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ABSTRACT                                                                                                                        . 

 

Designing for Breed: A design-oriented toolkit for understanding purebred British 

wool for knitwear 

 

There are 72 different breeds of sheep reared across Britain but their fleece is combined 

in centralised depots and sold with loss of breed identity. This thesis looks at an 

alternative in which designers, informed about the individual characteristics of purebred 

wool, would be able to design for breed type. As a practice-led investigation, the thesis 

reframed the situation as a design problem, and found a resolution in a practical and 

digital toolkit that enables designers to navigate their breed selection process to narrow in 

on choices suitable for their purpose. Behind the research is the view that demand from 

designers for purebred wools can lead to systematic change in the promotion of wool in 

the UK, but the first step is to make designers aware how purebred wools can enhance 

their work, and how to make the right selection. 

 

In the present economic model wool is primarily a by-product of the meat industry. It has 

insufficient monetary value to encourage change from the current centralised system set 

up in an era of nationalised industries, in which wool is viewed as a commodity without 

much distinction of type. There is potential to add value to British wool by exploiting 

individual breed variations, in terms of both physical characteristics, and their 

associations with local heritage. This thesis proposes that understanding the differences 

between wools from individual breeds can aid knitwear designers to heighten garment 

functionality and aesthetics, and satisfy consumer demand for more authentic, locally 

traceable garments. 

 

This practice-led research uses a design methodology to synthesise knowledge about 

wool from individual breeds from microscopic to macroscopic properties. Desired 

characteristics of handle, colour, and fineness, through to the cultural and geographical 

heritage of sheep breeds are integrated to produce new understandings. Besides the 

wool itself, the research findings make use of evidence from designer/makers, spinners 

and industry bodies, alongside scientific data, and knitwear design experience.  

 

An innovative aspect of the thesis is the use of new technologies to communicate breed 

characteristics. A virtual online library of British wool yarns, created using Shima Seiki 

SDS-ONE APEX3 software, alongside a physical library of yarn samples, breed 

information books, and data sheets form the core of a toolkit for designers. The toolkit 

connects industry-level wool knowledge and knitwear design technologies in a format 

aimed at designer/makers.  



 iii 

  

The contribution to knowledge includes a new understanding of the wool properties of 

British purebred sheep in terms of their application in knitwear design and production. 

The synthesis and integration of a broad range of wool information in a clear comparative 

visual manner, in both tactile and digital formats (the toolkit) is a novel presentation and 

application of both existing and original evidence. Where it makes use of existing 

knowledge, the toolkit applies this in an original manner, in the creation of a new design-

oriented model. The research also demonstrates the utility of the Shima Seiki software for 

distant communication of yarn and knit information. The thesis looks toward use of the 

toolkit as a catalyst for re-generating British wool use through the mediation of design. 

  



 iv 

ACKNOWLEDGEMENTS                             . 

 

 

 

 

I would like to thank: 

 

My Director of Studies Dr Annie Shaw for her continued invaluable support, guidance and 

knowledge in design, craft and beyond. 

 

Dr Philip Sykas for his expert supervision, meticulous feedback and advice. 

 

Paul Crookes from HSM for his knowledge and passion for British wool. Tim Booth from 

the BWMB, for his willingness to share his expertise and the Campaign for Wool for their 

support. 

 

To all the farmers, spinners, designers, makers and crafters that have helped in my wool 

journey, with special thanks to Black Bat, Diane Fisher, Linda Scurr and to Dorothy Lumb 

for their openness to share. 

 

My mum and dad, for their unwavering support, love, guidance and always giving me 

access to their stationary cupboard. 

 

Hannah, for being there, always. 

 

Dan for his love, encouragement and dinner-making abilities. 

 

To my amazing friends who have put up with (and nurtured) my wool and sheep 

obsession for far too long. 

 

Finally, to the sheep from across the UK, for their valuable contribution to research 

materials. 

 
  



 v 

DEDICATION                        . 
 
 
 
 
 
 
 
 
 

 
To my Nanna who persisted in teaching a left-hander to knit. 

 
To my Granddad who taught me to be determined and stubborn.  



 vi 

TABLE OF CONTENTS                         i-xviii 

 

ABSTRACT               ii-iii 

ACKNOWLEDGEMENTS                            iv 

DEDICATION                                                                                                                     v 

TABLE OF CONTENTS              vi-x 

LIST OF APPENDICES xi-xii 

LIST OF FIGURES                   xiii-xviii 

CHAPTER 0: INTRODUCTION                                                                                     1-4 

 

  List of chapter contents 1 

0.0  Introduction  2 

0.1  Who is the research aimed at?  2 

0.2  The design brief: aims of the research 2 

0.3  Thesis structure  3-4 

0.4  Glossary of terms 4 

CHAPTER 1: LITERATURE REVIEW                                                               5-30 

 

  List of chapter contents 5 

1.0  Introduction   6 

1.1  Wool Knowledge 6 

1.1.1  Significant previous studies 6 

1.1.2  Roberts Beaumont (1916) Woollen and Worsted  Vol. 1&2           7 

1.1.3 Ross (1981)The essentials of handspinning          7-8 

1.1.4   Ryder (1983) Sheep and Man              8-9 

1.1.5  Henson (1986) British Sheep Breeds          9-10 

1.1.6  BWMB (1985, 2010) British sheep & wool           11 

1.1.7  Robson & Ekarius (2011) The fleece and Fiber sourcebook             11-12 

1.1.8  Blacker (2012) Pure Wool        12-13 

1.1.9  Monbiot (2013) Feral        13-14 

1.2  Design context   14 

1.2.1  Design and materials  14 

1.2.2  Production and the designer 15-16 

1.2.3  Consumption   16 

1.2.4  Sustainability and Life-Cycle Assessment   16-20 

1.3  Knit and technology    20 



 vii 

1.3.1  Digital technology   20-21 

1.3.2  Yarn Processing   21-22 

1.4  Wool and its immaterial qualities 23 

1.4.1  Localism    23-24 

1.4.2  Community    25 

1.4.3  Heritage    25-27 

1.4.4  Authenticity    27-28 

1.5  Summary of Literature Review 28-30 

CHAPTER 2: METHODOLOGY                                                              31-57 

 

  List of chapter contents 31-32 

2.0  Introduction   33 

2.1  Design methodology 33-35 

2.1.1  Practice-based approach 35-36 

2.1.2  Qualitative research methods  37 

2.1.3  Reflective and reflexive methods 37-38 

2.1.4  Methodological approach 38 

2.2  Research Tools and Methods 38 

2.2.1  Tools of the designer   39 

2.2.1a  Sketchbooks       39-40 

2.2.1b  Journals     40-41 

2.2.1c  Reflective diaries: monthly diaries 41-42 

2.2.2  Methods of the designer   42-43 

2.3  Gathering evidence   44 

2.3.1  Understanding the user: trade fairs 44-45 

2.3.2  Understanding the commercial industry: factory visits 45 

2.3.2a  British Wool Marketing Board overview 46 

2.3.2b  Haworth Scouring Company overview 46 

2.3.2c  Laxtons Spinning Mill overview  47 

2.3.2d  Halifax Woollen Spinning Mill overview 47 

2.3.3  Understanding the material: sampling methods 47-48 

2.4  Methods of analysis   48 

2.4.1  Analysing samples   49 

2.4.2  Analysing the tactility of samples 49-51 

2.5  Dissemination    51 

2.5.1  Digital sampling for dissemination 51 

2.5.2  Yarn sample labelling   52 



 viii 

2.5.3  Compiling information onto a data sheet for dissemination 53 

2.5.4  Presentation tool kit   54 

2.5.5  Display breed books   55-56 

2.6  Summary    56-57 

CHAPTER 3: BRITISH WOOL IN CONTEXT                                                 58-84 

 

  List of chapter contents 58-59 

3.0  Introduction   60 

3.1  Agricultural matters  60 

3.1.1  Sheep farming practices in the UK 60-61 

3.1.2  Current market demand  61-62 

3.2  Processing: from breed to bland 62 

3.2.1  Current wool industry visits 62-63 

3.2.1a  British Wool Marketing Board 63-65 

3.2.1b  Haworth Scouring Company 65-67 

3.2.1c  Laxtons Spinning Mill   67-69 

3.2.1d  Halifax Spinning Mill      69-72 

3.3  Wool Promotion    72 

3.3.1a  The Woolmark Company  73-74 

3.3.1b  The British Wool Marketing Board (BWMB) 74-75 

3.3.1c  Campaign for Wool   76-77 

3.4  British wool and sustainability 77 

3.4.1  Resource consumption   77-78 

3.4.2  Authenticity of British wool  78-79 

3.4.3  Life-Cycle Assessments (LCA)  79-82 

3.5  Design needs    82 

3.5.1  The profile of a knitwear designer 82-83 

3.6  Findings                      83-84 

CHAPTER 4: COMMUNICATING BRITISH WOOL THROUGH DESIGN               85-120 

 

  List of chapter contents 85-86 

4.0  Introduction   87 

  PART 1 

4.1  British wool information 87 

4.1.1  Textile properties and characteristics of all wools 87-88 

4.1.2  Current British breed characteristic data 88-91 



 ix 

4.1.3  Challenging current wool information 91-93 

  PART 2 

4.2  Assembling research materials 93 

4.2.1  Tacit design knowledge in practice 93 

4.3  Yarn sampling and reflective recording methods 94 

4.3.1  Collecting yarn samples  94-96 

4.3.2  Monthly diaries   96-97 

4.3.3  Journal     97-99 

4.4  Design brief: designed information formats   100 

4.4.1  Creating classification symbols   100-102 

4.4.2  Yarn sample labels   102-103 

4.4.3  Fact sheets    103-104 

4.4.4  Mini breed book library   104-105 

4.5  Digital imagery    106 

4.5.1  Using digital tools to inform practice 106-108 

4.5.2  Microscopic imaging   108 

4.5.3  SEM imaging    108-111 

4.5.4  Dino-Lite microscopic images  111-113 

4.5.5  Digitising yarns using Shima Seiki SDS ONE-APEX 3 113-119 

4.6  Findings    119-120 

CHAPTER 5: DEVELOPING THE BRITISH BREEDS TOOLKIT                          121-144 

 

