers associated with lack of knowledge, misconceptions about poor
financia feasibility, and lack of seed capital. The fundamental project
ideais that the successful implementation of a limited number of
demonstration projects and subsequent promotion of the benefits of
these projects will significantly facilitate the promotion of CP in South
African industry.

The description so far has concerned the empirical field of this study,
in particular outlining the concept of a Danced 'cleaner production
project’. The description will now move on to a discussion of the
research strategies that have been chosen to examine this empirical
field.

Four research types

Launsg and Rieper (1997:39) provide a typology involving four
distinct research types: the 1) descriptive, 2) explanatory, 3)
understanding, and 4) action oriented research types. A typology
always involves some reductionism in order to be able to fit a number
of complex, and to some extent overlapping, concepts into an orderly
framework. It isnevertheless a useful vehicle to describe and add
perspective to the research activities undertaken in this study, which
draw rather freely from all four main categories. With this cavesat in
mind, | will proceed with a brief review of the typology.

The descriptive research type

Thisresearch type hasiits historical originsin the production of
national statistics. How many people were in injured in workplace
accidents last year?, how long was the average recovery period?,

the 25 percentile recovery period?, the 50 percentile?, etc. Which type
of workplaces produced which injuries?, what is the distribution of
accident rates in terms of company size?, in terms of management
structure?, in terms of safety committee meeting frequency?, etc. The
core question in this type of research is; What is the distribution of x in
terms of y? An often-used methodology is the sample survey.
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Some central quality requirements must be met for this positivist
research type. The phenomena must be described (measured)
‘accurately’, that is, the measurement must reliable, valid, precise, and
generaizable.

Reliability refers basically to repeatability, that the operations of the
study, such as data collection procedures, can be repeated with the
same results by different researchers. Thisimpliesthat the researcher
Is neutral and that neither he nor his techniques of measurement
influence the subject of the research in any manner.

Validity (sometimes construct validity) means that the correct
operational measures are established. Does the researcher really
measure what he claims to be measuring? The issue of construct
validity in OHS studiesis not trivial and laden with difficulties. Inthe
measurement of occupational illness, for instance, construct validity
would be compromised if a measurement of occupational sickness,
which isrelated to socia role performance, were confused for
occupational illness, which is biology based. When researching
accident rates, the researcher must be cognisant of the intricacies of the
various data sources.

In South Africa, for instance, non-fatal accidents are only reportable to
the Department of Labour (DOL) if they result in 14 days or more off
work, while they are reported to the Workmen's Compensation
Commissioner (WCC) if they result in one day or more off work. But
on the other hand does DOL reporting comprise accidents to all
workers, while WCC reporting only comprises accidents to insured
workers, leaving out uninsured groups of workers. Reporting of
accidents may furthermore be influenced by a number of other factors
not related to the occurrence of accidents, for instance financial
incentives to over- or underreport accident, coercive pressures of overt
or more subtle sorts if somebody is embarrassed by the occurrence of
an accident, etc. Improper use of data sources may thus easily
compromise the validity of the findings.

Precision refers to the unit of measure being employed, for instance if
absence from work is measured in hours or in days.

Generalizability, sometimes termed external validity, refersto the last
stage of the research activity -- if the findings have greater validity
than merely for the project in which they were generated, if the
findings from a sample are generalizable to alarger population.

The dominating perspective in the descriptive research type is that of
the researcher. He identifies the problem to be researched, he defines
the data collection instrument, and he controls the data collection
procedure. The subject of the research is basically seen as a passive
provider of information. The relation between the researcher and the
subject of the research is one of distance and minimal interaction in
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order not to compromise the quality requirements associated with
positivism®®.

The explanatory research type

The major aim of explanatory studies is to indicate causality between
variables or events, to attempt to explain a given phenomenon in terms
of specific causes. The core questionsin thistype of research are:
which x are causes to y?, or which y are consequences of x?

The general quality requirements are the same as for the descriptive
research type. But avalid causal explanation must meet three
additional requirements (Mouton and Marais 1990:43):

- That a demonstrable relationship exists between the
phenomena or, stated differently, that the causal (or
independent) variable x co-varies with the dependent variable
y, and

- That there is a specific sequence of cause of effect (temporal
sequence)

- That a specific phenomenon, X, isthereal cause of y

Thereisadirect link between explanatory research and predictive and
evaluative research. If it were possible to construct a causal and
universally valid model of x leading toy, it would, in principle, be
possible to make generally valid predictions of future interactions of x
ontoy.

Thisresearch typeisin extensive use in the medical community where
itis embodied in the so-called controlled experiment, in which study
units (patients) are alocated at random to either experimental
(treatment) or control (non-treatment) conditions. A characteristic of
this approach is that causality is defined in terms of an underlying law
of nature.

However, critics of this positivistic tradition have argued that similar
laws have yet to be discovered in the social sciences. Causal
relationships in the social sciences would imply determinism, the
argument goes. But if it is assumed that human activity isfree, as
implied in voluntarism, causality in the explanation of human
behaviour cannot be supported.

Evaluative research is concerned with the assessment or evaluation of
agiven practice or intervention. For example, if the implementation of
a set of systematic safety management activities leads to areduction in
the number of accidents. However, because controlled experiments
are very difficult to undertake in a socia setting, and because the entire

> For amore in depth discussion of positivism see, for instance, Mouton (1993)
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concept of causality can be contested on philosophical grounds,
evaluative research activities cannot be expected to yield 'solid
evidence' in favour of certain propositions in the social sciences (and
in much OHS research).

The interpretative research type

Interpretative social research is concerned with the discovery of
meaning -- of finding out what people think, and how their personal
reasons and motivations can be used to understand them. An often-
used methodology is the case study in which the researcher attempts to
discover meaning through interviews, participant observation and
content analysis of written material.

Interpretative research holds that meaning is created in asocial system.
Meaning isasocial construction in which the observer cannot escape
his own social experiences and tacit knowledge. It istherefore
impossible for an observer to ask an 'objective’ or value-free question,
because a question will aways be constructed from the (unique) set of
tacit knowledge, that make up the researcher's background. A problem
can never exist inisolation, a problem is always a problem to
somebody, and thisis asimportant to discover, as to discover the
problem itself.

Traditional positivist notions of objectivity and quality are discarded in
interpretative research. Indeed, most adherents of interpretative
research are firmly rooted in a critique of positivism®®. Instead, they
seek to define different sets of quality criteria, for instance methods of
triangulation, in which aresult is trustworthy, if several different
methods lead to the sameresult. The reader isreferred to literaturein
the footnote for a more detailed discussion of these issues.

The core question in the interpretative research is: What isx? This
type of research is therefore often generating new hypotheses or new
theory. For instance, a case study referred to in Yin (1989:37) was
based on experiences from asingle city, New York. However, it

16 Pauw (1993:99) gives alucid introduction to phenomenology starting with the
punchline of a catholic congregation joke: ‘Are you confessing or are you
bragging?. In order to tell, we must attempt to understand from within this
person’'s mind, we cannot expect to be successful if we seek to explain fromthe
outside as a positivist would attempt to do. Also, avery well articulated
phenomenological critique of positivism and, at the same time, a balanced
recognition of the problems arising from discarding the notion of objectivity, are
presented in Silverman (1973) and Walsh (1973). For example, Silverman
(1973) quotes Pollner that "All inquiry has a domain which is presumptively
independent of its being taken up in concern, indeed, without the presumption of
an essentially objective world, inquiry losesits sense of inquiry." (ibid:6,
emphasisin original). Interpretative research isalso closely related to
hermeneutics and the hermeneutic circle (e.g. Launsg and Rieper 1997:28). See
also Schdn's convincing account of how problem setting is a process in which we
name the things to which we will attend and frame the context to which we well
attend to them (Schon 1983:44). A review of validity requirements for
qualitative case research is provided by Yin (1989:44).

25



Chapter 2 Empirical field and research methodology

covered broad issues in urban planning, such as the role of sidewalks,
the role of neighbourhood parks, the need for small blocks, etc. The
study challenged existing theories and eventually led to new empirical
inquiries to examine some of the new propositions. Although findings
from a case study 'sample’ cannot be generalised to a broader
population, Yin argues that findings from a case study can be
generalised to theory.

The action research type

Action research is, at its name implies, specifically committed to the
use of action as a means to bring about social change. Most action
research takes its point of departure in a clearly expressed political
agenda: one of empowerment, especially of less powerful people, one
of socia change, one of democracy, and one of bringing about a
change in people lives towards the better. Action research embodies
elements of learning and change, which are seen as inseparable from
the research processitself. The core question of action research is:
How do actors develop new patterns of acting (or behaviour) as they
acquire new knowledge, either presented to them by the researcher or
through a process of self-discovery, asthe research activity proceeds?

Action research is aresearch practice with a clear socia agenda. It
promotes broad participation in the research process and supports
action leading to amore just or satisfying situation for the stakeholder.
Itsaim is to democratise the relationship between the professional
researcher and the local interested parties. Action researchers criticise
the interpretative approach for being too subjective and relativist -- the
interpretative approach is seen as passive, not helping people to see
illusions around them so that they can improve their lives.*’

Action researchers thus discard standard notions of positivist
objectivity. They do so overtly and with pride, claiming that they face
afundamental choice that hinges on a dilemma of rigour or relevance
-- the dilemma of rigour of science or the relevance for usable
knowledge. Quoting Argyrisand Schon (1991): "If social scientists
tilt toward the rigor of normal science that currently dominates
departments of social science in American universities, they risk
becoming irrelevant to practitioners demands for usable knowledge.

If they tilt toward the relevance of action research, they risk falling
short of prevailing disciplinary standards of rigor." (ibid:85).

Action research can produce insights, and in particular bring about
changes in the existing situation, that the other types of research
cannot. However, the continuous blending of intervention,
observation, and theory construction in action research creates severe

7 The core question is paraphrased from Launsg and Rieper (1997:33). The
strongly articulated positions in favour of action research are taken from
Greewood and Levin (1998:3-4) and Neuman (1994:66-68). For a discussion of
the possible validity shortcomings of action research activities | will refer to an
illuminating analysis provided by Argyris and Schoén (1991).
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and largely unresolved problems for evaluating the quality of action
research interventions and the validity of their findings. This caveat
should be borne in mind but is not dealt with further in this chapter.

Readers are referred to the references provided in the footnote.

Four research types brought together

As was noted in the beginning of this chapter atypology always
involves elements of reductionism, highlighting core features of the
different research typesin their pure form, and emphasising the
differences amongst them. Y et, this section will conclude precisely
with presenting a typology of the four research types (Table 3).