  List of chapter contents 121-122 

5.0  Introduction   123 

5.1  Design development  123 

5.1.1  How feedback was gathered 123-124 

5.1.2  Practice-work presented to instigate feedback 124-126 

5.1.3  Descriptive feedback sheets 126-127 

5.1.4  Gathering a descriptive narrative of breed specific yarns 127-128 

5.1.5  Presenting research to wool users 129 

5.1.5a  The Wool Experience, July 2015 & 2016 129 

5.1.5b  Bakewell wool gathering, October 2015 130 

5.1.5c  Knitting History Forum, November 2015 130 

5.1.5d  MMU Postgraduate Annual Conference, November 2015 131 

5.1.5e  Knitting and Crochet Guild Annual Conference, July 2016 131 

5.1.5f  Wool Conference, September 2016 132 

5.1.6  Wool profile feedback sheets  133-134 



 x 

5.2  Testing the final practice-based design outputs  134-135 

5.2.1  Displaying the final practice work  136 

5.2.1a  The Malvern Show, July 2017           136 

5.2.1b  Knitting in Early Modern Europe, August 2017         137 

5.2.1c  Knitting History Forum, November 2017             137 

5.3  Designing a digital interface to display breed information 138-140 

5.3.2  The digital journey of potential designer-users 140 

5.3.2a  Example user 1    141 

5.3.2b  Example user 2    142 

5.3.2c  Example user 3    143 

5.4  Findings    144 

CHAPTER 6: CONCLUSIONS                                                                                145-154 

 

  List of chapter contents 145 

6.0  Introduction   146 

6.1  Aims of the research  146-147 

6.2  Connecting back to the literature 148 

6.3  How evidence has been conceptualised 149 

6.3.1  The physical toolkit outputs 149-150 

6.3.2  The virtual toolkit outputs 150 

6.4  Contributions to knowledge 150-151 

6.5   Implications of the research 151-152 

6.6  Limitations of the research 152-153 

6.7  Future research    153-154 

 

BIBLIOGRAPHY                                                                                                     155-166 

 

1.0  Books 155-160 

1.1  Websites 160-162 

1.2  Online articles/reports 162-164 

1.3  Journal articles 164-165 

1.4   Theses 165 

1.5   Other 166 

 
 
 
 
 
 



 xi 

 

LIST OF APPENDICES                                                                                                  1-2 

 

GLOSSARY OF TERMS             3-10 

 

APPENDIX A: SEM IMAGING                                                                                    11-16 

 

A1 Fine breed classification images 11 

A2 Medium breed classification images 12 

A3 Lustre breed classification images 13 

A4 Hill breed classification images 14 

A5 Mountain breed classification images 15 

A6 Naturally Coloured breed classification images 16 

 

APPENDIX B: DINO-LITE IMAGING                                                                          17-25 

 

B1 Yarn samples x70 17-19 

B2 Yarn samples x120 20-22 

B3 Knit samples 23-25 

 

APPENDIX C: YARN SAMPLING                                                                              26-35 

 

C1 Yarn sample sheets  26-33 

C2 Full set of yarn hanks 34-35 

 

APPENDIX D: DIGITISED YARNS                                                                             36-64 

 

D1 Full set of scanned yarns 36-40 

D2 Full set of Shima Seiki SDS1 APEX3 digital yarn scans 41-46 

D3 Full set of Shima Seiki SDS1 APEX3 digital yarn swatch scans 47-64 

 

APPENDIX E: REFLECTIVE JOURNAL SCANS                                                      65-74 

 

E1 Scans of example journal pages 65-74 

 

APPENDIX F: DATA COLLECTION                                                                           75-92 

 

F1 Spreadsheet information 75-76 

F2 Sheep breed poster 77 



 xii 

F3 Examples of data sheets 78-83 

F4 Mini breed book data sheets 84-89 

F5 Sheep yarn holders  90-92 

 

APPENDIX G: INTERVIEW NOTES                                                                         93-112 

 

G1 Interview with Paul Crookes, Halifax Spinning Mill 93-95 

G2 Wool Conference notes 96-97 

G3 Written feedback scans 98-107 

G4 Feedback data diagrams  108-112 

 

APPENDIX H: CONFERENCE AND PRESENTATION NOTES                            113-119 

 

H1 PGR Poster presentation and awards certificate 113-114 

H2 Fashion & Textiles Council conference presentation slides 115 

H3 Knitting History Forum conference presentation slides 116 

H4 Knitting & Crochet Guild conference presentation slides 117 

H5 Clarence House presentation notes 118 

H6 Digital presentation slides 119 

  



 xiii 

LIST OF FIGURES                                                                                                              . 

CHAPTER 1: LITERATURE REVIEW                                                               5-30 
  

(Fig.1.1) Henson’s Stratified system of sheep production 10 

     Source: Henson, 1986:2 

(Fig.1.2) UK stratified sheep system diagram 14 

     Source: NSA, 2017 

(Fig.1.3) Key lifecycle issues of textiles and clothing  18 

     Source: Sherburne, 2009 

(Fig.1.4) Whalsay, Mrs Jessie H. Williamson  26 

     Source: Shetland Amenity Trust, 2012:70 

(Fig.1.5) Connections between individual aspects of literature review  29 

     Source: Author 

CHAPTER 2: METHODOLOGY                                                             31-57 

 

(Fig.2.1) Overlaps in research fields 34 

     Source: Author 

(Fig.2.2) Sketchbook pages 40 

     Source: Author 

(Fig.2.3) Journal pages 41 

     Source: Author 

(Fig.2.4) One year of monthly diaries 42 

     Source: Author 

(Fig.2.5) Monthly diaries 42 

     Source: Author 

(Fig.2.6) Linear approach to design 43 

     Source: Author 

(Fig.2.7) Feedback approach to design 43 

     Source: Author 

(Fig.2.8) Yarndale 2015 45 

     Source: Author 

(Fig.2.9) The Wool Experience 2015 45 

     Source: Author 

(Fig.2.10) Wensleydale 2015 45 

     Source: Author 

(Fig.2.11) Cotswold breed samples       48 

     Source: Author 



 xiv 

(Fig.2.12) Yarn sample labels 52 

     Source: Author 

(Fig.2.13) Yarn samples with labels 52 

     Source: Author 

(Fig.2.14) Blank Breed data sheet for Balwen breed No.1 53 

     Source: Author 

 (Fig.2.15) Breed books, sheep and yarn samples 54 

     Source: Author 

(Fig.2.16) Breed books 55 

     Source: Author 

(Fig.2.17) Black Welsh Mountain breed book 56 

     Source: Author 

CHAPTER 3: BRITISH WOOL IN CONTEXT                                                 58-84 

 

(Fig. 3.1) Wool delivered to the depot 64 

     Source: Author 

(Fig. 3.2) Grader handling and assessing the fleece 64 

     Source: Author 

(Fig. 3.3) Graded fleeces  65 

     Source: Author 

(Fig. 3.4) Baled fleeces ready for core testing  65 

     Source: Author 

(Fig. 3.5) Unpacking fleece  66 

     Source: Author 

(Fig. 3.6) Scouring chain   66 

     Source: Author 

(Fig. 3.7) Clean dried fleece  66 

     Source: Author 

(Fig. 3.8) Factory layout 68 

     Source: Author 

(Fig. 3.9) Combed fleece 68 

     Source: Author 

(Fig. 3.10) First spinning stage 69 

     Source: Author 

(Fig. 3.11) Plying stage 69 

     Source: Author 

 



 xv 

(Fig. 3.12) Hebridean fleece being hand twisted 70 

     Source: Author 

(Fig. 3.13) Carding machine 71 

     Source: Author 

(Fig. 3.14) Adjusting his machines 71 

     Source: Author 

(Fig. 3.15) Ply being twisted 71 

     Source: Author 

(Fig. 3.16) The Woolmark logo 73 

     Source: Woolmark, 2017 

(Fig. 3.17) BWMB Crook Mark 74 

     Source: BWMB, 2017 

(Fig. 3.18) CFW Promotional logo 76 

     Source: CFW, 2017 

CHAPTER 4: COMMUNICATING BRITISH WOOL THROUGH DESIGN               85-120 

 

(Fig. 4.1) Table of wool properties                                                  88 

     Source: Author 

(Fig. 4.2) Sketchbook – initial reflections of wool measured by BWMB  89 

     Source: Author 

(Fig.4.3) Derbyshire Gritstone breed page 90 

     Source: Author 

(Fig.4.4) Sample of BWMB data for individual breeds from 2011-2014 91 

     Source: BWMB, 2010 

(Fig.4.5) Sketchbook – Development of label research 92 

     Source: Author 

(Fig.4.6) Sketchbook - Hand-carding  94 

     Source: Author 

(Fig.4.7) Mixed breeds 95 

     Source: Author 

(Fig.4.8) Greyface Dartmoor Fleece 95 

     Source: Author 

(Fig.4.9) Hand-spun yarns 95 

     Source: Author 

(Fig.4.10) Sample hanks of 100 hand spun breeds 95 

     Source: Author 

 



 xvi 

(Fig.4.11) Sketchbook - Diary pages, August 2014 96 

     Source: Author 

(Fig.4.12) Sketchbook - woollen and worsted spinning process 98 

     Source: Author 

(Fig.4.13) Sketchbook - Laxtons Worsted Spinning Mill 98 

     Source: Author 

(Fig.4.14) Sketchbook - External exhibitions and fairs 99 

     Source: Author 

 (Fig.4.15) Sketchbook - The Wool Experience 99 

     Source: Author 

(Fig.4.16) Sketchbook - reflection on breed category symbols 100 

     Source: Author 

(Fig.4.17) Breed Category symbols 101 

     Source: Author 

(Fig.4.18) Breed characteristic symbols 101 

     Source: Author 

(Fig.4.19) Breed characteristic symbols with description 102 

     Source: Author 

(Fig.4.20) Yarn sample labels  102 

     Source: Author 

(Fig.4.21) Yarn samples and labels 103 

     Source: Author 

(Fig.4.22) Blank data sheet 104 

     Source: Author 

(Fig.4.23) Black Welsh Mountain data sheet  104 

     Source: Author 

(Fig.4.24) Breed books on display at The Wool Experience 105 

     Source: Author 

(Fig.4.25) Hill Radnor breed information 107 

     Source: Author 

(Fig.4.26) Wool fibre, Dr J. Sikorski 109 

     Source: Taylor, 2007:174  

(Fig.4.27) Cheviot wool, hair and kemp 109 

     Source: Ross, 1983:3 

(Fig.4.28) British breed category SEM imaging – x500 110 

     Source: Analytical Science Department, MMU, 2016 

(Fig.4.29) SEM images Hill sheep breed category 111 

     Source: Analytical Science Department, MMU, 2016 

 



 xvii 

(Fig.4.30) Torwen Badgerface SEM image X500 111 

     Source: Analytical Science Department, MMU, 2016 

(Fig.4.31) Teeswater SEM image X500  111 

     Source: Analytical Science Department, MMU, 2016 

(Fig.4.32) Dinoscope image of Teeswater yarn sample 112 

     Source: Author 

(Fig.4.33) Dinoscope image of Herdwick yarn sample 112 

     Source: Author 

(Fig.4.34) Sketchbook - Steps of digitising yarn scans  114 

     Source: Author 

 (Fig.4.35) Scan of Black Welsh Mountain yarn 115 

     Source: Author 

(Fig.4.36) Black Welsh Mountain virtual yarn sample  115 

     Source: Author 

 (Fig.4.37) Shima Seiki SDS1 APEX3 British breed virtual yarns 116 

     Source: Author 

(Fig.4.38) Dorset Horn Shima Seiki virtual yarn 117 

     Source: Author 

(Fig.4.39) NEW Dorset Horn Shima Seiki virtual yarn 117 

     Source: Author 

(Fig.4.40) Shima Seiki SDS1 APEX3 British breed yarn swatches 118 

     Source: Author 

(Fig.4.41) Digital yarns mapped onto garment shapes 119 

     Source: Author 

CHAPTER 5: DEVELOPING THE BRITISH BREEDS TOOLKIT                          121-144 

 

(Fig.5.1) Blank feedback sheets 124 

     Source: Author 

(Fig 5.2) Presentation of work 125 

     Source: Author 

(Fig.5.3) ‘What does handle mean to you?’ feedback 126 

     Source: Author 

(Fig 5.4) Feedback sheet 127 

     Source: Author 

(Fig.5.5) Individual breed feedback sheets 128 

     Source: Author 

 



 xviii 

(Fig. 5.6) The Wool Experience 129 

     Source: Author 

(Fig. 5.7) Display at Bakewell Wool Gathering 130 

     Source: Author 

(Fig.5.8) Tweets about the KHF presentation 130 

     Source: Twitter, 2015 

(Fig. 5.9) Poster Presentation display 131 

     Source: Author 

(Fig. 5.10) KCG Annual Conference 131 

     Source: Author 

(Fig. 5.11) (a) Stand at Dumfries house, (b) Shropshire sheep with  132 

                  Steve Rowe, HRH Prince Charles and David Gandy  

     Source: courtesy of Cambillard, P & www.campaignforwool.org  

 (Fig. 5.12) Blank wool profile diagrams 133 

     Source: Author 

(Fig. 5.13) Examples of Wool Profile replies 134 

     Source: Author 

(Fig. 5.14) Tactile and digital toolkit 135 

     Source: Author 

(Fig. 5.15) The Malvern Show – Woolly Roadshow, Malvern 2017 136 

     Source: Author 

(Fig. 5.16) KEME Research Conference 137 

     Source: Author 

(Fig. 5.17) KHF Practical presentation layout 137 

     Source: Author 

(Fig. 5.18) Website homepage 138 

     Source: Author 

(Fig. 5.19) Sheep layout page 139 

     Source: Author 

(Fig. 5.20) Filter tools for sheep breeds 139 

     Source: Author 

(Fig. 5.21) Individual breed screen page 140 

     Source: Author 

(Fig. 5.22) Diagram of User 1 fibre journey 141 

     Source: Author 

(Fig. 5.23) Diagram of User 2 fibre journey 142 

     Source: Author 

(Fig. 5.24) Diagram of User 3 fibre journey 143 

     Source: Author 



 1 

CHAPTER 0: INTRODUCTION                                                                   1-4 

 

LIST OF CONTENTS                                                                                                          . 

 

 

  List of chapter contents 1 

0.0  Introduction  2 

0.1  Who is the research aimed at?  2 

0.1.1  The design brief: aims of the research 2 

0.2  Thesis structure  3-4 

0.3  Glossary of terms  4



 2 

CHAPTER 0: INTRODUCTION                                                                        . 
 

0.0 Introduction 

 

This research is a practice-based enquiry in the field of knitwear design. It develops a 

design brief that proposes an understanding of the suitability of purebred British wools for 

specific design needs can add significantly to their value for the knitwear designer, 

potentially for the local producer, and subsequently the global consumer.  

0.1 Who is the research aimed at? 

 

The research fulfils a design brief aimed at aiding designers and wool-users to create 

quality British knitwear. However, by association the research could be of interest to a 

broader circle of those who produce, process or promote wool or British wool products.  

0.1.1 The design brief: aims of the research 

 

Aim 1: To investigate the characteristics of British wool by individual breed, in order to 

conceptualise, re-visualise and present this information for knitwear designers, enabling 

them to better inform their decisions on fibre and yarn choice.  

 

Aim 2: To link narratives of breed history and local connections with the visual 

appearance and performance profile of each breed type, in order to enable adding value 

and consumer desirability to the inherent usefulness of natural wool.  

 

Aim 3: To convey relevant characteristics of the entire breed list through new technology 

and design strategies that allow faster communication, acknowledging that design is a 

digital activity in the contemporary context. Also, to use industry-level software, Shima 

Seiki SDS ONE APEX3 CAD/CAM system, as a tool to further knitwear design through 

digital sampling. 

 

Aim 4: To record and analyse testimony of experience from different sectors of industry, 

and explore how wool initiatives are currently presented, in order to inform design of the 

resource presenting the research outcomes of breed specific wool information.   
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0.2 Thesis structure 

 

CHAPTER 1: Literature review 

 

A literature review was undertaken to analyse different perspectives and observations 

surrounding British wool and knitwear design. It focussed upon wool knowledge, the 

design context, knit and technology, and wool and its immaterial qualities. 

 

CHAPTER 2: Methodology 

 

The methodology chapter examines the approaches to design used within the format of 

this research, exploring qualitative and quantitative methods of working. It looks at the 

methodological thinking behind the research and outlines the research tools and methods 

used to satisfy the aims, how evidence has been gathered, and the methods of analysis 

and dissemination. 

 

CHAPTER 3: British Wool in context 

 

This chapter looks at the agricultural importance of sheep farming within the UK. The 

processing stages of British wool are explored through reports on four key industry visits. 

The previous and existing promotional strategies for British wool are then examined 

followed by an overview of the sustainability of British wool. The current design climate is 

assessed in terms of its receptivity to the intended practical design-led output of the 

research. 

 

CHAPTER 4: Communicating British Wool through design 

 

This chapter explores and discusses the approaches to the design methods used to build 

the research outputs. It begins by outlining how data on wool properties is currently 

displayed for industry-based audiences. It then looks at the practical assembly of breed 

research materials, and how this evidence was adapted through design and interpreted 

and arranged for the specified target audience.  

 

CHAPTER 5: Developing the British breeds toolkit 

 

This chapter explores how the practical research outcomes have been developed. The 

practice is the thesis, thus, a practice-led approach was essential. It documents the 

‘testing’ stages relating to the development of research outputs: how the feedback was 

gathered, and what was chosen to present. The findings from these interactions are 
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discussed, followed by an examination of how the research findings have been 

interpreted into a digital format. 

 

CHAPTER 6: Conclusions 

 

The conclusions outline how the research fits into existing knowledge, and the extent to 

which the initial aims have been fulfilled. It identifies the contributions to knowledge 

through the practice-led enquiry and how the evidence has been conceptualised. It also 

discusses the wider implications for the research and recommendations for further 

research.  

0.3 Glossary of terms 

 

Due to the breadth of specialist, regional and uncommon terms found and used within the 

research, a glossary of terms has been included in the appendix (p.3-10). Words labelled 

with an asterisk (*) after their first mention can be found in the glossary.   
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CHAPTER 1: LITERATURE REVIEW                                                                                . 

1.0 Introduction 

 

The literature review offers a contextual overview of wool and the wool industry, as well 

as reviewing topics of current relevancy: including digital capabilities, sustainability 

concerns, and localism, which have significant implications for the knitwear designer and 

this study. 

1.1 Wool knowledge 

 

Wool knowledge, is taken to mean the diverse information about wool that is usually 

oriented towards particular sectors: agricultural, scientific, commercial, craft and design. 

This research looks at how breed information is currently communicated, to build a 

foundation for practical research to understand the best way to communicate the 

suitability of breed-specific wool for knitwear design needs.  

1.1.1 Significant previous studies 

 

Knitting has, in modern times, been seen as unworthy of academic study, the historian 

Richard Rutt (1987)1 being amongst the first academic studies of hand knitting. Rutt 

notes that hand knitting is ‘widely practiced by non-professionals and tends to be a 

people’s craft’ (1987:1). He concludes that it was the popularity of knitting and knitted 

garments that prevented assessment within an academic context. Hence, knitting 

literature varies widely between the scientific/technical, and the craft and amateur 

audience. Traditional academic distinctions need to be relaxed to source appropriate 

literature. Below, key texts, which document British sheep breeds and fleece 

characteristics are assembled to provide an insight into how British wool is understood 

and communicated. Documented chronologically, they form the foundation for an 

understanding of the potential for breed-specific wool in design.  

 

 

                                                        
1 Rutt, R (1987) A history of Hand Knitting London: B T Batsford Limited. Rutt predominantly focuses on knitted 

structures and, although we can assume that the abundance of wool played an important part in the 

development of knitting technology, the intrinsic nature and qualities of wool fibres are not assessed in his work. 
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1.1.2 Beaumont (1916) Woollen and Worsted Vol. 1 & 2  

 

Roberts Beaumont (1862-1922), of the University of Leeds, writing in 1916, summarised 

wool knowledge and design needs at a time when native British wools still held great 

economic importance. He set out six criteria by which wool was judged:  

 

• Fineness of fibre 

• Felting properties 

• Strength and elasticity 

• Length of staple 

• Softness of handle 

• Purity of colour 

 

He noted that physical data is not sufficient to distinguish how wool behaves in use; for 

instance, two wools might have the same number of scales* per unit length but still have 

significant difference in felting* quality. As a result, Beaumont classified wool by its 

suitability for particular end uses - for example, in flannel* or worsted cloths*, where the 

distinctive characteristics of the wool contributed to the character of the fabrics. 

Beaumont’s main interest was in woven goods, and there is little mention of knitwear 

apart from the use of Shetland wool for knitted shawls and scarves. Nevertheless, 

Beaumont realised a century ago that there was a need to understand wool in terms of a 

selected range of qualities, and that the typical scientific measures were often inadequate 

to describe the physical behaviour of different wools. This is pertinent here in supporting 

the importance of extending beyond scientific measurement to include practical 

approaches. 

1.1.3 Ross (1981) The essentials of handspinning 

 

Mabel Ross, a handspinner, offers an extensive introduction into handspinning. 