Table3 Differencesamong the positivist, phenomenological and
post-modern resear ch approaches
Descriptive and explanatory  Interpretativeresearch  Action research
research (positivism)
Reasonfor  To discover natural laws so To understand and To smash myths and
research that people can predict and describe meaningful empower people to
control events action change society
Nature of Stable pre-existing patterns Fluid definitions of a Conflict-filled and
social or order that can be situation created by governed by hidden
reality discovered human interaction underlying structures
Nature of Self-interested and rationa Socia beingswho create  Creative, adaptive
human individuals who are shaped meaning and who people with unrealised
beings by external factors constantly make sense of  potential, trapped by
their worlds illusion and exploitation
An Islogically connected to laws Resonates or feelsright  Supplies people with
explanation  and based on facts to those who are being tools needed to change
that istrue studied the world
Good Is based on observationsthat  |s embedded in the Isinformed by atheory
evidence others can repeat context of fluid social that unveilsillusions
interactions
Place for Scienceisvalue free and Values are an integral All science must begin
values values have no placeexcept  part of social life: no with avalue position,
when choosing atopic group's values are some positions are right,
wrong, only different some are wrong.
Based on Neuman 1994:75
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It istrue that there are fundamental and severe epistemol ogical
differences amongst them, and that differences on thislevel tend to
group the research types into competing, and somewhat mutually
exclusive, approaches for research. Indeed, when the research types
are grouped by their epistemological underpinnings, asin the typology
in Table 3, there appears to be little prospect of bringing the research
approaches together in one single research project. They appear as
competing, and mutually incompatible, views on how research can be
conducted.

However, the research types may also be seen as complementing (in
contrast to competing) each other, bringing together insights that
neither technique cannot provide by itself alone. This more benign
view of the different opportunities that each of the research traditions
offer, isonethat is pursued in thisthesis.

Mouton and Marais (1990:168) illustrate this point of view in their
presentation (after Van Leent) of a'scientific space' (Figure 2)
consisting of three dimensions. In thisview, aresearch project can
combine methodol ogies from both quantitative and qualitative research
methodologies, supplementing rather than excluding each other.

A Quantitative
Explanatory research
Level: Height
Goal: Explain

Quantitative
Descriptive research
Level: Breadth

Goal: Describe

>

Qualitative
Interpretative research
Level: Depth

Goal: Understand

Figure?2 Resear ch within three dimensions of the 'scientific space'
After Mouton and Marais 1990:170
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e On the breadth dimension in the 'scientific space, the scientist
attempts to describe a phenomenon as exhaustively as possible, for
Instance using survey research techniques within the descriptive
research tradition. Approaches to theory development on this
dimension would, for example, include the construction of
typologies.

¢ Onthe height dimension of the 'scientific space, the researcher
concentrates on a detailed investigation of asingle variable,
attempting to explain phenomenain terms of causal relationships.
This activity falls within the explanatory research tradition.
Research techniques would include experimental designs seeking
to control nuisance variables as stringently as possible. Inthefield
of theory construction the researcher tends to follow a hypothetico-
deductive approach.

e Thethird dimension is characterised by attempts to penetrate the
nature of phenomena, seeking to understand how our research
subjects construct meaning from their experiencesin real life.
Questionnaires and other pre-constructed measuring instruments of
inquiry are not suitable for this purpose. Instead, we must turn to
gualitative methods, conducting unstructured interviews,
participant observation etc, activitiesthat fall within the
interpretative research tradition.

Compared with the typology in Table 3, Mouton and Marais' scientific
space does not accommodate action research. A fourth imaginary
dimension could be added to the figure representing the extent to
which it is the purpose of the research to bring about change. That is,
the extent to which research is oriented towards action or merely
towards the provision of new insights. Mouton and Marais do not
include action research in their figure, probably because that research
type was only in its embryonic stage in the mid-1980s. Still, afourth
dimension can be included conceptually, but not visually, of course.

This Ph.D. study has taken the approach of positioning itself rather
freely in the expanded 'scientific space' of four dimensions. The basic
position is that we must be open to those insights that the different
techniques can provide us with, as long as the shortcomings of the
various techniques are kept clearly in mind, in particular what
concerns the questions of validity and quality. Aswill be described
below, this study employs research activities that draw generously
from all four research traditions.
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Research activities and methodologies

Activities relate to distinct segments of the empirical field

The research undertaken in this Ph.D. study can be grouped under four
separate headlines. This differentiation is based on how the research
activity relates to the large and quite complex empirical field, asit was
unfolded in the earlier Figure 1. Each of the four research activities
thus deal with a defined segment of the empirical field asvisualised in
Figure 3 below.

’ Parliament ‘

----llIlllllelb.

@ “““‘- ‘ ....'..~

.i‘ T

_J:j TOR 1 *
- ‘

1.
Fish case study:

Interpretative research type
- participant observation

- interviews

- document analysis

- hypothesis generation

o’ Metal finisher case study:

"o, Interpretative research type

3 - participant observation
M - interviews

3 - - document analysis

: . - hypothesis generation

OHS management system study: r = P g
Q

Decriptive research type e

- analysis of published statisitcs o
@)

Explanatory research type [a)

- postal questionnaire °

- WCC sample survey qo_-’.

- hypotheses testing activity CT. 4.

. The Durban club study:

Interpretative research type ~

. ipri(ret:\i:g\?vzt observation ™~ Action research type

) ) - intervention

- document analysis - interviews

- hypothesis generation - hypothesis generation

Figure3 Thefour research activitiesin thisstudy

The first two research activities relate to two of the Danced cleaner
production projects, the ones for the fish and for the metal finishing
industrial sectors. The main difference between them is one of timing,
asthe two CP projects are in different phases of their project cycle.
The fish CP project provided an opportunity to gain insights into what
happens in the implementation phase, whereas the metal finishing
study was an opportunity to examine the initial planning phase. This
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was more or less in accordance with what was initialy planned in the
study plan of this Ph.D. project. But, the CP project for the textile
sector, which was planned to be the main study object, was delayed for
about one year, partly due to considerations whether a more product
oriented approach should be pursued in this project. Fortuitously,
opportunities for two highly relevant research activities emerged, one
concerning the application of formal management systemsto OHS, the
other concerning an intervention in small business setting.

The fish case study (project implementation activity)

The fish cleaner production project should abate pollution from a
relatively small number, less than twenty, large companies. By the
end of 1998, precisely when this study was initiated, the fish project
was about to start its implementations phase. The final Project
Document had been prepared, the tendering process had been
completed and the implementing lead consultant was appointed shortly
thereafter. The timing and setting for the fish CP project was therefore
ideal for undertaking a case study of the activities and processes that
take placein theinitial implementation phase.

Thefirst phase of the CP project, the two-week study tour, took place
in April 1999. The study tour comprised two elements; partly visitsto
Danish industries that had successfully implemented various CP
technologies and partly presentations on CP concepts and techniques.
| joined this study tour as a participant observer. At the end of the
study tour | undertook a survey of the tour participants expectations
prior to the tour, their attitudes towards CP and which activities they
would engage in when they returned to their companies in South
Africa The survey took the form of a questionnaire in which the
respondent marked their responses on a Likert scale, afew questions
were open-ended.

Back in South Africal visited six of the fish companies and undertook
unstructured interview with the participants from the study tours. The
fish case study was furthermore based on content analysis of written
material, primarily of the Project Document and of the written training
materials that were part of the study tour.

These activities in this case study generally fall under the heading of
the interpretative research type, where the purpose of the research
activitiesisto discover meaning and generate hypotheses. The general
industrial setting of the research activitiesis one of large companies,
apparently receptive to 'management system' approaches.
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The metal finisher case study (project planning activity)

Metal finishing covers a potentialy large number of operationsin
which ametal product is given some sort of surface treatment. It
comprises galvanising, electroplating, painting, coating, and other
processes. Of particular interest is the electroplating industry which
coats metal products with layers of other metals of choice, for example
zinc, chrome, copper, nickel or cadmium.

From an environmental point of view, the electroplating sector is
highly relevant to target. The sector is also highly relevant from an
occupational health and safety point of view. There are many ‘twin-
problems' of which problems in the external and the internal
environment have the same underlying cause: the use of atoxic
substance in the production process.

Many of the processes are relatively simple, require limited capital
outlay, and only modest technical knowledge. A number of small
companies are active, some with only a few employees and operating
from interim facilities. The industry is also highly disorganised.
Factors such as over-capacity in the sector, extensive price competition
and genera mistrust are barriers to the formation of an effective
industry association.

By early 1999, a consultant had begun the task of defining the strategy
and identifying the major elements of the project. The project
document was completed by the end of 1999 and went into tendering
in early 2000. Project implementation was initiated by mid-2000, at
the sametime as| left South Africa

The metal finisher activity therefore constituted a good opportunity to
carry out a case study of the activities that take place during the project
preparation phase. The research activities were mostly participant
observation, unstructured interviews, and documentary analysis.

| generally followed the consultant as a participant observer,
sometimes taking active part in the activities. In the problem analysis
phase thisincluded visits to factories, interviews with representatives
from industry associations, service providers and public authorities, as
well astaking part in a so-called stakeholder workshop. | also joined
the consultant in a number of meetings with the to-be project
preparation committee and with Danced representatives. During thus
activity, | sought to bring forward suggestions for how to introduce
OHS considerations into the Project Document.

The same consultant was also involved in the planning of the CP
project in the textile industry and | joined him in some these activities
aswell. However, the textile project was delayed for other reasons,
and the observations that | made there are equally applicable to the
metal finishing planning phase.

32
Hedlund 2002.doc



Chapter 2 Empirical field and research methodology

Hedlund 2002.doc

These research activitiesin this case study are generally similar to
those of the other case study, i.e. mostly of a hypotheses generating
nature, seeking to discover meaning. The general industrial setting is
one of amixture between afew large and well-organised hot-dip
galvanising companies and a large number of small and medium sized
enterprises (SMSEs) in a disorganised environment.

The OHS management system study

As the fish case study proceeded, a hypothesis slowly took form: that a
potential manner of integrating CP and OHS would be integration at
the level of methodology®, that is, for large companies, integration at
the management system level. However, as| went further into the
topic of systematic OHS management, | was surprised to discover the
almost complete lack of studies evaluating the effects of OHS
management systems.

As chance would have it, a South African organisation, Nosa, partly
financed through the workmen's compensation system, had developed
a system for the systematic management of occupational health and
safety. The so-called Nosa 5-Star system had been in operation for
close to two decades. A number of the fish companies referred me to
the Nosa system, and it was apparently in broad use in the South
African industry.

However, the only study reported in the scientific literature, which was
based on own empirical data, depicted that type of 5-Star systems as a
sham, finding no evidence that the system was able to lower accident
rates (Eisner and Leger 1988a). In Australia, the National Safety
Council of Australia(NSCA) also operate a 5-Star safety rating
system. Yet, inthe year 2000, areport prepared by researchers at
Victoria University for the National Occupational Health and Safety
Commission on the effectiveness on occupational health and safety
management systems (OHSMS) stated that ... several experts
asserted »they [OHSM §] don't work« [...]. More common was
conditiona agreement that they could work, but » the jury is still out«"
(Gallagher et a. 2000:21 emphasisin origina). The report continues,
"Very little empirical research has been done to evaluate the
effectiveness of OHSMS' (ibid:22).