Handspinning practice involves direct practical experience and tacit knowledge of the 

handle and fibre characteristics needed to create a successful end yarn. Ross begins by 

emphasising the versatility of sheep’s fleece, declaring that as it offers a ‘wide range of 

fibre types, [it] is the ideal fibre with which to develop all the techniques necessary for 

spinning all fibres’ (1983:1). Ross notes: ‘the methods I have developed are based partly 

on theoretical considerations but also on the spinning of hundreds of trials, and, later, 

investigation’ (1983:i). This acknowledges the importance of tacit understandings gained 

through practical experience over theoretical predictions in the field of wool.  
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Ross highlights the importance of understanding the differences between breeds, 

individual flock variance and the fleece positioning on the body. She also introduces 

further variables that affect the final yarns: 

 

• The preparation of fibre with regard to spin technique (woollen* or worsted*) 

• Thickness of yarn 

• Degree of single ply twist*, number of plied threads, and ply direction 

 

Ross outlines the importance of ‘knowledge of available fleece and some guidance on 

how to choose and appropriate one for any project as well as what to avoid’ (1983:2). 

The handspinner’s understanding indicates how the raw fibre begins to dictate the 

characteristics of an end yarn. 

 

Ross examines the classification of sheep breeds and the British Wool Marketing Board’s 

(BWMB) method of grading and selling fleece commercially. In addition to the commercial 

‘grade number’ which is an indication of quality taking into account ‘length of staple*, 

lustre, handle, colour, strength and kempyness*’ (1983:9), the handspinner understands 

the yarn in terms of the ‘Bradford number’ based on the fineness of a fibre, and how 

many yards of yarn she can spin out of a pound weight of washed fleece. Ross also 

expands upon the specialist, and often regional, terms developed in trying to describe the 

varying fleece characteristics, for example, ‘yearling’* or ‘hogg’* used to describe a first-

fleece shorn after one-and-a-half years. A ‘Fine’ or ‘Down’ breed can be referred to as a 

‘teg’*; or ‘cotting’* when a fleece has been ‘turned into felt near the skin and the staples 

can hardly be separated’ (1983:10). We begin to see here the confusing array of 

agricultural, technological and crafts terminologies faced in the examination of breed-

specific wool. 

 

One of the strengths of Ross’ research is the inclusivity of BWMB scientific data tables 

containing sheep grades and specifications, and tables containing information on the ‘use 

of wools’ which sit alongside her own observations, such as, ‘ Dorset Horn – Subject to 

odd kemp*. Very springy’ (1983:108). The value of such personal observations in 

bringing to life the scientific data is another relevant matter to be drawn from Ross’s work. 

1.1.4 Ryder (1983) Sheep and Man  

 

Michael L. Ryder (1927-2015) gives a biologist’s view of sheep, their relationship to 

humans and the natural environment. He provides a comprehensive overview of the 

historical domestication of sheep, alongside a summary of current sheep husbandry. 
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Ryder outlines the distinctive practices of upland, hill and lowland sheep farming across 

Britain, which is predominantly still in use today due to the ‘harsh environment [that] 

necessitates different methods [of farming]’ (1983:710). He expands upon this to stress 

the importance of local farming skills and knowledge that this specialist approach needs, 

highlighting that it is ‘the unique skills required by the hill shepherd [which] must be 

emphasised’ (1983:710). Ryder explains how using different breeds within different 

farming environments can utilise different land qualities, noting that ‘the sheep is 

therefore important as it can exploit productively land unsuitable for other livestock’ 

(1983:710). Not only this, but Ryder argues that vegetable fibres necessarily compete 

with food crops for land, while wool can exploit alternative conditions. 

 

Ryder emphasises the desirable fibre characteristics of wool, noting the rise in popularity 

of synthetic fibres due to ‘cheap energy’ (1983:783), which challenged wool’s economic 

viability to compete in the mass market. Nevertheless, Ryder believed wool ‘would keep 

its place among superior products, because its special properties ensure comfort, 

appearance and performance’ (1983:784). If the value of wool endures most strongly in 

the luxury market, this can assist in the promotion of specialist breeds where rarity is an 

additional selling point.  

 

An important point discussed by Ryder, relates to the issues of breed and fleece 

homogenisation: ‘one threat to the future of the sheep is the uniformity brought about by 

intensive specialisation on relatively few objectives, e.g. fat lamb*, so that the variation on 

which future selective breeding for new uses would depend is reduced’ (1983:784). This 

stratified system of sheep rearing works in Britain by allowing optimal use of the varied 

terrain. Maintaining the variety of breeds acts to safeguard the diverse qualities for future 

uses; as Ryder concludes, ‘it is now realised that [the] nuclei of breeds that have declined 

because they are no longer economic must be kept as a base from which to make 

developments which cannot be foreseen today’ (quoting Ryder 1976 in 1983:784). Ryder 

took a long view of sheep husbandry, understanding that preserving genetic diversity is 

the best way to prepare for future demands.  

1.1.5 Henson (1986) British Sheep Breeds 
 

Rare breeds expert Elizabeth Henson, wrote a short guide to British sheep breeds that is 

an accessible introduction to the subject for the designer. She outlines the stratified 

system of sheep husbandry in use across the UK that makes use of different breeds to 

populate both harsh and mild habitats, generalised as hill, upland and lowland (see 

fig.1.1).  
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(Fig.1.1) Henson’s Stratified system of sheep production (Henson, 1986:2) 

 

Henson, like Ryder, highlights the role of breed variation in utilising natural resources that 

would be unfit for other agricultural endeavours (1986:3). For instance, hardy Mountain 

sheep thrive in terrain that would otherwise be dormant from an agricultural point of view.  

 

Connecting with the stratified sheep husbandry system, Henson discusses individual 

breeds in their wider classifications of type: Primitive, Mountain, Hill, Longwool, and 

Down. She proposes that different geographical locations produce qualities of wool that 

can be associated with the terrain, but nevertheless show considerable breed variation. 

For example, she notes that although Mountain breeds have similar fleece weights due to 

their need for greater insulation against extreme weather, some conceal softer fibre 

under a coarse outer coat (Manx Loaghtan) whereas others have one thick coat made of 

thicker longer fibres (Welsh Mountain) (1986:12). Henson views individual breeds 

predominantly from a livestock perspective, and she discusses their geographical 

locations, mothering abilities, and body weight. For the designer, such detail is 

contextually interesting but ultimately confusing.  

 

Fortunately, Henson uses photographs to aid the visual understanding of the different 

types of fleece. When coupled with concise descriptions of character, an understanding 

of tactile and visual qualities begins to emerge. For example, a Cotswold bears ‘the 

natural curl and lustre or sheen typical of all the longwool breeds’ (1986:4), an 

unspecified Down breed where ‘the tight crimp* and curl [lies] in a soft even cover over 

the entire body’ (1986:4), and a Herdwick fleece, that shows the ‘dense fine undercoat, 

coarse long hair and short white kemp fibres all combining to form a coarse hard fleece’ 

(1986:4). It is when the text is placed alongside the visual imagery that the reader is 

enabled to gain a clearer grasp of wool variations.  
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1.1.6 British Wool Marketing Board (1985, 2010) British Sheep & Wool  

 

The British Wool Marketing Board (hereafter, BWMB) is Britain’s only centralised wool 

marketing forum. Its British Sheep and Wool has run several editions, the two most 

recent in 1985 and 2010. The 1985 edition classifies sheep breeds into five categories: 

Main breeds, Minor breeds, Rare breeds, Hybrids and halfbred, and Recent introductions 

providing an overview of each breed alphabetically. A photograph of the sheep sits 

beside the wool classification, where the breed is found, a description of the animal, and 

a brief account of the heritage, breeding knowledge and common end uses. Uses reflect 

the current situation where many breeds are confined to carpet manufacture, and only a 

few finer fleeces are noted for other purposes.  

 

The 2010 revised edition realigned the breed types with the wool classifications, using 

seven categories: Fine, Medium, Hill, Mountain, Lustre, Naturally Coloured and 

Crossbreeds, before being alphabetised. This adaptation allowed breeds with similar 

wool characteristics to be compared more easily. For example, one can find what similar 

characteristics a group of Fine breeds may offer as opposed to the Mountain breed 

group. The new edition also included a photograph of a raw fleece sample, which helps 

the reader visualise the length, weight density, colour and crimp of the fleece. 

But the majority of the BWMB presentation consists of scientific measurements, not 

commonly known to the novice.  

1.1.7 Robson & Ekarius (2011) The fleece and Fiber Sourcebook  

 

In their Sourcebook, Colorado based, Deborah Robson, a former spinning magazine 

editor, and Carol Ekarius a livestock-farming author, examine over 200 individual breed 

wools from a historical and design perspective. Although the focus is not on British 

breeds, they acknowledge the wide breed variety found across Britain, with 60 of the 

British breeds included, although not necessarily assessed through wool from a British 

source. For example, the Texel breed, developed in the Netherlands, is also common 

within the USA, and it is probable their samples originated in the US (2009:309). Visuals 

of raw fleece, cleaned fleece and spun samples, sit beside a short historical description 

of the breed, and notes that discuss breed-specific fleece qualities. This is useful to the 

designer because images reinforce the description of the wool characteristics. 

 

Robson and Ekarius have forged an example to follow as they have begun to connect 

published industry data with tacit knowledge developed through handling the fibres 

themselves, enhancing the understanding of the reader. The authors explain: ‘Unlike 
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many other books on fiber, which usually report information based on other published 

sources (including those that are generally the most reliable: the industry associations), 

we actually got workable samples for almost all the breeds that are written up in this 

book’ (2009:32). They acknowledge the importance of experiencing the fibres first hand, 

noting that ‘the data you see reflect not only conventional wisdom but also our personal 

analysis of samples for the breed’ (2009:32). It is noteworthy that variance was found 

between the characteristics of fibre samples and the industry standard measurements: 

‘we often received fibers that challenged our assumptions or contradicted published 

resource materials’ (2009:32). For this research the Sourcebook has also served as an 

example of how complex information can be directed for the specific needs of designers. 

1.1.8 Blacker (2012) Pure Wool: A knitter’s guide to using single-breed yarn  

 

In Pure Wool Sue Blacker (2012), a British yarn manufacturer examines 16 breeds (14 of 

these are recognised as British pure-breds). She includes visuals of the raw, scoured and 

carded fleece, along with a yarn sample. Each breed discussed includes a photograph of 

a representative animal, which sits below a short history of the breed, a ‘fleece fact file’ of 

scientific data, and a useful ‘yarn user’s guide’ which highlights areas of high and low 

fibre performance. Also included after each breed is a garment knitting pattern and a 

photograph of the finished product, showing how the yarn looks once knitted into a 

garment, which helps the reader visualise the potential of the breed.  

 

The ‘yarn users guide’ signals the versatility of a fibre through showing a variety of 

different fibre outcomes. For example, a Shetland fleece is favoured for handspinning in a 

variety of yarn thicknesses, for its natural colours, and dyeing and felting properties; 

however it is not recommended for textured stitches or worsted spinning (2012:117). But 

the useful factors are not connected with the fleece fact file specifications. The 

prominence of visual aids alongside historical information is an admirable feature of 

Blacker’s work, contributing to its accessibility to a wide audience. While the primary 

audience is the knitter, attention to the processing stages from raw fleece to finished 

yarn, enables the work to be of interest to other designers/makers. Like The Fleece and 

Fiber Sourcebook (2011), Pure Wool (2012) places scientific fleece data alongside a 

personal account of the handle and characteristics that come through from fleece to yarn, 

examples that can be built upon. 

 

This review of key wool studies reveals one of the essential problems facing the designer 

wanting to understand how to work with purebred wool. The literature presents the 

designer with a mass of agricultural and scientific information, rather than relevant 
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descriptions that translate into particular end uses. The best examples surveyed here 

begin to tackle this problem, but are incomplete. 

1.1.9 Monbiot (2013) Feral  

 

In Feral (2013) journalist and environmentalist George Monbiot portrays the negative 

impact of commercial sheep farming on the environment. He sees sheep husbandry as 

the great obstacle to ‘rewilding’ the British uplands, and is probably the foremost 

opponent of the British sheep. Monbiot clarifies that he ‘hate[s] not the animals 

themselves, which cannot be blamed for what they do, but their impact on both our 

ecology and our social history’ (2013:155). He challenges conventional commercial 

farming practices, and maintains that ‘agricultural hegemony’ in Britain means that ‘what 

is deemed to be good for farmers or landowners is deemed, without question or 

challenge, to be good for everyone’ (2013:154).  

 

Monbiot uses Wales as a case-study, stating that Welsh farmers used to grow a mixture 

of crops, hay and cereals alongside keeping cattle and goats. However ‘by the end of the 

nineteenth century, and the coming of the railways, much of this mixed farming had been 

replaced by sheep and cattle’ (2013:156). This rapid transition to intense farming and 

grazing, led to native woodland plant and animal habitats being destroyed, and pollution 

of watercourses with pesticides and fertilizers (2013:158). Monbiot claims that ‘sheep 

farming in this country is a slow-burning ecological disaster, which has done more 

damage to the living systems of this country than either climate change or industrial 

pollution’ (2013:158). But it becomes clear that his greatest adversaries are the 

agricultural bodies that defend commercial farming which claim that undergrazing of 

traditional pastures would harm the beauty of the landscape (2013:159). Against big 

agriculture, Monbiot cites The National Ecosystem Assessment2, which shows that 

‘across most of the uplands of Wales, switching from farming to multi-purpose woodland 

would produce an economic gain’ (2013:160). 

 

This devastation that over-farming can have on the environment should not, however, 

blind us to the positive effects of small-scale pastoral farming. While these issues are 

beyond the scope of this thesis, it should be noted that this research is in support of a 

                                                        
2 In 2007,the House of Commons Environmental Audit recommended an assessment for identification and 

policy response to be conducted: ‘The UK National Ecosystem Assessment (UK NEA) was the first analysis of 

the UK’s natural environment in terms of the benefits it provides to society and continuing economic prosperity’ 

(UK NEA, 2014). 
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balance between the environmental needs and economical benefits of sheep rearing. 

Furthermore the use and value of breed-specific wool could promote changes in 

agriculture that favour the small farmer in tune with the local environment, and 

communities connected with local heritage and traditional landscapes. 

1.2 Design context 

 

This thesis on breed specific wool for knitwear is situated in a wider design field. 

Contemporary design requires an understanding of materials in the context of 

consumption and sustainability. These considerations are examined next to see how they 

impact upon the use of wool. 

1.2.1 Design and materials 

 

Currently a knitwear designer cannot easily access individual sheep breed information to 

assess British wools. Information is focussed upon livestock needs, scientific 

specification or commercial industry objectives; and is seldom complete for all British 

purebreds. The classifications used by the sheep farmer in stratified production are not 

suited to the designer (see fig. 1.2) as these concern the breeding implications of the 

sheep. The categories created by wool scientists, focus upon quantification and 

measurement that may not necessarily be easy to understand or be appropriate to a 

designer’s tacit needs. Likewise, the body-orientated categories of the wool sorter are 

unsuited as these are concerned with grading into ‘types’ for commercial-size lots for 

sale. The designer on the other hand, usually seeks material qualities for particular end-

uses. 

 
(Fig.1.2) UK stratified sheep system diagram, (NSA, 2017) 
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1.2.2 Production and the designer 

 

It is important to acknowledge the importance of a knitwear designer’s understanding and 

consideration of production processes when developing designs because materials and 

the production processes used in the creation of a garment impact on, and potentially 

alter, the designer’s vision. Yarn selection is a prime input for knitwear outcomes. For 

example, when designing a garment that is going to be domestic machine knitted, the 

designer would take into consideration the difficulty of incorporating stitch patterns such 

as cables, which need a yarn with ‘give’ or elasticity as the stitches become taut. If a 

garment is to be commercially machine knitted, the machine needs a uniformed yarn to 

prevent snapping, and the amount of yarn debris (fibres) could impact the machines 

efficiency. Specification of breed could help deliver a sought-after result for the designer, 

whilst solidifying the integration of shared information from wool producer to knitwear 

manufacturer. 

 

At the Design Thinking Research Symposium in 2001, designers Eckert and Stacey 

highlighted a substantial disconnection between designers and the making process within 

the mass-market clothing industry. Removal of the knitwear designer from the production 

process can distort the final garment outcome. The technician undertaking production 

has to conform to manufacturing the designer’s vision within the technical limitations of 

the available machinery, as well as price points, availability and cost of yarns, 

manufacturing time, garment longevity and practicality (Eckert & Stacey, 2001).  

 

Designer, Alison Gwilt perceived the same disconnect and discusses how it inhibits 

sustainable strategies being incorporated in the production process. Gwilt questions the 

current separation of design, recommending that designers have access to the whole 

process so that sustainability can be built-in, and not just be an afterthought (Gwilt, 

2011). 

 

Contemporary designer, Otto Von Busch, challenges industrial status quo through a 

product-centric design practice he calls the ‘hacktivism of fashion’. This is a ‘collective 

process of enablement, creative resistance and DIY practice’ (Von Busch, 2008:1) that 

promotes sharing between communities of makers, for example, between sheep farming 

and knitwear design, to promote ‘new forms of craftsmanship’ (Von Busch, 2008:1). 

Practicing designer, Annie Sherburne (2009) also explores product-centric design noting 

that the current abundance of textile waste has led ‘some companies to recycle existing 

waste streams of textiles so efficiently that even variability can be integrated without 

compromising the requirements of larger scale production methods’ (2009:25). 

Complimenting alternative methods of production with an understanding of sheep breed 
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specifications could be effective in coping with the different quantities of wool needed 

within different industries within the UK, helping to reconnect designers with production 

methods. 

1.2.3 Consumption 

 

The modern consumer increasingly expresses political beliefs and aspirations through 

shopping activities. Ethical considerations are a significant factor in even everyday 

purchases. Ethics here involve fair pay and conditions for workers, and respect for the 

environment in terms of energy use, sustainability and product lifespan. These intangible 

aspects of the product are designed into products through the narratives that accompany 

them. 

 

Sherburne (2009) views ‘consumer demand [as] one of the most powerful points for 

change, but this can not happen without educating the consumer and then providing 

actual alternatives’ (Sherburne, 2009:9). Sociologist and media theorist David Gauntlett 

also assesses the impact on consumption of a new involvement of the consumer in the 

making process. Making has been re-connected through available technologies that 

provide virtual sampling and design simulation, leading to garments that fulfil a 

consumer’s wear-ability needs for longer (2011). Gauntlett draws upon the ideals of Ivan 

Illich, author of Tools for Conviviality (1973). Illich sees technology improving society’s 

wellbeing by giving people tools that work with high independent efficiency, enhancing 

each person’s range: ‘People need new tools to work with rather than tools that “work” for 

them’ (I, Illich, 1973:10). However, Illich also stresses the importance of an individual’s 

understanding of the complex and multi-faceted value objects hold (Illich, 1973), which 

can affect their relationship with the object in a positive or negative way. Hence, there is a 

role for design in fulfilling consumer needs through interactive design methods that allow 

them to shape products through access to information that connects them with sources in 

the supply chain.  

1.2.4 Sustainability and Life Cycle Assessment 

 

Design is linked to sustainability. Through choice of materials, fabrication and energy 

use. The design practitioner’s role of practical experimentation and development can 

cultivate positive environmental impacts and offer alternatives to conventional production 

(Sherburne, 2009). Professor Kate Fletcher, specialist in textile and fashion sustainability, 

explores how practices link with the ethos of ethical and sustainable compliance, 

‘challeng[ing] us to link a fibre with its lifecycle, a material with its user, and an industry 
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with the ecological and cultural systems that support it ‘(Fletcher, 2014:8).  

 

Textile researcher, Kirsi Niinimaki, also explores this important connection between 

material choice and its wider impact in Sustainable fashion: new approaches (2013). 

Niinimaki, highlights that most Western Countries import approximately 90-95% of sold 

garments, this teamed with the rapid growth of fashion consumption in the UK, which has 

seen the amount of clothes purchased per capita increase by 37% between 2001 and 

2005 (2013:14), has led to increasing problems of textile waste, especially given that 

many garments are made of materials unsuitable for recycling or composting (2013:16). 

John Thackara, a design researcher, discusses resource consumption, and the impact 

that making more efficient use of raw materials and diverting resources away from waste 

streams could achieve (Thackara, 2005). His design focus is on services, with ‘objects 

and systems playing a role in a people-centred world’ (2005:i). He debates the idea that 

‘design decisions shape the processes behind the products we use, the materials and 

energy required to make them’ (2005:1). Thackara discusses the current reliance on 

technology as a system to make more products, rather than a people-centric tool for 

innovation ‘in which people are designed back into situations’ (2005:4) not just as 

consumers of more products. 