The following hypothesis therefore slowly took shape: A top-down
management approach to occupational health and safety within a
predominantly cost-efficiency discourse, such as the one by Nosa, is
largely ineffective in improving the occupational health and safety
performance of companies.

Should this hypothesis be true there would be very little reason to
embark on a methodology-level integration strategy in the Danced CP
projects. It was therefore decided to undertake a study evaluating the

18 A discussion of the concept of ‘integration’ and how this may be accomplished
is provided in the next chapter.
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effect of the Nosa system in order to test this hypothesis. The first
part of the research was based on participant observation as | joined
the Nosa auditors and sat in as an observer during the star auditing
sessions. | attended four Nosa audits in August — September 1999
amounting to 9 days of participant observation. On one occasion | was
able to go back to the company after the audit had taken place and
conduct unstructured in-depth interviews with a company
representative on his perceptions of what had happened during the
audit. Again, thisactivity iswithin the interpretative research

tradition, seeking to discover meaning.

The second part was a comparative study of the accident performance
of Nosa companies compared to general industry. This part is based
on two cross sectional surveys. Thefirst activity was a postal survey
sent to all manufacturing companies in South Africathat had been
committed to the Nosa system within a specified 3-year period, in total
399 companies. The second activity was sample survey of those
companies claims reported to the Workmen's Compensation system,
drawn from that organisation's database. This research activity thereby
positions itself in the positivist tradition of explanatory research, that
is, a hypothesis testing research activity.

Baseline data on occupational safety in South African manufacturing
industry were required in order to complete the explanatory activity
above. A review of amost 30 years accident statistics combining data
from various official sources was therefore undertaken. Thisresearch
activity is of the positivist descriptive type. The quantitative parts of
this research took place October 1999 — May 2000.

The Durban Club study

The last research activity in this study is related to a project that the
University of Natal (Durban) was running with a so-called Waste
Minimisation Club (WMC) of small metal finishing companies.

There are about 90 metal finishing operationsin Durban, many of
them small operations, the owner typically having an artisan
background. Many are operating in a competitive jobbing market and
they are not organised in any type of industry association. In 1997-
1998 the Durban municipality embarked on an aggressive campaign to
limit pollution from that industrial sector. The elements of the
campaign were so stringent that the business ownersfelt it would
effectively force all of the electroplating companies either out of
business or out of town. Some of the electroplating company owners
took the unusual step of organising themselves in order to challenge
the authorities in a unified manner. A group of about 30 platers then
formed a WMC with the aim of sharing experiences and knowledge on
waste minimisation techniques. The WMC was set up on an
experimental basis, backed mainly by researchers at the University of
Natal.
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As| have been informed, the Durban Club isthe first examplein
South Africa of small and medium sized companies organising
themselves in an information sharing network type organisation.
Waste minimisation falls under the umbrella cleaner production
concept and it would clearly be relevant to the present study if the
Club would take on OHS issues aswell. The Club accepted my
proposal to make regular OHS presentations at their meetings.

The OHS approach chosen was that developed by the International
Labour Organisation (ILO) in which OHS issues are tied to genera
productivity and cost efficiency interventions; the co-called
International Program for the improvement of Working Conditions and
Environment (known as PIACT, after its French name). The approach
had been devel oped and tested in a SM SE environment in Asia
(Thurman et al. 1994, Kogi 1990).

Important features of this approach are that 1) the activities are
adjusted to meet real needs and local conditions, 2) through sharing
and reinforcing positive experiences, 3) in an action-oriented
environment that, 4) encourages participatory action. Learning from
others positive experiencesis amain strategy in this approach. This
entails that the researcher prior to the presentations visits companies
and familiarises himself with their operations and collects information
on good practices already in place. With the permission from the
company owner, the good practices are presented at club meetings
along with more general OHS and productivity improvement
information.

Over the period September 1999 — June 2000 fourteen factory visits
were undertaken and unstructured interviews conducted. Two
presentations were prepared. One presentation was given on two
different sites encouraging the company owner to bring in employee
representatives. Two presentations were given to the company owners
at club meetings.

The interactions between the researcher and the company club
members have been of a cyclic nature, first to collect information, then
actively to intervene by providing them with specific information
seeking to influence their behaviour, then to observe the effect, if any,
that intervention had. The cycle then starts over again with collecting
new information, intervening, etc. In this process, the researcher
actively interferes with the subject of the research throwing overboard
standard positivist quality criteriato research. This research thereby
clearly positions itself in the action research tradition, actively
attempting to bring about change, and where hypotheses are generated
and tested on a continuing basis.
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Chapter 3. Integration

Structurally different, yet inseparable

There are major structural differences between the areas of
occupational health and safety and the environment. They are dealt
with separately from aregulatory and enforcement perspective. Thisis
partly due to the historical developments within to two areas, and
partly due to different actor constellations.

The timing has been different. Worker protection concerns became a
feature of the 1800s"® while environmental concerns appeared on the
scene about a century later. Occupational health and safety iswidely
regarded as an industrial relationsissue in which only few actors
groups have legitimate interest. Thisisin stark contrast with the
sprawling actor constellations within the environmental area, which,
for instance, could even include representatives from future, yet
unborn generations. The two areas are regulated by two different state
institutions, which have no particular tradition of co-operation.

However, studies also indicate that some companies, in particular the
smaller ones, do not maintain a clear separation between the external
and the internal environment. Thisis particularly true for the
employees, who find it difficult to view workplace exposure issues
separate from company emission issues (Rasmussen 1995:245).

¥ Indeed, the concept of an unsafe workplace can probably only be traced back
to the dawn of industrialisation in the 1700s. Thisis not suggest that work was
free from danger before the industrialisation but the conceptual separation
between living and livelihood (working) had not yet been well developed. It was
William Blake and Karl Marx who identified the degradation of labour in the
Lancashire textile factories, the infamous 'dark satanic mills' of England. Marx'
contribution was to describe the concept of unsafe workplacesin atheory of
domination and exploitation. This new critical and pessimistic view of
workplacesis, in my opinion, ever so evident in the work of Foucault, who has
argued at length that the rise of the factory and the prison occurred
simultaneously and involved exchanges between the two in the development of
technologies of discipline and control (!) . Aldrich (1997), Pefia (1997:25-30,
346).
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This chapter attempts to examine in more detail what different options
are availablein an integration context. The chapter will first examine
how the two areas relate to each other. It will then be argued that these
relations call for an integrated approach. The concept of integration
will then be examined after which various means to accomplish
integration of OHS into a CP projects will be discussed.

Relationships

At the company level, Zwetsl oot (1994:33-37) and Kamp (1997:29-31)
identify and discuss different types of relationships between problems
regarding working conditions and the environment. The
characteristics of five such relationships are shownin Table 4
overleaf.

Twin problems are those in which a negative environment impact and
poor working conditions can be traced back to the same root source,
for instance the usage of a specific chemical substance or the use of a
particular process or technology. The proper identification and dealing
with twin problemsis optimal as oneintervention will produce
benefits in both working conditions and in reduced environmental

load. Twin problems are at the core of an offensive integration
strategy -- seeking optimal solutions.

The relationships environmental, or working, conditions as a cause are
essentially similar to the earlier discussion of media shifting. Inthis
case the intervention failsto identify twin problems and therefore
givesrise to new problemsin the other field. Media shiftingisat the
core of adefensive integration strategy -- avoiding sub-optimal
solutions.

A missed opportunity refers to situations where an intervention in the
one field does not produce a new problem in the other field, but failsto
aleviate one. The basic argument is one of sub-optimality. If, for
instance, a process is redesigned to address problems in the one field,
unrelated problems in the other field could also be solved at little or no
additional cost. The identification of such opportunitiesis part of an
offensive integration strategy -- seeking optimal solutions.

Indirect causal linkages are similar in nature to twin problems, the

main difference being one of timing. Twin problems relate to the
production process, indirect causal linkages take a life cycle approach.
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Table4  Typeof relationships between problemsregarding

wor king conditions and the environment

Type Characteristic Examples
Twin Problemsin the fields of The use of pesticidesin agriculture is affecting both
problems working conditions and farm workers and the eco-system
gﬂéﬁ?ﬁ;ﬂé arise from the The use of cyanide electroplating technology
congtitutes a hazard to workers and to the
environment from extremely toxic cyanide.
Organic solvents in the printing industry affect both
the workers and the environment
Environ- The dealing with an Theinstalation of filters to limit emissions of
mental environmental problem harmful substances create a new occupational hazard
conditionsas | causesanew problem with | when those filters must be serviced
acause mce):jli(;nslgqﬁ%?]dm ons - The replacement of non-toxic but ozone depleting
9 CFCsin refrigeration units with highly toxic
ammonia has created a new hazard in the workplace
and a new hazard in urban areas from the road
transport of toxic ammonia
Working The dealing with a A ventilation unit creates a noise problem for the
conditionsas | workplace problem causes | nearby local community
acause arr:)%?ver?]n\_/_l ronmental Resolution of indoor climate problems for instance
Eq ediashiftin related to thermal comfort or indoor air quality lead
9 to the installation of heating, ventilating, and air
conditioning units that consume large amounts of
energy, operate with toxic chemicals, and create
environmental problems when disposed of.
Missed The dealing with aproblem | Measures to reduce the emission of hydrocarbons at
opportunity in one area misses an fuel depots and consumer outlets fail also to address
opportunity to resolve a ergonomic problems
problem in the other area
Indirect Different stagesinthelife | PVC plasticsinvolve use of carcinogenic MVC
causal cycle of materials being during the production phase and constitute a hazard
linkage relevant to working to the workers

conditions and
environmental problems

Softening agentsin the PV C is a problem for the
users of the product.

When the PV C product is discarded, dioxin may be
formed in the incineration plant and emitted to the
environment

Hedlund 2002.doc

Based on Zwetsloot 1994:35, Kamp 1997:30-31
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Defining integration

This chapter attempts to examine in more detail what different options
are availablein an integration context. The starting point will be to
define integration not in terms of the form it takes, but in terms of what
it does and what it attempts to bring about. Within this definition
integration of OHS and environmental issues takes place, when:

e considerations about solutions within one field do not take
place without simultaneous considerations about possible
consequences for the other field.

Integration attempts to bring about the following benefits

e to achieve abetter prioritisation and more efficient utilisation of
the resources spent on OHS and environmental issues, because
attention and higher priority is given to root problems that cause
adverse effects within both areas -- an offensive integration

strategy

e to prevent media shifting in which environmental problems are
shifted to worker health and safety problems, or vice versa-- a
defensive integration strategy

e not to overlook opportunities for improvements in e.g. the working
conditions when environmental objectives are pursued, or vice
versa -- an offensive integration strategy

e idedly, to achieve synergy effects, environmental work can benefit
from the workers' involvement in OHS work and their detailed
knowledge of the production processes; and OHS work can benefit
from the top management |eadership and attention usually reserved
for environmenta work only -- an offensive integration strategy

Having defined integration in terms of what isto be achieved, the
discussion will then turn to how integration can take place. Before this
discussion can take place however, a conceptua model of
organisational change will be outlined.

A simple conceptual framework for integration

Leavitt (1965) provides a conceptual framework that identifies four
distinct, yet interdependent, variables in an organisation that must all
be considered if organisational development isto be effective (Figure
4). Few people would argue that the model is overly complex or
sophisticated. Rather, the model appears to be decidedly simplistic.

Y et, the value of amodel lies with its ability to guide concepts and
analysis, not with its level of sophistication. Leavitt's conceptual
framework for analysing organisational change has passed this test by
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providing a foundation for earlier work® concerned with identifying
different types of and levels of integration.

(=5~
NV

Figure4 A simple model to analyse or ganisational change
Source: Leavitt 1965:1145

An organisation is producing some sort of goods, material or
immaterial, which are in demand from the external world, the
organisation's raison d'étre. To produce, a series of tasks must be
accomplished by the people (actors) in the organisation. They do so
within an organisational structure defining the division and co-
ordination of subtasks aswell as hierarchy and lines of authority. The
people (actors) carry out their work using different types of technology
(tools) broadly defined as hardware tools, skills and knowledge, or
specific methodol ogies of work, for instance a systematic approach to
problem analysis and solution.

Leavitt's main point isthat these four subsystems are highly
interdependent and that any change in either one system must be
accommodated by change processes in the other three aswell. 1n other
words, successful organisational change must involve a unified and
coherent change approach involving all four components. With this
conceptual model as a starting point three major understandings, can
be identified of how to change the organisation's tasks so that greater
emphasisis placed on OHS or environmental issues. These
understandings focus in turn on tools, actors, and structure.

% This framework forms the basis for integration discussions in e.g. Kamp
(1997), Rasmussen (1995), and probably also Broberg (1997).
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Applying the framework to identify means of
integration

Looking at tools

The 'tools' (technology) concept is broad, comprising the knowledge
and skills of the people in the organisation and of the methodologies
they make use of when dealing with their tasks. The prime areas of
concern are those of planning and decision making.

In order to make informed decisions people must have information and
knowledge about the issues that they confront. Thisisnormally
provided for in the OHS legislation, which comprises right-to-know
clauses, for instance a right-to-know about workplace chemical
substance hazards. Thisincludes information on the hazardous nature
of the chemicalsin use (e.g. 1abelling symbols) and material safety
data sheets (MSDS) with e.g. information on recommended work
practices to be followed. Within the tools domain, an OHS
intervention could for instance start with an information campaign to
inform the workers of their rights as specified in the national
legislation.

The tools subsystem also comprises knowledge about methodologies
which assist decision making. This could for instance comprise
guidelines on how to undertake a systematic review of ergonomic risks
and a methodology on how to rank those risks according to their
severity. It could be a'catalogue of ideas on how certain classes of
problems had been successfully dealt with in other companies.

The example that follows is taken from the Danced fish CP project.
The project comprises a study tour activity, which deals specificaly
with information and knowledge. "The candidates participating in this
training should be fully equipped to go-back-home and make
environmental assessment of their own companies; their toolbox
should therefore also include a generic Terms of Reference for such

plus the format for applications to Danced [...] for incentive grants.
Other useful ‘tools could be manufacturer’ s catal ogues, lay-out
examples, compendium of key figures on equipment water usage,
environmental key figures (energy per ton raw material, etc.)" (Danced
1998, p 3-7, emphasis added).

The understanding of an organisations behaviour will therefore be
embedded in arational choice discourse. Decision making is seen asa
sequentia process, advancing in certain phases and managed by key
point decisions. The goals of the organisation are assumed to be
unambiguous and people are assumed to agree on and strive to achieve
those goals. People are assumed to decide and behave in a manner
more or |ess consistent with rational choice theory?.

2 This theory and a contrasting one are discussed in more detail in the next
chapter from page 62 and onwards.
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It is true that criticism? has been raised concerning the apparent
inability of people to act in manners consistent with rational choice
theory. Nonetheless do interventions that focus on the provision of
information, and supporting of the decision making process by
providing systematic methods, manuals, guidelines etc, have great
appeal. Many consultants develop and market proprietary 'systems
and 'tools, which assist in systematising information, ranking
alternative scenarios, deciding which issues to deal further with, and
whichto let go. Most of the United Nations CP guidelines and most
textbooks on both environmental and OHS issues fall within this
technology (and rational choice) approach.

A clear example of this tools approach can be found in the Danish
EPA's project 422 which reports the development of a 'tool box' that
couples environmental knowledge with management decisions. The
report states: " The present environmental situation of the company, the
level of ambition of the management as well as the avail able resources
are dways decisive for the prioritization. Consequently, the tools
focus on the possibilities for the company to systematically evaluate
the importance of each individual environmental impact as well asto
prioritize its environmental effort and render visible the reasons for the
choises (sic) made by the management. Thus, the tools support the
company in elaborating a basis for decisions intended for the
prioritization by the management of the environmental effort.”
(Nielsen et at. 1998:eng. summary)

Another clear example of the tools approach can be found in Danida's
guidelines on how to ensure that environmental issues are considered
in Danida's devel opment projects (Danida 1994), i.e. aquite related
agenda of integration. The target group of the guidelines are
"Embassy staff and country desk officers’ (ibid:2), i.e. the persons
who shall use the methodology outlined in the guidelines. The
guidelines' point of departure is the standard planning tool, the Project
Cycle tool, into which additional analysis of environmental issues shall
be undertaken; for instance an overall environmental policy check, an
environmental screening, an environmental assessment, an
environmental appraisal, etc. Projectsare classified into three
categories according to their likely environmental impacts, so-called
black, grey and white projects; black projects are given afull range of
environmental assessments and appraisals;, white projects minimal, and
SO on.

In much the same vein, guidelines on how to integrate OHS into
Danida development project have focussed on integrating working
environment assessments (WEAS) into the project cycle (Hasle and
Nielsen 1994). Project are again classified into three categories: black,
grey, and white. Black projects are given extensive WEAs and white
projects minimal WEAS (ibid:31). Thefocusison 'tool kits' for
screening, for assessments etc.

2 Seefor instance March (1994, 1999), Rasmussen and Jensen (1994).

43



Chapter 3 Integration

Looking at actors

If wetry to understand an organisation in term of the actors, or people,
in the organisation, the unit of analysis becomes the individual person
and the issue of interest becomes the patterns of social interaction
between those individuals. The goals and objectives of the
organisation are then no longer the prime field of interest, rather how
the people perceive those goals and objectives. Nor isit taken for
granted that al individuals pursue the same goals. It must be accepted
that there is a general disagreement on goals and that conflicts of
interest are legitimate and play a major role in shaping the behaviour
and informing the decisions of people.

The understanding of an organisation is therefore embedded in a social
systems discourse. The focusis therefore on the building of formal as
well asinformal alliances amongst actors, on processes of negotiations
and re-interpretation of goals, and of reaching compromises between
actors who pursue different agendas. Decision-making is no longer
perceived as alinear process, advancing in a sequential manner,
informed by key decision. Rather, decision making is better
understood as an iterative or cyclic process in which goals are
uncertain and re-interpreted, and decisions are the outcome of coalition
building, negotiation and compromise between key actors.

Within the OHS field, an 'actors approach can beidentified in OHS
legidation that mandates joint safety committees at the workplace,
thus establishing an organisational platform for workers where they
can safeguard their interests in negotiations with management. OHS
legislation in most countries have provisions for such joint liaison
committees, following the recommendations of the highly influential
UK Lord Robens committee of inquiry, that: " The primary
responsibility for doing something about the present levels of
occupational accidents and diseases lies with those who create the risk
and those who work with them" Robens (1972:7).

An 'actors approach is aso clearly identified in a Danish research
project on employee participation in the preventive environmental
activitiesat firm level. The overall purpose isto improve the quality
of the preventive activities and to entrench the focus on preventionin
the organisation. However, the purpose is aso explicitly to ensure that
OHS issues and environmental issues are considered at the same time
(Aldrich et al. 1995:18), i.e. an integration agenda.

The instrument to achieve these ends is to introduce an actor group
onto the arena where negotiations and decisions take place.
Integration is expected to be amore or less natural consequence of
thelir participation because it isin the self-interest of this group of
actorsto safeguard OHS interests while at the same time deal with
environmental issues.
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Looking at structures

Finally, organisational behaviour may be understood in terms of the
organisation's formal structure, which it isusually at display in its
organisation charts. The focus will then be on the division and co-
ordination of tasks and the management structures that oversees,
controls and maintainsit. Animportant issue is how resources are
allocated within the organisation. The focusis on the organisation's
mechanisms for reward and punishment, on how goals and objectives
are communicated, on formal responsibility, on any financia
incentives (or disincentives) which could influence motivation, and
finally but not least, on the mechanisms of accountability in use that
serve to measure and keep people accountable to meeting agreed
targets or objectives.

Understanding organisational behaviour as an organisational process
underlies commonly heard dictums such as"The first essential step is
to obtain top-level management support and then to use thisto
leverage broad-based support”. If top-management level support is not
secured, the argument goes, the project will be starved of resources,
will fail to meet its targets and most probably collapse. Securing top
management's support is also necessary to establish theissue asa
legitimate objective that the organisation should pursue.

Guidelines on how to implement safety management systems provides
aclear example of this approach in its recommended three-tier
approach. First, aso-called Key-Advocate (an executive in top
management echelons) must be identified and his support won. This
individual will endorse the initiative, support the goals and provide the
necessary resources. Second, support must be won from the so-called
Prime-Mover or Sponsor in the upper management structure, for
instance a division manager. He will oversee theinitiative and
supervise the resources. Third, ownership for the actual project lies
with the Champion who drives the initiative and makes things happen
(CCPS 1993:9).

Similarly, the dominant tool for project planning and control, the
Logical Framework Approach (LFA), relies heavily on the
specification of unambiguous, specific, measurable, and time-based
objectives which are used as instruments to maintain and enforce
accountability for achieving project success.

Guidelines on how to integrate OHS into Danida devel opment projects
also have 'structure’ elements, beyond the 'tools' elements that were
mentioned earlier. For instance, the guidelines recommend that
working environment assessments (WEAS) are to be included in the
contractual documents, the so-called Terms of Reference (TOR), in the
project identification' stage®. "The embassy or country desk are
responsible [for this]" (Hasle and Nielsen 1994:32). The focusisthus

8 Chapter 4 gives an overview of the special parlance in use in development
agencies, project life cycle stages, Logical Framework Approach, etc.
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on the setting and communication of objectives, on allocation of
formal responsibility, on the contractual specification etc.