 

Fletcher and Grose discuss the impact that challenging traditional methods of design and 

manufacture can have on the environment in Fashion & Sustainability: Design for 

Change (2011). They look at raw materials and the design process as a connected 

journey, noting that ‘materials are the tangible synthesis of resource flows, energy use 

and labour’ (2011:12). Fletcher and Grose consider the impact of farming practices on 

land conservation and rural economies (2011:30), highlighting the complexities and 

balance that is needed between rural economies and regional ecology, to ensure stability 

between the cultivation of raw materials and the protection of environmental biodiversity.  

 

Incorporating sustainability into design practice is a core aim of the ethical designer. The 

literature points to materials and lifecycle as key areas for consideration. Wool is disputed 

as a sustainable material because of the wider impact of sheep husbandry on the 

environment. As noted by Fletcher and Grose, farming practice is the key to achieving 

environmental and cultural balance. Although farming lies outside the remit of this thesis, 

the re-evaluation of breed-specific wools offers potential rewards for smaller-scale 

enterprises that are in tune with the local environment as these are the main sources for 

specialist breed wools. Envisioned here is lower productivity without lower profits, 

something the authors promote. 

 

Design aims to make improvements to the world as it exists, rather than radical changes 
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(Thackara, 2005). Studying the lifecycle of garments, including the design and 

development stages, can provide strategies for change of benefit to the farmer, spinner, 

designer, manufacturer, consumer and ultimately, the environment. Fletcher advances 

that although there are complex sourcing and production issues surrounding sustainable 

fashion, improvements can come from ‘a combination of creativity, mindfulness, 

information about the processes we are dealing with and an ability to adopt a lifecycle 

approach to affecting change’ (2008:42). While Fletcher focuses on the more wasteful 

post-consumption part of the lifecycle, this research looks at the design phase (not to 

neglect that design can re-enter in later upcycling stages of the garment lifecycle). 

 

A Life Cycle Assessment (LCA) is a ‘cradle to gate’ study, which assesses the 

environmental impact of the raw materials and processing stages of a product (BWMB, 

2009). It is a systematic approach to these connections amongst suppliers, distributors 

and customers (Curran 1996).  

 

Annie Sherburne, challenges the conventional view of production and manufacturing in 

‘Achieving Sustainable Textiles: A Designer’s Perspective’ in Sustainable Textiles: Life 

Cycle and Environmental Impact (Blackburn, 2009). She asks, ‘How can we convert the 

destructive consequences of the way the profit imperative is systematically allowed to 

undervalue material and human resources, into a constructive and new method of use 

and recognition of the true values that conserve these resources?’ (2009:4). Sherburne 

explores alternatives through environmental design. She strongly conveys the need to 

realign design values away from making more products for less money (2009). 

Sherburne outlines five key lifecycle issues of textiles that lead to unsustainable design 

(see fig. 1.3). 

 

 
(Fig. 1.3) Key lifecycle issues of textiles and clothing (Sherburne, 2009) 

 

She stresses that these categories need to be understood from the outset by designers, 



 19 

in order for them to be informed and choose the most suitable materials and production 

systems (2009:8). Sherburne’s key argument is the need for LCA information to be 

adaptable for the practical way designers work, she advocates:  

 

This means making designer-friendly interfaces that are free at the point of 
access, regularly updated and easy to navigate. These should be written in the 
simplest ways, avoiding jargonese, and where possible give access to samples, 
opportunities for hands-on experience of new processes and technologies, and 
effective contact details 

 

(Sherburne, 2009:10) 

 

She suggests that better understanding of the LCA process will improve the designer’s 

own practice, leading to alternative relationships ‘between the exchanges of products, 

services, ideas and money’ (2009:13). This process has been implemented within the 

research through the connection of accessible information with the material journey to 

inform designers practice, using practical and digital interfaces. 

 

Sherburne looks at existing strategies in ‘eco-design’ (2009:16), investigating (a) ‘cradle-

to-cradle’ strategies that enable materials to move in a cycle of use and re-use 

(Braungart & McDonough, 2002), (b) biomimicry within textile use and re-use (Pawlyn, 

2011), (c) design-centric recycling, which takes waste streams into account when 

choosing raw materials, (d) product-centric recycling which ‘allows manufacturing 

systems to engage with textile waste streams’ (2009:25), and (e) people-centric design 

respecting human resource and labour. A key observation taken on board by this 

research is that analysis tools need to be interpreted in order to be user-friendly to 

fashion and textile designers (2009:16). 

 

In 2009, the British Wool Marketing Board commissioned its own environmental impact 

study of scoured British wool. Emma Brookes and Ningtao Mao (University of Leeds) 

compiled the report to ‘quantify the environmental impact of 1kg of scoured British Wool’ 

(2009: 3). The process emphasised the complex journey of raw fleece to scoured fleece, 

in a commercial context. Within the results, it was highlighted that the four significant 

impact categories were – fossil fuels, land use, climate change and respiratory inorganics 

(relating to producing sheep feed, and the transportation and energy consumed in the 

processing of raw fleece). Their results found that the environmental impact of scoured 

British wool was significantly less than nylon fibres or synthetic polypropylene 

alternatives (BWMB, 2009). These findings are relevant to this study as they focus on 

British wool. However, Beverley Henry (2012) cautions against extrapolating from such 

studies. In a review of nine LCA studies, she found limited capacity to interpret or 
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compare separate studies, and existing studies are not yet trustworthy for comparing 

different fibres (2012:45). Nevertheless, even in this conservative estimate, wool rated 

favourably compared to synthetic fibres in the use phase for laundry and maintenance. 

Land use will always be high for wool in comparison with synthetics, but Henry notes that 

‘while on a simple land area score, wool rates high, extensive sheep grazing at low 

stocking rates uses land that is mostly not suitable for other production purposes and can 

provide positive benefit through management by pastoralists’ (2012:45-46). Life Cycle 

Assessment is returned to in section 3.4.3.  

1.3 Knit and technology 

 

Knit has long been a catalyst for new technology, with industrial knitting increasingly 

being challenged by new methods of production (Black, 2002). Peter Dormer, considered 

an important thinker in contemporary craft, highlights the effect that new technologies and 

CAD/CAM software have in the field. He states ‘technology is beginning to challenge 

craftsmanship by its ability to mimic the ‘look’ of hand workmanship especially in areas 

such as textiles’ (1997:10). This raises the important question of how designers, makers 

and industry partners balance this fast-moving science with traditional practice relating to 

textiles, fashion, and the consumer. Historian Joanne Turney, whose work pioneers the 

exploration of knitting as a culture, found that ‘knitting is very much part of our visual and 

material world, and its existence generates discourses that provide evidence of practices 

otherwise marginalised or ignored’ (2009:221). Turney observes that knitters and crafters 

have started to see knitting’s ‘potential for industrial collaboration’ (2009:220), making a 

connection between new technologies and hand craft traditions. Investigating current 

knitwear technology developments and limitations is important to understanding how it 

can be applied to enhance the use of British wool. 

1.3.1 Digital technology  

 

Knitting innovations have always been challenged by handcrafters, from the Luddite 

movement of the nineteenth century, a time of working class discontent with new 

technology driving unemployment (Rutt, 1987), through to the resurgence of hand-knitting 

as an anti-fashion statement in the 1980s led by the ‘designer knitting’ boom, pioneered 

by Patricia Roberts (Black, 2002). These developments have continued in the recent 

revival in knitting clubs and knitting as a social forum, as well as the explosion of online 

knitting debates, through sites such as Ravelry3 and Etsy4. Digital forums enable knitters 
                                                        
3 Ravelry is a user-driven online community forum, an organizational tool, and a yarn and pattern database for 

knitters and crocheters [https://www.ravelry.com accessed: 22.09.14] 
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and designers to share ideas, assistance, and stories with each other, as well as to 

purchase patterns. 

 

Gauntlett (2011) demonstrates how using new digital technologies can harmonise with 

sustainability and the making process, citing Sabrina Gschwandtner, who published on 

contemporary knitwear designers and their creative journey. Gschwandtner noticed, for 

example, Freddie Robins’ experimental knit work, which combines traditional craft with 

seamless knitting technology (2007:162). Gauntlett observes that the making process 

connects and re-connects the designer/maker, firstly with raw materials to transform 

them into something new, and then with others to gain feedback, or to engage with 

customers as collections are shown to the public (Gauntlett, 2011).  

 

Industry expert, David J. Spencer (2001), has been a key figure in showcasing the 

potential for combining knitting and technology, and, like Dormer, deplores the 

assumption that ‘ever improving technology replaces craft’ (Dormer, 1997:3). He explains 

that, although it can occasionally replace craft in speed or aesthetics, the achievements 

of technology always require a skilled designer (or maker) behind the design to maximise 

the efficiency of technology (Dormer, 1997). Dormer finds, ‘there is a fluidity in the 

practice, design and art of woven textiles that enables textiles to fit easily with 

contemporary technology’ (1997:168); a merit that can be extended to knitted fabrics. 

Both writers agree with British environmentalist, Sir Jonathon Porritt, an advocate for 

positive change through the connection of new technologies and people. Porritt (2013) 

believes we have the necessary technology to progress; it is just a matter of harnessing 

its potential for different sectors in a thoughtful and conscientious way. This perspective 

supports reconnecting design and technology with the heritage of British wool to enable 

the reassessment of materials and their communication.  

1.3.2 Yarn processing 

 

The practicalities of spinning present the knitwear designer with two routes: craft hand-

spinning or industrial spinning. The need for uniformity of yarn in machine knitting usually 

limits yarns to industrial spun qualities (Wickens, 1982). It is important to consider if 

breed characteristics are changed by the spinning process. Spinning can bring out breed 

character, for example, using a worsted spinning process with further combing 

accentuates the smoothness and silkyness of long fibres; breed character is not just 

about the wool but also its expression in the end yarn (Ross, 1983). As Hetty M. 

                                                                                                                                                       
4 Etsy is an e-commerce website, designed for users to easily sign up and sell handmade items through an 

online ‘market-place’ [https://www.etsy.com/uk/ accessed: 22.09.14] 
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Wickens, a professional hand-spinner, in the Beginner’s Guide to Spinning (1982) asks: 

‘Is it possible to make yarns that are very fine, very thick, tightly twisted or loosely 

twisted, all from the same fleece? The answer will depend on many factors: for example, 

the breed of sheep and the part of the fleece which has been chosen, the preparation of 

the fibres, the equipment being used, and the skill of the spinner’ (1982:155). It is through 

practical experimentation, and understanding of the raw fibre that a suitable end yarn is 

determined. Textile engineer Peter, R Lord, (2003), in Handbook of Yarn Production, 

notes that spinning ‘systems for wool must be able to cope with a rather wide range of 

conditions’ (2003:205), taking into account the variable staple length, fineness* and 

crimp* found within wool. Spinning has a great deal of influence on the character of the 

resultant yarn (Ross, 1981). 