Combining the discussion of Chapter 2 of the empirical field, that is,
of what constitutes a cleaner production project, and the discussion
above of the different means of integration, the following summary
can be produced.

Summary -- _ _
means to integrate OHS into CP projects

We can now combine the discussion of Chapter 2 of the empirical
field, that is, the discussion of what in effect constitutes a 'cleaner
production project’, with the analysis and discussion above of the
different means of integration.

The summary that follows below is sketchy and seeks to establish a
broad range of options for integration. It is probable that not all are
feasible, either for reasons of economic efficiency or because they may
be incompatible with the user-orientation of international assistance
projects, that only ‘'demand-driven projects are implemented. Thisisa
different discussion. For now, the concern is to establish the range of
options. Two distinctions are made. The first distinction follows the
conceptual framework laid out above: integration at the tools, actors,
or structure level. The second distinction concerns which area of the
empirical field that istargeted: isit integration in the Danced
organisation, or isit in the web of activities that are subcontracted to
agents.

Integrate at the Tools level

Conceptual basis
An understanding organisational behaviour in arational choice context

In the Danced organisation

Integrate OHS into the project planning tools and manualsin usein
Danced, notably the Project Cycle and the Logical Framework
Analysis. For instance, specify in these planning tools that the
following activities must be undertaken:

e anoveral working environment policy check,

e aworking environment impact screening,

e aworking environment impact assessment,

e aworking environment impact appraisal, etc.

Specify a methodology (‘tool kit') to identify and asses working

environment impacts, rules for how to classify an impact into three
categories depending on severity, black, grey and white projects; etc.
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In the activitiesthat are undertaken by agents (consultants)

Integrate OHS in the same methodol ogies that the cleaner production
projects employ. For instance, if a cleaner production project
embraces the common management methodology of identify—analyse—
prioritise—implement—check, to achieve its objective, then integrate
OHS into this methodol ogy.

Thisisintegration at the level of methodology of the intervention. This
isamajor theme of this study, which will be examined in depth in
chapters Chapter 7 and Chapter 8 for large and small companies,

respectively.

Integrate at the Actors level

Conceptual basis
Understanding organisational behaviour in asocial systems context

In the Danced or ganisation

Modify (enlarge) the actor system to ensure that OHS interests are
continuously being safeguarded. Introduce an actor into the Danced
organisation who can look after OHS issues, monitor opportunities and
act as aresource person with in that organisation.

In the activitiesthat are undertaken by agents (consultants)

Introduce an actor that can safeguard OHS interest while the project is
being implemented and who can grab unexpected opportunities for
integration as they arise.

Strengthen local actors who have interestsin OHS, for instance the
workers and/or workers unions

Modify (enlarge) the actor system to ensure that OHS interests are
being safeguarded on a continuos basis and who can grab unexpected
opportunities for integration as they arise.

Introduce an OHS actor:

e during project identification (OHS expert)

e during project implementation (OHS expert)

e during project life, e.g. an OHS representative to sit in project
preparation and project steering committees

Give access to local actors who have interestsin OHS, for instance the
workers and/or workers' unions
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Strengthen local actors, for instance by provide them with technical
knowledge or train employees so they can perform more efficiently in
negotiations

Pursue employee participation in CP projects

Integrate at the Structure level

Conceptual basis

Understanding organisational behaviour in an organisational process
context

In the Danced or ganisation

Define OHS a as prominent and legitimate objective of the Danced
organisation. Defineit in the Vision Statement and espoused policy, in
the Strategy Papers, etc. and communicate this in the organisation

Specify and assign clear formal responsibility that also include OHS
into the job descriptions of Danced employees.

Establish mechanisms of accountability that keep Danced employees
accountable to achieving that OHS is being considered in CP projects

Make OHS issues explicit and mandatory in the written specifications
that control activities by subcontractors. Specificaly:

e Introduce OHS as a legitimate objective in the TOR of CP projects
e Specify OHS objectivesin the CP Project Document
e Insert appraisal eventsin Project Cycle tool, in which checks for

OHS are conducted

In the activitiesthat are undertaken by agents (consultants)

Make consultants accountabl e to achieving OHS objectives (and not
only accountable to achieving environmental activities)

Integrate in reward, punishment structures and employ accountability.
Defined criteriafor determining upon project completion if the CP
project was successful in achieving its OHS objective

Specify mandatory OHS skills and activities in contractual documents
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Chapter 4. Planning in
environmental assistance projects

Introduction

Development agencies, of which Danced is one, are extensive
producers and consumers of formal planning tools and methodol ogies.
Such donor agencies administrate large amounts of cash on behalf of
parliament. They develop policies and strategies that conform with the
mandate given by parliament, they negotiate with governments of the
recipient countries on strategies and priorities, and they run or
administrate a large number of diverse projects, each with its own
budget, objectives, and time frame. Additionally, much of the actual
work regarding project planning, implementation, monitoring and
evaluation is subcontracted to third-party agents, for instance non
government organisations (NGOs) or consultants. In short, a complex
affair which requires great deal of planning and co-ordination.

The reasoning presented in Chapter 2 (page 19) identified three key
features of this system:

e Firdt, that there are multiple principal-agent relationships, that is,
contractual arrangements between a principal (the donor) and an
agent acting on behalf of the principal.

e Second, that there are manifest forces at work that tend to fragment
activities and disorganise the process, in particular the many
interfaces and the lack of continuity arising from the use of
different consultants in the same project.

e Third, that this fragmentation leads to a heavy reliance on written
documentation as the carrier of information and continuity.

Theimplication is that the controls are of a bureaucratic and hierarchic
nature. Development organisations manage their projects almost
exclusively through written specifications. A multitude of actors may
undertake the actual work, often in competition with each other based
on parameters of price and professional capability. The project
specification, primarily as laid down in the Project Document, is the
principal means of control, meant to assure continuity and consistency
over the project'slife cycle.
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This chapter will review and describe major features of the dominant
planning methodol ogies that devel opment agencies use to produce
those written specifications and to manage their many projects
accordingly. The purpose of this descriptive exercise isto prepare the
ground for the two case studies of the Danced fish and metal finishing
CP projects in Chapter 6, which deal with the planning and
implementation phases.

The chapter will then present two major, and competing, sets of
theories on planning. It will be argued that the dominant planning
toolsin usein Danced are consistent with 'rational choice' theories of
organisational behaviour. In particular will it be argued that the LFA
planning tool has unmistakable roots in Scientific Management and
Taylorism. The competing set of theories will present an aternative
perspective on planning that primarily serves to soften the hard core of
rational planning methodologies. The quite controversial view, that
certain problems escape rigorous planning efforts, will be presented.
The chapter will close with a broader view on the benefits of planning,
that includes not only the face-val ue objective of improving efficiency,
but also that planning may serve as instruments to legitimise
organisational decisions, acting as means to shield the organisation
from blame from itsrivals or foes.

Planning tools in use by Danced

Two dominant planning tools

Danced employ two major tools to assist project planning and
management. Thefirst tool isthe Project Cycle (PC), which is mostly
used inside the Danced organisation as a general project management
tool -- an approach to manage a project from cradle-to-grave, so to
speak. The second methodology, the Logical Framework Approach
(LFA), prescribes a set of 'good practices to follow when anew
project is being conceived and detailed. The LFA tool also servesto
assure consistency in the planning efforts, which is particularly
necessary when this task is subcontracted to consultants that are
selected from competitive bidding procedures.

The LFA planning tool is particularly relevant for this study because it
comprises a methodology to use in the project definition phase. 1t will
later be argued in Chapter 6 that proper attention must be paid to OHS
issuesin that initial project definition phase if they ever areto gain
foothold in the project at its later stages. The description that follows
will therefore provide arelatively detailed account of the approach to
problem analysis and project design that the LFA prescribes. Other
aspects of the LFA will be considered to the extent that they are
important for an understanding of the problem analysis and project
design activity. Similarly will only passing reference be made to the
Project Cycle to the extent that it supports the description of the LFA.
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It should be observed, however, that the LFA methodology is highly
integrated. It isso by design. Itisadeliberately sought feature of the
LFA that it shall guide the activities over the entire lifecycle of the
project. For instance, the mechanics of the LFA are such that the
outputs of the planning process are structured in a manner that allows
them to be used directly asinputsin later progress monitoring
activities. The LFA planning tool thus serves the dual purposes of
planning and subsequent project monitoring and management.
Conceptualy, it thereby becomes a supplement to the Project Cycle
methodol ogy.

Adherence to the LFA methodology is amajor strategy of
development assistance agencies in Denmark and other countries. Itis
mandatory to apply LFA methodology when designing new
development assistance projects. The guidelines for project
preparation specifies that the LFA activity must be documented and
included in the documentation forwarded to the devel opment
assistance agency when funding is applied for. Hence, an analysis of
thistool, of its epistemological foundation, of how it interferes with
the process of project definition is central to a deeper understanding of
devel opment assistance projects.

Why plan ?

The two quotes below capture quite precisely the nature of the
perceived problems and the rationale for more formal approachesto
project planning and design:

" ... evidence of inadequate project designs have surfaced with
regular frequency. The problems are numerous. They include
implementation delays, cost overruns, changes in objectives,
unforeseen effects of activities, failure to include intended
beneficiaries and so forth. Project planners have often
overlooked the dynamic environment of political factors, social
interactions and the complex and uncertain nature of
development problems’ (Danida 1990:1, emphasis added).

"Inadequate planning is a persistent fundamental problem in
international development aid. Planning documents are often
specific and clear as to the physical and financial inputs,
personnel, activities and expected physical results. But thorough
assessment of the overall objectives, the target group and the
external factors which determine success or failure is often
lacking. ...[...]... Asaresult, projects often developin
unintended directions, and fail to respond to the needs of the
intended beneficiaries. Projects may have unforeseen negative
results which could have been avoided with more systematic
planning. ...[...]... Thereisample evidenceto show that a
modest investment in improved planning usually pays off in
terms of better projects and direct savings. In many cases the
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rewards can be considerable” (NORAD 1990:3, emphasis
added).

It is evident that the argument is one of improving efficiency. In fact,
the LFA methodol ogy was specifically conceived as a response to the
problems listed above (Norad 1990:3).

The Project Cycle

The project Cycle (PC) establishes a conceptual framework for
systematically dealing with a project over its entire life, from the first
inception to its conclusion. Thistool servesto aid donor agency staff
to manage projects systematically and consistently.

The PC divides a development project into three distinct phases:
preparation, implementation and completion. A simplified project
cycle comprises more than ten distinct steps that are assumed to
proceed sequentially. Based on Mikkelsen (1995:49) they are:

Project preparation
- identification
- pre-appraisa
- feasibility study
- appraisa
- prepare project document
- agreement and contract
Proj ect implementation
monitoring
- review
Project completion
- transfer to normal administration
- termination
- evaluation of project
- evaluation of impact and of potential for replication)

A graphical illustration of the project cycle is shown on Figure 5
overleaf.

LFA -- tracing its origins and developments

Danida s LFA manual (Danida 1990:5) observes that the ancestor to
the LFA wasthe so-called Logical Framework (LF), which was
developed by USAID inthelate 1960s. Since then, several donor
organisationsincluding FAO, ILO, GTZ (the German devel opment
agency), and others, first adopted it, later modified it and made further
developments. Danida eventually decided to introduce the
methodology in 1989.
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Initsearly version, the Logical Framework was mostly descriptive -- a
matrix that systematically organised and described project objectives,
outputs and inputs, important assumptions, indicators, and means of
verification. Developments of later versions of the tool were
particularly concerned with improving its analysis and planning
capabilities (Danida 1990:1-5).

Project

Project
Identification

Evaluation

Pre-appraisal

Preparation
and Analysis

Project
Termination

Transfer to
Normal
Administration

Monitoring
and
Reviews

Appraisal

Negotiations
and
Agreement

Imple-
mentation

Project Start
Project
Organization

Figure5 The Project Cycle
Source: Mikkelsen 1995:49

Each new version of the LFA tool has thus seen a broadening of the
scope. Therather limited scope of the so-called first generation LF
was mainly descriptive -- enhancing the project documentation by
providing a methodology for a systematic, standardised and
comprehensive description of a development project. The second
generation combined a problem analysis with an analysis of objectives.
Initsthird (and present) generation, LFA has evolved into a genera
tool for managing and monitoring projects as well as atool to enhance
stakeholder communication (Bech-Hansen 2001).
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While each generation of the LFA tool has sought to increase its
planning content, it is still a key purpose of LFA to provide a
standardised project description.

LFA -- aims and structure
We can therefore identify the following aims of the LFA tool

1.  Toguidethe problem analysis activity, ensuring that key
problems are identified and addressed in a standardised,
systematic and proper way, ensuring consistent planning effort
across projects and over time, and not the least to lay down some
minimum requirements to written documentation of these
project analysis activities

2. Toguidethe project design activity, ensuring that the activities
of the project address the key problems in an efficient manner,
again while meeting the same requirements to a systematic and
consistent approach, and written documentation of the process

3. Todescribe the project in a standardised, systematic, consistent
and comprehensive manner that highlights logical linkages
between inputs, activities and results, and also identifies
important assumptions and risks. This description must have
sufficient detail and precision to serve two major purposes:

4.  Firg, that the description can form the contractual basisfor a
competitive tendering procedure. Subcontractors who wish to
implement the project shall be able to estimate the time and
effort necessary to do so and make acommercial bid based on
this description. Subcontractors will scrutinise this description
when making their bids, because the successful subcontractor is
chosen from a competitive bidding process.

5. Second, that the description specifiesin detail the objectives that
are to be achieved and the indicators to verify that objectives
have been met upon project completion. The description will
therefore also form the basis for a subsequent evaluation
exercise - - both of the project and of the subcontractors
performance. This evaluation exercise can be carried out by a
subcontractor, again chosen from a competitive bidding
procedure.

In summary, the LFA deals with systematic problem analysis and
project design. It structures the project description enabling this
information to form the basis for implementation and subsequent
monitoring and evaluation activities. LFA thereby becomes an
integrated tool that embraces not only the planning phase, but also
pervades the implementation and completion phases - the entire
Project Cycle.
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The LFA isdivided into two phases and seven steps. Four steps
concentrate on analysis, three steps on design as follows (after
Mikkelsen 1995:50):

Analysing the situation

1 participation (stakeholder) analysis

2 problem analysis

3 objectives analysis

4 analysis of alternatives, formulation of strategy
Designing the project

5 identification of project elements

6 identification of external factors (assumptions and risks)
7 identification of indicators

LFA -- the analysis phase

The LFA is an objectives oriented project planning and management
tool. Theidentification and specification of objectives are the core
tasks of the project analysis phase. It comprises four steps:

Thefirst step isto identify major stakeholders. If possible, stakeholder
representatives should be involved in the next core step (step 2) of
LFA - the problem analysis - in which problems are identified and
causal linkages elucidated. The LFA guidelines stress that a problem
be defined as an existing negative state, not as the absence of a
solution -- thus "lack of pesticides’ is not a problem, whereas " crops
are infested with pests' is. Problems are then structured according to
causal linkages among them.

This produces a rough but structured model of the problem
environment. The output of this exerciseisvisualised in aproblem
hierarchy, the so-called problem tree. Figure 6 shows an example.
The core problem is placed in the centre, in the example the core
problem isthat bus accidents happen too frequently. The causes of
this negative situation branch out below the core problem: drivers are
not careful, bad condition of road etc. The effects branch out above
the core problem: passengers areinjured or late, leading to overall loss
of confidence in this particular bus company.

The problem analysis step of the LFA thus combines idea generation
and brainstorming activities with structure and analysis. The active
involvement of stakeholders, or their representatives, in the discussion
and analysis that eventually lead to generation of the problem treeis
also a consensus building activity. The participants reach acommon
understanding of the problems to be addressed, how, and under what
constraints.

The third step, objectives analysis, takes its input directly from the

problem analysis. Problems, which were formulated as existing
negative states, are smply rephrased into positive statements. This
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procedure transforms the cause-effect problem tree into a means-ends
tree in which problems are transformed to objectives (Figure 7).

Loss of confidence
in bus company

v)
Passengers are Passengers arrive g
L —
injured too late b
Frequent bus
accidents Core problem
Drivers are Poor conditions Poor conditions g
not carefull of vehicles of roads 8
Vehicles are No regular
too old servicing

Figure6 The LFA problem tree (step 2) outlining cause-effect
relationships

Source: After GTZ (1991) as quoted in Mikkelsen (1995:53)

Public considers
company reliable

[
I I
Fewer passengers Passengers arrive
are injured puncturally
I |
I

Bus accidents
less frequent

Ends

Core objective

%)
Drivers are Vehicles in Conditions of roads g
carefull good condition improved s
I
I I
Old vehicles are Vehicles are
replaced regularly serviced regularly

Figure?7 The LFA objectivestree (step 3) isobtained by inverting the
problem tree

Source: After GTZ (1991) as quoted in Mikkelsen (1995:54)
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In the example, the core problem that bus accidents happen too
frequently isinverted into a core objective of less frequent bus
accidents. The specific negative cause of poor conditions of vehicles
Isinverted into a positive means of bringing the vehiclesinto good
conditions. The negative effect that passengers are injured isinverted
into a positive ends, that fewer passengers are injured, ultimately
leading to better public confidence in the bus company.

The next step in the LFA (step 4)isto isolate a number of alternative
scenarios (or strategies) from the problem tree. Each alternative
scenario is assessed on arange of parameters, for instance the costs of
the scenario, its chance of success, itstime horizon etc. An overall
scoring and ranking exercise then permits the best alternative to be
chosen.

An example of thisanalysis, scoring and ranking of alternatives is
provided in Table 5 below. Scenario 1, better drivers, score
consistently more favourably than scenario 3, better roads. Costs are
lower, the chances that the project will complete successfully is higher,
results are achieved earlier, etc.

Table5 Alternativesanalysis (LFA step 4). Scenario number 1
appearsto bethe most attractive alternative

Scenario
1 2 3

Parameter Better drivers Better busses Better roads
Cost low medium high
Chance of success medium medium low
Benefit / Cost ratio medium medium low
Time horizon short medium long
Social risk medium medium medium

Source: Bech-Hansen 2001

This extremely simplified account of the LFA methodology is
described here to demonstrate the conceptual logic that pervades the
planning tool -- how systematic analysis and application of a
structured approach will guide a group of people to

o potentially identify a multitude of problem in a brainstorming
exercise

o identify and agree on a single one as the core problem
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. identify causes and effects and highlight logical relationships

. transform problems into objectives, that is, identifying which
objectives an intervention should have

. transform causes into means, that is, identifying the inputs that
the intervention must provide or bring about,

. transform effects into ends, that is, identify the results that the
intervention must produce

. analyse intervention alternatives and pick the most optimal one.

LFA -- the design phase

After having conceived the strategy the LFA activity movesinto its
second phase, designing the project. The design phase comprises three
steps, as noted earlier

Designing the project

5 identification of project elements

6 identification of external factors (assumptions and risks)
7 identification of indicators

The purpose of the design phase it to structure the main elements of an
intervention, highlighting the logical linkages between intended inpults,
planned activities and expected results. The design phase shall also
identify and organise important assumptions. Additionally, it shall
specify indicators, and means of verification, which shall assist
subsequent evaluation activities.

This entails setting up a hierarchy of objectives, with the so-called
development objective at the top, followed by the immediate
objectives, project outputs, etc. For each of these objectives, key
assumptions and risks are identified which could hinder that objective
in being achieved. In addition, indicators are listed which serve as
means of verification if objectives have been fulfilled.

The final step isto compile thisinformation into a project matrix (see
examplein Table 6). The project matrix is the condensed output of
the LFA exercise.

The purpose of this step-by-step exercise, which is sometimes called
the LFA workshop, is to ensure that the following two fundamental
requirements are fulfilled:

1 aminimum degree of consensus is reached between
stakeholders over what the basic problem to be addressed

2 the problem is formulated in such away that it can be
addressed by specific interventions - i.e. the problem is
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analysed in its entirety, specifying causes and effects
(Mikkelsen 1995:50)

Table6 TheLFA project matrix -- a systematic and compr ehensive
description of project contents

DEVELOPMENT INDICATORS EXTERNAL FACTORS

OBJECTIVE

High service level for bus
passengers

90 % of departures with
lessthan 5 minutes delay

Company's market share
on theincrease

Passengers continue using
company buses

IMMEDIATE
OBJECTIVE

Freguency of bus
accidents reduced

INDICATORS

Lessthan x accidents
annually after 12 months

Lessthany serious
injuries after 12 months

EXTERNAL FACTORS

Road conditions are
improved

OUTPUTS
1. Driverstrained

2. X new busses
operational

3. Maintenance
workshop equipped

4, Maintenance routines
established

INDICATORS
See opposite page

EXTERNAL FACTORS

Trained driversremain
with the bus company

ACTIVITIES

1. Undertake training
programs

2. Procure buses

3. Procuretoolsand
spare parts

4. Develop maintenance
routines

INPUTS

1. Businstructor
X months

2. Fundsfor busses

3. Fundsfor tools
and spare parts

4. Maintenance
instructor y months

EXTERNAL FACTORS

Tool and spares supplied
and cleared intime

Source: Norad (1990:102)
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A few additional purposes/benefits of the LFA project matrix can be
listed

3 that a hierarchy of objectives has been defined which permits
later differentiated evaluations of project success. At what
level were objectives met? - for example did project outputs
materialise but without achieving the immediate objective etc.