 

Fibre length and fineness are determinants of the range of yarns that can be produced 

with a particular fleece. Fibre expert Elizabeth Gale sets out the basic division of 

‘combing’* or ‘carding’* wools according to whether they are best suited for use in the 

manufacture of worsted or woollen yarns’ (1971:11). Worsted spun yarns have higher 

strength due to their fibre length and ply twist, whereas woollen spun yarn, with a lower 

ply twist ‘permits higher productivity and yields a softer hand’ (Lord, 2003:206).  

However, other characteristics, such as kempiness and colour will also be evident in any 

yarn produced from a particular fleece (Lord, 2003:32). The final effect of crimp, is more 

variable but can play a major role as noted by Lord, explaining that the amount of crimp a 

fibre contains affects how easily the fibre tangles (2003:206). 

 

Dr W.S. Simpson, from the Wool Research Organisation of New Zealand (WRONZ), 

explores industrial spinning and wool production in Wool: Science and technology (2002). 

He writes in detail about fibre diameter (micron count) and fibre length and how these 

characteristics determine the spinning process used. Simpson surmises that ‘over the 

past 30 years, the major thrust in wool marketing has clearly been driven by the objective 

measurements of important wool fibre variables’ (2002:19). Hence in industry practice, 

the differences between sheep breeds, ewes*, wethers* and lambs* have ‘become of 

minor importance compared to the physical specifications of wool lots’ (2002:19). 

However, Simpson noted ‘there has been some revival of marketing based on particular 

features of fleece from certain breeds’ (2002:20). Because modern practice has sought to 

rationalise industrial spinning based on a few key measurements, there is room for 

experimentation with breed specific wools to determine a greater range of possibilities for 

garment yarns. However, for the purpose of this thesis, spinning was carried out with 

respect to current practice for worsted and woollen spinning in order to enhance 

comparability. When the available quantity of fleece was too small for machine spinning it 

was hand-spun. 
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1.4 Wool and its immaterial qualities  

 

Wool is a material with significant symbolic and cultural value. Its immaterial qualities, 

including its ties to the landscape, tradition, and heritage, are valued aspects of wool. 

This section explores the immaterial qualities of British wool, how these impact on sheep 

breed narratives and on the participations of the consumer. 

1.4.1 Localism 

Localism in this context means valuing local production of goods and materials, 

especially those tied to local identities and histories. Julie Brown’s (2017) report for the 

Craft Council entitled Making it local claims that a growing number of designers and 

makers ‘respond to their locality by […] the use of local materials and/or local production 

methods as core elements of their practice’ (Brown, 2017:7). 

Such localism is widely recognised in the wine, cheese and specialty food sectors with 

protected designation of origin status regulating use of local names (Winter, 2003). Take 

for example, the Melton Mowbray pork pie, which was given a Protected Designation of 

Origin (PDO) in 2008, because of unfair competition from those marketing pies of lesser 

quality as ‘Melton Mowbray pork pies’ even though they were not made in the locality 

(Rippon, 2013). The PDO ensures that any product that isn’t made in the Melton 

Mowbray vicinity, using the traditional recipe cannot be called a Melton Mowbray pork pie 

(Rippon, 2013).  

Looking more specifically at wool products, the Harris Tweed Authority was established in 

1993 (replacing the Harris Tweed Association established in 1909) to protect the 

authenticity and reputation of the tweed made in the Outer Hebrides. An act stipulates 

that Harris Tweed can only carry the Harris Tweed Orb logo if it has been: ‘Handwoven 

by the islanders at their homes in the Outer Hebrides, finished in the Outer Hebrides, and 

made from pure virgin wool dyed and spun in the outer Hebrides’ (1993:III:7). Notably, 

the breeds or geographical origin of wool sourced for production is not specified; thus 

production is local but the raw material need not be (Platman, 2014).  

 

Post-mass consumers appear to like this sort of product as it links them to local 

provenance. Researcher Michael Winter sees local food items strengthening quality 

consumerism as consumers associate local produce with quality, while noting that: 

‘quality is socially constructed and the way it is measured and signified is constantly 

subject to change and adaptation as its key constitutive concepts, such as authenticity 

health, tradition, taste, are themselves renegotiated (Ilbery and Kneasfey, 2000)’ (Winter, 
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2003:25). The current wool marketing system that erases breed origin prevents British 

wool from taking advantage of the climate for localism. 

 

Sheep breeds often have intensely local ties, being bred for adaptation to local 

topography, as well as contributing to the character of local landscapes (Henson, 1986). 

Many breeds are named after places and closely entwined with local identity. Indeed 

Ryder states, ‘it is noteworthy that the vast majority of modern breed names derive from 

the name of a geographical region’ (1983:30). The Lake District World Heritage bid 

(LWH) for example has attributed ‘indigenous breeds of sheep’ (LWH, 2017) as a key 

factor in shaping its landscape; a landscape deemed a UNESCO world heritage site 

(LWH, 2017)5. The Lake District’s Herdwick sheep have been a prominent feature within 

local advertising campaigns, pushing the distinctive breed and traditional farming 

practices in their World Heritage Site bid. Sheep-farming heritage was a key asset in their 

bid, pronouncing that ‘farming has shaped the Lake District landscape and still defines 

the character of the area today’ (2017). This focus upon the land and the ‘relationship 

between farming and industry in shaping the land’ (2017) is seen as a key attribute for 

environmental preservation and enticing potential visitors.  

 

Through natural selection and breeding, British sheep have developed to thrive in 

particular locations, and this is reflected in the type of fleece produced. Take for instance 

the specialist Soay flocks that have been bred over generations and have adapted to 

their rugged landscape (SBSS, 2017). They have become a source of heritage pride, and 

although there are a few small specialist flocks in the wider UK, Soay sheep are 

predominantly still found on St Kilda, Isles of Soay, where the importance of the breed is 

recognised by the St Kilda Soay Sheep Project. It has run since 1985, and is a scientific 

project, which maps the population dynamics, evolution and genetics, ageing and 

parasite infection in a natural setting (SKSSP, 2017).  

 

The literature reveals breed-specific British wool to be a local material imbued in its very 

form and substance with local associations. But currently, most of this local material is 

de-localised by blending in large-scale sorting facilities; its local context is erased. 

 

                                                        
5 This is refuted by Monbiot, who wrote a Guardian article ‘The Lake District’s world heritage site status is a 

betrayal of the living world’ (Monbiot, 2017:online). While it is acknowledged that Monbiot was fiercely opposed 

to this designation, and sees it as an example of the power of the agricultural hegemony, nevertheless in the 

popular understanding this landscape is admired and treasured. 
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1.4.2 Community 

 

Localism is linked to community through a sense of autonomy provided by local 

employment and local economy. Gauntlett (2011) highlights the importance of social 

connections and connecting local industries whilst promoting local resource consumption. 

He explores social networks, and the importance of shared values, explaining that ‘we 

are all, collectively, better off as a society when we are active parts of the social fabric’ 

(2011:116). He summarises the local benefits for social capital, and the benefits 

associated with stimulating local communities - including community satisfaction heighten 

individual consumer’s happiness (2011:126). This is reiterated by Braungart and 

McDonough in Cradle to Cradle (2008), who examine how human systems and industries 

can become sustainable, reiterating that ‘industries that respect diversity engage with 

local material and energy flows, and with local social, cultural, and economic forces, 

instead of viewing themselves as autonomous entities, unconnected to the culture or 

landscape around them’ (2008:122). 

 

Production and consumption of local products reinforces these links providing a sense of 

collective worth. When these products are agricultural in origin, consumption emphasises 

ties to the land, and its distinctive sense of place. For example, Robertson confirms the 

importance of sheep to livelihood and collective worth around the Scottish Borders in Of 

Sheep and Men (1960), a collection of observations giving insight into the daily life of 

Scottish crofters.  

 

In order to preserve localism, economies of large-scale production must often be 

forfeited. A smaller chain of production often means a condensed supply chain, one that 

uses locally sourced materials and labour, and is easier to maintain. Just as in the food 

industry where smaller scale is balanced by the increased marketability of products with 

local associations, local breed wools can be expected to incur added value (see 1.4.4 

Authenticity).  

1.4.3 Heritage 

 

The importance of local heritage to local people has been covered within a contemporary 

farming context. Wool and knitting have also developed strong local traditions in 

particular places; take for example, in the Shetland Isles. To note, Shetland is exempt 

from the BWMB central depot arrangements (BWMB, 2010). Fair Isle patterning on 

garments and accessories that traditionally used Shetland Island grown wool connected 

the whole community of Islanders. Growth and commercialisation changed this: ‘Shetland 
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type wool launched millions of products across the world, but only a handful were made 

from wool grown on the islands’ (Shetland Amenity Trust, 2012). Recent developments 

are turning this around again with new products ‘made from guaranteed Shetland Island 

grown wool’ (Shetland Amenity Trust, 2012).  

 

The passion of local communities for their heritage is still prevalent today across the 

Shetland Islands, and is described in the 2012 book, Real Shetland Yarns, which 

provides forty islanders’ accounts of how Shetland sheep and their wool have influenced 

their lives (fig.1.4).  

 

 
(Fig.1.4) Whalsay, Mrs Jessie H. Williamson (Shetland Amenity Trust, 2012:70) 

 

This insight into the Shetland experience indicates the potential interest in other British 

breeds through an emphasis on localism and community heritage. The ‘real Shetland 

wool’ story, is also documented in The Old Hand-Knitters of the Dales (1969), which 

highlights the crucial importance of local materials and knitting skillsets: ‘In the Shetland 

Islands where knitting was, for the crofters*, the most important industry (as it is today)’ 

(1969:10).  