4 that the indicatorsto verify if objectives have been met, and
the means of obtaining these indicators, have been agreed upon
prior to project execution. In this manner the project matrix
bears resemblance to the making of a contractual arrangement,
adetailed specification the inputs required to achieve certain
outputs, accompanied by criteria of how to measure inputs and
outputs, together with atiming schedule.

5 the LFA project matrix structures information in a manner
which permitsits direct use in subsequent project monitoring
and evaluation activities.

LFA - indicators

Indicators function as measures of output and impact and as proxies
for attainment of objectives, indeed, the availability of indicatorsisa
key precondition for the use of planning-by-objectives methods such
asLFA. The proper definition of indicators thereby becomes atask of
key importance for the project planners.

It may also be expected that the project implementation consultant will
scrutinise the indicators well cognisant that those indicators will form
the basis for the subsequent evaluation of their success (or possibly,
failure) in achieving project objectives. Indicators become politically
charged issues. | will revert to this point at a later stage. Various
authors therefore deal with indicatorsin detail. Mikkelsen (1995) note
that ideally, indicators are objective and specific measures of the result
of the project. Indicators of output are usually simple, e.g. numbers of
units produced, persons trained, etc. However indicators of the
fulfilment of objectives may be complex, if at al possible, and in such
cases must qualitative and less objective assessments be relied on.

A good indicator is said to be 1) substantial in relation to an objective,
2) independent at the different levels of objectives, 3) factual rather
than a subjective impression, 4) plausible, and 5) based on obtainable,
preferably existing data. (Mikkelsen 1995:89 quoting Norad and
Danida sources). In development agency parlance, the ideal indicator
isSMART, that is: Specific, Measurable, Achievable, Realitic, and
Time-based (Bech-Hansen 2001).

This brief and highly simplistic review can off course not do justice to
the full complexity of the LFA method. Initsfull elaboration the LFA
isamajor task which by intrinsic definition should comprise an all-
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inclusive problem analysis, covering all relevant conditions and every
conceivable major external risk to successful project completion.
However, the review suffices to provide an idea of the mechanics of
the method, the tempting simplicity of its stringent conceptual logic,
the emphasis on bureaucratic controls through indicators, and a hint at
the method's epistemological underpinnings.

Theories on planning

Taylor and scientific management

An account of planning cannot escape® the contributions of Frederick
Winslow Taylor (1856-1915) who greatly influenced the methods of
production planning and of workplace organisation. F.W. Taylor was
an American industrial engineer and sheet metal expert who gained
fame with a production concept based on task specialisation and
bureaucratic rulein the early 1900s. He has given name to a set of
manufacturing principles known as Taylorism, or what Taylor himself
referred to as the Scientific Management of work.

One of Taylor's greatest concerns was that workers tended to restrict
output by deliberately slowing down the pace of work - ‘soldiering’ as
he named it. In the late 1800s, craft workers exercised considerable
autonomy over their labour and their helpers. Taylor recognized, for
instance, that the Midvale Steel Company's machine shop, during the
late 1870s, "was really run by the workmen and not by the bosses. The
workmen together ... carefully planned how fast each job could be
done..." (Taylor 1912, quoted in Taksa 1992:384). Workers could
uphold systematic soldiering by various means of peer pressure,
harassment or physical confrontation. 'Binging' was one of those
means -- atoo productive worker (a quota violator) was ridiculed by
co-workers or threatened with social exclusion or physical punishment,
which could include aslap (‘bing’) to the head of the rate-buster (Pefa
1997:345). Taksa (1992) attributes the soldiering phenomenon to a
deep rooted perception on the part of the workers that increasesin
productivity will result in employment insecurity, and isto be resisted.

In order to control this counter-productive behaviour Taylor sought to
establish a system where management could exercise full control over
the work processes. Hisfirst step was to decompose complex work
operations into smaller sets of standardised tasks, which could be
carried out independently of each other. These new standardised tasks
required only modest training to carry out and reduced the dependency
on skilled artisan workers. Workers could not only be shifted between
different work tasks more easily -- it was also relatively unproblematic
to take in new hires and train them to fill in for experienced workersin
case of industrial conflict.

# Indeed, | will arguein one of the next sections, that LFA has unmistakable
rootsin Taylor's Scientific Management.
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Taylor's quest for absolute managerial control over the work processes
and of the knowledge and skill required to carry out work is evident in
the following quote: "The managers [must] assume ... the burden of
gathering together all of the traditional knowledge which in the past
has been possessed by the workmen and of classifying, tabulating, and
reducing this knowledge to rules, laws, formulae .... All possible brain
work should be removed from the shop and centered in the planning or
laying-out department .... The work of every workman [must be] fully
planned by management in advance. " (Taylor 1911, quoted in Pefia
1996:342)

The hallmarks of Taylorism are thus a distinct separation of mental

and manual labour, a separation of the planning of task from their
subsequent execution, which relies on hierarchical command structures
and bureaucratic rulesto co-ordinate and control work. Taylor
perfected these manufacturing principles with the development of the
time and motion study in which every movement isidentified and
optimised. When tasks are so precisely defined in terms of
movements, operations and the time required to carry them out, they
become a powerful tool to measure and control the execution of work.

Taylor thus established powerful principles to measure and control the
execution of work. It is probably difficult to underestimate the
importance of hiswork. The Society for the Advancement of
Management, an American organisation, was originally started as the
"Taylor Society' (Leavitt 1965:1150). Later principles of workplace
organisation are often positioned relative to Taylorism, either asa
continuation or adeparture fromit. A large body of Marxist informed
literature devotes introductory chaptersto examining Tayloristic
division of labour as a strategy for capitalist control over production.
The sheer amount of literature that refersto Taylor's principlesis
indicative of its ground-breaking nature.

Rational choice

In everyday language, the word 'rational’ has many meanings. In many
of its uses, 'rationa’ is approximately equivalent to 'intelligent’ or
'successful'. It can also mean 'sane' referring to the sanity of adecision
or an action. By contrast ‘irrationa’ actions are commonly
synonymous to senseless or foolish acts.

In theories of Rational Choice, however, the term ‘rationa’ has a very
specific meaning referring to the processes of making choices. A
rational choice procedureis one that pursueslogic of consequence. It
anticipates future consequence of possible actionsin the present and it
seeks to evaluate those consequences and rank them according to their
preference. Theories of rational choice make a choice conditional on
the answers to four basic questions®:

% The accounts of theories of decision making in this and the next section are
based on March (1994:1-62) and March (1999:13-51).
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o The question of aternatives: what actions are possible?

o The question of expectations: What future conseguences might
follow from each alternative? How likely is each of these future
consequences?

o The question of preferences: How valuable are those
consequences to the decision maker?

o The question of adecision rule: How is a choice to be made
among the alternatives in terms of values of consequences?

Thisis an extremely powerful theory. The general framework isthe
basis for many explanations of behaviour. People may explain their
own behaviour in terms of the alternatives available to them and the
desirability of the consequences of those alternatives. Similarly,
people may explain the actions of others by imagining their
alternatives, consequences and preferences. Theories of rational
choice are epitomised in classical economic theory in which arational
individual with given tastes and preferences trades in a market, seeking
to spend resources in such away asto attain their most preferred
basket of goods at the least cost. But ‘individuals can also be
aggregated entities. Milton Friedman?® explicitly compares the
decision processes of afirm to those of an individua playing a game,
arguing that it is but a short step from the rationality of individual
behaviour to the rationality of afirm'sdecisions. Similarly hasa
rational actor model been applied to countries bargaining with one
another. Theories of rational choice have been used to explain the
emergence of public regulation in terms of market failures, multiple
person prisoner's dilemma, and the need to curtail opportunistic ‘free-
rider' behaviour. Indeed, the assumption of rationality is deep-seated
in the Western civilisation -- it isrooted in the ideas of the
Enlightenment

In one of its more rigorous versions, the theory of rational choice
assumes that people have

- full knowledge of the present situation

- acomplete set of aternatives for action

- full knowledge about the consequences of those actions

- aconsistent preference ordering, that is, consistent values by

which alternative consequences of action can be compared in
terms of their subjective value

% The reference to Friedman and international bargaining is from Weale
(1992:38-46)
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- adecision rule by which they select a single aternative of
action on the basis of its consequences for the preferences

Bounded rationality, a competing set of theories

The earliest challenges to Rational Choice questioned the information
assumptions observing that the human mind has serious limitation in
terms of attention, memory, comprehension, and computation.
Identification of all possible actionsis hardly possible, the argument
goes, and even less so with determining the future consequences of
those actions. Furthermore, an assessment of consequences presumes
that future preferences with respect to those consequences are stable,
consistent, precise and exogenous. Neither condition islikely to be
met.

Theories of limited (or bounded) rationality have therefore evolved,
and to alarge extent replaced pure theories of rational choice. The
core notion is that individuals are intendedly rational. Although
decision-makerstry to be rational, they are constrained by limited
cognitive capabilities and incomplete information. Their actions may
thus be less than completely rational in spite of their best intentions
and efforts. Not all alternatives are known and not all consequences
are considered. Instead of having a complete and consistent set of
preferences, decision-makers have incomplete and inconsistent goals,
which are not all considered at the sametime.

Theories of bounded rationality lead to awholly different class of
theories to explain behaviour and decision making. The next two
sections will briefly explore four of these, the theory of satisficing, the
theory of attention and search, the theory of role following, and the so-
called garbage can theory of decision making.

Satisficing, rationing of attention, and roles

The bounded rationality theory of satisficing explains decision making
in terms of processes where individuals chose an aternative if it
exceeds some criterion or target. By contrast, rational choice theory
assumes that individuals maximise, choosing the best alternative, the
one with the largest expected return. Under satisficing, an alternative
that is better on each preference criterion will not be chosen over one
that is good enough on each criterion, if the latter is considered first.
Satisficing also makes it possible, that no alternative will satisfy all
criteria, in which case no decision will be made.

In the process of buying a new video home appliance, a consumer is
not likely to survey the market in its entirety, listing the pros and cons
of al alternative models comparing benefits to costs, and choosing the
one with the highest benefit-cost ratio. Rather, a search process could
be initiated in which alternative products are evaluated from a pre-
established set of performance criteriaand a maximum price limit. In
a pure satisficing context the search stops when the fist video model
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that satisfies all criteria and falls within the budget is encountered. A
mixture of satisficing and maximising strategies could also be
employed in which considerations continue for some more or less
predetermined time, rather than strictly until the first satisfactory
alternative is found.

In personnel decisions, a maximising procedure would involve finding
the best possible combination of persons and tasks. A satisficing
procedure would, on the other hand, involve finding a person good
enough to do the job. The process of establishing aspirations, of
setting targets, of determining what is 'good enough', therefore
becomes crucial in a satisficing context of decision making.
Satisficing is an attractive notion from a cognitive perspective. Instead
of having to worry about an indefinite number of gradationsin the
environment, individuals simplify the world into two parts -- good
enough and not good enough. Satisficing would be attractive to
individuals that seek to optimise on the amount of attention and time
they are prepared to spend on a given problem.

In theories of bounded rationality, attention is a scarce resource. Not
all aternatives are know, they must be sought. Not all consequences
are known, they must be investigated. Not all preferences are known,
they must be evoked. The allocation of attention affects the
information that is available, and thus the decision. The coreideas are
that information has to be discovered through search and that the key
scarce resource is attention. Theories of bounded rationality assume
that there are more things to do than there is time to do them; that there
are more claims on attention than can be met.

If attention is rationed, decisions can no longer be predicted ssmply by
knowing the features of alternatives and desires. Decisionswill be
affected by the way decision-makers attend to, or fail to attend to,
various alternatives. Interested participants may not be present at a
given decision because they are somewhere else. Something may be
overlooked because else is being attended to. Decisions happen the
way they do because of, more or less haphazard, timing and
mobilisation of attention.

Theories of bounded attention analyse and understand decisionsin a
framework of attention and search. Satisficing is actually lessa
decision rule than a search rule. It specifies the conditions under
which search istriggered or stopped. Search is controlled by a
comparison between performance and targets. If performance falls
below atarget, search isincreased. If performance achievesits target,
searchis decreased. In this context, decision making is understood in
aframework of search, and of limited attention. In order to economise
on time and attention, individuals will simplify complex situations and
use various strategies to cope with excessive information, for instance
ignoring some information, and focusing on other. Individuals may
ignore interactions and work backward from desired outcomes to
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necessary preconditions. In its extreme version, decision making
becomes a theory of the first-guess.

Ancther efficient strategy for an individual who seeks to economise on
time and attention isto follow rules of identity. In thisframework
decision-makers are imagined to ask three questions:

- The question of recognition: What kind of situation am | in?
- The question of identity: What kind of person am |

- The question of rules: What doesapersonsuchasl doina
situation like this?

The process is not random, arbitrary or trivial; it is systematic,
reasoning, and often quite complicated. The reasoning process thereby
becomes one of establishing identities and matching rules to situations.
Thistype of decision logic inverts many of the notions of rational
choice. The notions of anticipatory, calculated and consequential
action are contrasted to notions of appropriateness, obligation, duty
androle.

In support of this position it is argued that people in organisations
often follow rules even when it is not obvioudly in their self-interest to
do so. Decisions are shaped by the roles played by decision makers --
family roles, organisational roles, civic roles. Individualslearn what it
means to be a student, ateacher, a manager, a parent -- how a doctor
acts, how a business owner acts. The decision framework thereby
becomes one of role and duty rather than one of anticipatory and
consequential choice. The question becomes one of roles and values
rather than filling a basket of goods at the least cost.

Garbage can processes

March, Cohen and Olsen have devel oped an extremely important and
highly provocative theory of organisational behaviour, with the
infelicitous title of the 'garbage can model’. In this model,
organisations are described as contradictory 'organised anarchies,
which exhibit three general properties.

First, instead of having clear and consistent objectives the organisation
operates on the basis of inconsistent and ill-defined preferences.
Different individuals at different levelsin the organisation may hold
conflicting goals; the same individuals may hold different and
incompatible goals at different times; and organisations may not even
know their preferences until after decisions have been made.

Second, the organisation's own processes may not be understood by its
members; the left hand does not know what the right hand is doing;
what happened in the past and why it happened is not clear; and the
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connections between the organisation's actions the consequences of its
actions are obscure.

Third, there is extremely fluid participation in the decision making
process. There are unclear rules for who can participate in the
decision; participants come and go; some pay attention, while others
do not; key meetings may be dominated by biased, uninformed, and
even uninterested individuals.

This mixture is often haphazardly dumped together at ‘choice
opportunities' -- such as budget conferences or board of directors
meetings, referring to the 'garbage can' in the title -- during which the
"organisation is expected to produce behaviour that can be called a
decision"?’

In a garbage can process it is assumed that there are exogenous time-
dependent arrivals of choice opportunities, of problems, of solutions,
and of decision-makers. Problems are attached to solutions, not
because of any linkage between means and ends, but because of their
temporal proximity. In the extreme, almost any 'solution’ can be
associated with any 'problem’ -- provided that they are evoked at the
sametime.

These conditions break radically with those that reign under rational
choice model's, where organisations pursue clear and consistent goals.
Rather, 'solutions' are actively looking for problems to attach
themselves to, 'problems' are ill-defined and may even by
unrecognised, and 'participants areill-defined, have limited attention
and uncertain intentions. At certain instances, largely determined by
exogenous and uncorrelated events, a'window of opportunity’ may
open, in which opportunistic actors championing 'solutions' that
benefit themselves may be able to convince decision-makers to link
their 'solutions' to the problem.

In contrast to the rational choice means-ends perspective on decision-
making, the decision-making process becomes characterised by
opportunities for access and attention. Accessin terms of fluid rules
for admitting new actors onto the decision-making arena, and attention
in terms of getting their point of view onto the agenda, winning the
information overload battle.

While March et al. acknowledge that such extreme properties will not
be found at all timesin all organisations, they insist that the theory
explains many of the actions of some organisations, and some of the
actionsin most organisations. Andersen and Hansen (1991) identified

" The garbage can model was presented by March and Olsen (1986) in
"Ambiguity and Control" referred to by Andersen and Hansen (1991:23-25); as
well asin March, Cohen and Olsen (1988) in "Decisions and Organizations'
referred to in Sagan (1993:29-31). | have neither original reference and the
account given here is based on Sagan's (1993), Andersen and Hansen's (1991)
descriptions and to a lesser extent on March (1996:198-219).
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garbage can processes in the political decision to spend DKK 12bn
(1.8 percent of the GNP) on an environmental initiative, which was
reckoned to have no effect on the stated problem of oxygen depletion
phenomena at the sea bed in shallow Danish offshore waters. Much in
the same vein, Scott Sagan (1993) presents highly convincing (and
truly disturbing) evidence, that the garbage can model explains
significant elements of the organisational behaviour of the US nuclear
forces' command and control structure during that period of the cold
war for which he could gain access to information under various
Freedom of Information Acts.

Wicked problems -- a constructionist view

Some 17 years ago Rittel, and Webber (1984) noted that some
planning problems are what they termed wicked problems, intrinsically
ill-defined and with no test of a solution available. | will quote them at
length below.

"As distinguished from problemsin the natural sciences, which
are definable and separable and may have solutions that are
findable, the problems of governmental planning - and
especially those of social or policy planning - are ill-defined; and
they rely upon elusive political judgement for resolution. (Not
'solution’. Social problems are never solved. At best they are
resolved - over and over again.). ...[...]...

The formulation of awicked problem isthe problem. The
process of formulating the problem and of conceiving a solution
(or re-solution) are identical, since every specification of the
problem is a specification of the direction in which atreatment is
considered. Thus, if we recognise deficient mental health
services as part of the problem, then - trivially enough -
'improvement of the mental health services is a specification of
solution. If, asthe next step, we declare the lack of community
centres one deficiency of the mental health services system, then
'procurement of community centres' is the next specification. If
it isinadequate treatment within community centres, then
improved therapy training of staff may be the locus of solution,
andsoon. ..[..]...

One cannot understand the problem without knowing about its
context; one cannot meaningfully search for information without
the orientation of a solution concept; one cannot first understand,
then solve." (Rittel and Webber 1984:136-138, original
emphasis).

The two authors adhere to a constructionist view of human perception,
that humans are actively constructing a view of the world based on
personal experiences. Or, paraphrasing Schon -- problems do not
present themselves as givens. They must be constructed from the
materials of problematic situations, which are puzzling, troubling and
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uncertain. Problem setting is a process in which, interactively, we
name the things to which we will attend and frame the context in
which we will attend to them. But the problem with Technical
Rationality is that although problem setting is a necessary condition
for technical problem solving, it is not itself atechnical problem. Ends
are often conflicting and confusing. It isin the process of naming and
framing that we may organise and clarify the ends to be achieved and
the means to achieve them (Schon 1983:40-41).

This returns the focus to the problem definition step in the LFA, and
emphasises its paramount importance. It is aso obvious that the
stakeholder analysis (LFA step 1) and the subsequent stakeholder
participation in the LFA workshop, are the intended means to get
around the problem of top-down identification of development
problems, which as Mikkelsen (1995:50) notes, is widely accepted as
one of the basic causes, why development projectsfail. She advocates
strongly for participatory approaches, but laments that the LFA all too
often is carried out by external people, donor representatives and
consultants (ibid:51). Thereisadanger that the LFA will be used asa
ritual, by donor representatives, rather than enhance communication
and dialogue, thus becoming a straitjacket [rather than an aid], she
notes. (ibid:55).

Discussion

LFA and scientific management

LFA'sintellectual debt to Taylorismisevident in at least five respects.
First, its overarching concern with issues of increased productivity and
improved efficiency of development assistance projects. Thisisinline
with Taylor’ s preoccupation with the workers' output restriction, or
soldiering.

Second, its explicit separation of planning and execution. This
separation not only pervades the design-implementation phasing
approach but also the staffing policy, which sets exclusion criteriafor
participation at different phasesin the project'slife cycle. Itis
common for Danida, and in particular for Danced, to subcontract
discrete parts of the work in the project cycle to external consultants.
The tasks of project identification, pre-appraisal, feasibility, design,
etc. are therefore often carried out as independent activities, possibly
by different consultants due to legal requirements for tendering of
public works. Separation is also deliberately built into the tendering
procedure for reasons of fair and efficient competition (NAO
1999:clauses 19, 101).

Third, it's hierarchical approach to planning with layers of objectives,

outputs and inputs and its concern with managerial control through
setting the basis for monitoring and evaluation activities.
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Fourth, its cook-book approach, revealing a fundamental (implicit)
assumption about "one best way" of achieving atask

Fifth, its preoccupation with quantification of goals; the use of
indicators for precise and objective measurements of outputs and as
quantitative proxies for abstract development objectives.

More generally it may be argued that LFA is an expression of the
scientific management in line with the paradigm of Technical
Rationality.

Bounded rationality -- implications for planning

The theories of bounded rationality have at |east two major
implications for theories of planning. First of al, that it softens the
hard core of Rational Choice embodied in the ideal of one-best-way.
AsMarch (1999:17) argues, it rather turns "theories of choice into
theories of information and attention, that is, into theories of the first
guess'. In other words, when humans set targets, they look for
alternatives that would satisfy those targets, rather than try to find the
best imaginable solution. When those targets are satisfied, the search
ceases, and attention is diverted to other pressing issues.

Adherents of planning may object that thisis precisely what planning
intends to improve. However, in a perspective informed by theories of
bounded rationality, this would be difficult to surmount -- it might
simply be an unattainable ideal. Rasmussen and Jensen (1994:45) note
that 