 

Textile researchers Laitala, Klepp, and Tobiasson, bring a contemporary perspective to 

the importance of heritage, discussing the value of Norwegian wool in Wool as an 

heirloom (2016). The authors showcase case-studies on the reintroduction of Norwegian 

grown wool and traditional ways of working with wool (patterning and knitting), to re-

inspire Norwegian companies that are already using local craftsmanship, to add value to 

their products by promoting their own local material heritage. They explain that they have 

‘offered examples from production, which focus on new business models where raw 

materials, crafts, tradition and local production play an increasingly important role’ 

(2016:404). For example, Laitala documents her work with The Norwegian Furniture 

Company, who use Gudbrandsdalen Uldvarefabrik (GU), a fully integrated weaving mill to 
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supply their upholstery fabrics. GU had not sourced Norwegian wool for any of their 

collections since the 1950’s (2016: 398), relying on imported New Zealand wool. Working 

with Laitala’s, the company now use Norwegian wool, spun, and woven within Norway, 

adding value to their products by returning ‘to our local resources and bringing the 

advantages and potential of Norwegian wool back to life. It is about origin, about 

appreciating the value of an important resource and making sure it is being used to its full 

potential’ (2016: 398). Laitala, Klepp, and Tobiasson conclude that from a sustainable 

perspective, although man-made fibres ‘can be recycled forever and be produced without 

the challenges of animal welfare and land-use’ (2016:403), from a consumer perspective 

‘these products quickly become less attractive’ (2016:403) summarising that ‘if we 

instead focus on lifespan and value, the higher priced natural fibers have many benefits. 

To the extent, textiles still hold their position as heirlooms; the natural fibers such as silk, 

linen, wool represent this status’ (2016:403). Dormer (1997) also advocates the 

importance of materials, and how these interlink with a wider awareness: ‘we live in a 

material world, a world in which objects – including those that are handcrafted – are more 

than just props. They are heirlooms, mementos, cultural markers and tools of self-

expression’ (Dormer, 1997:95). We can see that considerations of immaterial value, such 

as heritage add to the status of wool, and the elongation of the lifespan of wool products 

when in the hands of the consumer. 

1.4.4 Authenticity 

 

Authenticity is concerned with the truthfulness to origins or faithfulness to traditions. In 

the realm of clothing, authenticity is often associated with forms of dress that evolved for 

functional need rather than aesthetic styling, such as certain types of work wear and 

sportswear. The fisherman’s gansey*, for example, might be known in an ‘authentic’ 

pattern respecting historical originals, or a less authentic version altered to suit fashion 

considerations. In the field of dress, the quality of authenticity is seldom absolute, and is 

partly a construct of the observer. The search for authenticity has been picked up by 

marketing agents, used and abused, clouding the meaning further (Gilmore & Pine, 

2007). For this research, authenticity implies possessing a convincing narrative 

concerning origins, usually one that is desirable in terms of the lifestyle choices of the 

consumer (Gilmore & Pine, 2007). Turney highlights the public perception of knitting as 

heritage, and how this is used in the fashion and textile industry when it wants to 

emphasise tradition and ‘authenticity’ of practice. Ironically, the flexible characteristics of 

the knitted stitch enables knitting practice to be continually re-invented and remain 

resolutely modern (Turney, 2009). 
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Business consultants, James Gilmore and Joseph Pine (2007), discuss the perceived 

authenticity of a product and its relation to consumer expectations. They explain how 

consumers are now wanting to buy into not only a brand, but also to experience the 

narrative behind the product, building their personal identity through what they choose to 

buy and wear. With the market dominated by so many choices, buyers have the ability to 

purchase what they want, when they want it, and more importantly, have the power to 

decide who they want to support and which brand aligns best with their personal 

principles. This ‘experience economy’, to use Gilmore and Pine’s phrase, accentuates the 

importance of products or services being ‘authentic’.  

 

Due to the heritage of British sheep husbandry, there is a wealth of knowledge 

surrounding the provenance of UK sheep breeds. The importance of preserving 

traditions, yet shaping the land for future generations, is explored in The Yorkshire 

Shepherdess (2015) by Amanda Owen who depicts the challenges faced by herself and 

other hill farmers, making a living through sheep rearing in the Yorkshire Dales, where 

sheep have been bred for generations. James Rebanks, author of The Shepherd’s life: A 

tale of the Lake District  (2016) also details the importance of local heritage and the 

challenges of the shepherding livelihood in a modern context. These two accounts of 

sheep farming today, not only convey the importance the farmers ascribe to preserving 

the local heritage, but the popularity of the books also demonstrates admiration for 

‘authentic’ lifestyles by urban dwellers. They provide unique stories behind the 

development of certain breeds in their distinctive geographical and environmental 

conditions, and these historical narratives add a back-story that lends itself to promoting 

British wool as an authentic as well as local product. 

 

Gilmore and Pine (2007) have specifically explored the importance of exposing the 

journey of a product, and the lifecycle aspect of ‘authenticity’, in the sense of knowing the 

journey that a garment has made from raw materials to the shop floor. Fashion design 

researcher Alison Gwilt (2011) questions the current confining role of designing, and 

advocates a wider understanding of the whole life cycle process for designers 6.  

1.5 Summary of Literature review 

 

This review reveals that the state of wool knowledge is fragmented with different 

professional groups such as farmers, designers, and scientists structuring the knowledge 

                                                        
6 Looking at the product lifecycle, from raw materials, through to design, prototyping, production, marketing, 

customer, the use phase, and end of life strategies. 
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in different ways. Yet wool is more than the measurable physical properties most often 

referred to. The available means are inadequate to communicate to the design 

community either the measurable or tactile properties of wool. This gap in communication 

provides academic justification for this research.  

 

There is a natural and intentional overlap of research between each of the key headings, 

Wool Knowledge, Design Context, Knit and Technology and Wool and its Immaterial 

Qualities (see Fig.1.5). The literature review was strengthened by each key topic feeding 

into each another and connecting through common ties. This supports the thesis 

argument that the research is interconnected and multifaceted.  

 
(Fig.1.5) Connections between individual aspects of literature review (Author, 2018) 

 

 

A key aim of this research was to investigate British sheep breed characteristics, in order 

to understand them in terms common to knitwear designers. Analysis of current literature 

emphasises the difficulty of obtaining information concerning individual sheep breeds, 

and the potential end uses of their wool within knitwear. There have been examples that 

show the benefit of a visual format in presenting complex information, but these again are 

incomplete. This demonstrates significant justification for this research. 

 

Explorations of how design can aid sustainability and promote localism in consumption 

have been important influences in this research. Working with local materials in a digital 

age is seen as a way to re-connect the designer/maker into production. To incorporate 

sustainability into design practice, the literature highlights materials and lifecycle key 

areas to tackle. Wool remains disputed as a sustainable material; LCA studies cannot yet 

adequately allow a comparison of wool with other fibres. Design’s role can still be one of 

improvement on the status quo, acting to make better use of wool, which is currently a 

by-product rather than an end in itself. 

 
The literature of knit in relation to technology supports the reassessment of how material 

qualities are communicated. The complex connection between knitting and technology, 
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and the influence and variation this can have on the making process has been 

distinguished. This will be further investigated through practical experimentation with an 

emphasis on raw fibre qualities. Investigation of spinning technology confirmed the 

methods used in the samples generated for the research; woollen, worsted and hand-

spun. Highlighting that there is room for further experimentation with breed specific wools 

to determine a greater range of possibilities for garment yarns, however for the purpose 

of this research, spinning was carried out with respect to current practice for worsted and 

woollen spinning to enhance comparability.  

 

Another aim of the research has been to highlight how narratives of breed history and 

local heritage can add desirability and increased value. Investigating authenticity as a 

construct in relation to the marketing of British wool revealed the importance of a 

narrative, to enhance the value and prolong the lifespan of a product.  
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CHAPTER 2: METHODOLOGY                                                                                          . 

2.0 Introduction 

 

This research applies a practice-based design approach to interpreting and 

communicating information derived from different disciplinary perspectives: agricultural, 

industrial, scientific, and aesthetic. It seeks to bridge a gap between the quantitative 

understanding of wool within industrial practice and the qualitative understanding within 

knitwear design practice. It integrates practical experience with scientific data and 

interprets results in an interactive toolkit format for knitwear designers, directed toward 

guiding them in selecting British pure-bred wool. This encourages them to perceive it as a 

valuable material asset that can enhance their designs. By presenting an alternative 

material selection strategy, this research highlights the advantageous diversity of British 

wool, enabling individual sheep breeds to enter the design vocabulary. An outward-facing 

methodology using multiple qualitative methods was used to steer this process. 

 

This chapter begins by discussing the methodological approaches used within the 

research, examining the design practice-based approaches employed. The needs for 

qualitative practice and both reflective and reflexive methods to strengthen the research 

base are also reviewed. The research tools and methods used to record evidence are 

then explored. 

The chapter is split into three sections, section one overviews the ways evidence was 

gathered at the beginning of the research, section two describes the methods of analysis 

used to review the findings, and section three discusses how the findings are then 

disseminated using a variety of practical methods. 

 

The methodological approach and some of the findings (see visits in section 2.3.2) are 

presented within the same chapter because the research was conducted using iterative 

methods of working. The visits provided both preliminary studies and a foundation for the 

research, as well as furthering the findings. Thus the methodology was adapted and 

developed throughout the research, as the methods were tested and findings re-

established.   

2.1 Design methodology 

 

A design methodology was used throughout the research. Peter Downton, specialist in 

design research, finds ‘Design is a way of inquiring, a way of producing knowing and 

knowledge; this means it is a way of researching’ (2003:1). Design allows broad 
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investigation encompassing materials, processes and practices. It is appropriate here 

because the focus is on a material (pure-bred wool), used in a processed state, at the 

intersection of industrial and design practices.  

 

A knitwear designer adapts and controls the outcome of a design through their material 

choice. The process of choosing yarns is based on desired characteristics (such as lustre, 

durability and dye-ability) but such characteristics come bundled together with others in 

complex variations. The creation of successful designs and products with pure-bred wool 

requires the ability to negotiate such complexity. The research methods chosen here 

enabled a broad spectrum of breed characteristics to be assessed, yarns trialled, their 

tacit qualities evaluated, and design judgements to be incorporated into the findings. 

These design judgements entail wider considerations as visualised in fig 2.1. 

 

 
(Fig.2.1) Overlaps in research fields (Author, 2015) 

 

 

Approaches to British knitwear design are often aimed at either guiding amateur 

hobbyists, or industry managers, but are seldom easily accessible to designers. The 

visual approach adopted here adds another dimension to design communication, 

specifically highlighting British breed characteristics that enable designers to understand 

and utilise the raw materials more effectively. Gjoko Muratovski, author of Research for 
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designers discusses the importance of integrating design and the importance of ‘process 

creation’ in research (2016:18). He examines the complexity and often-multifaceted areas 

of research that designers have to think about in order to drive innovation. Muratovski 

emphasises the effectiveness of including research from a wide social, political and 

economical context in the process of design, to help designers make informed design 

decisions (2016:18); hence the inclusion of a contextual review at the beginning of this 

research (Chapter 3: British wool in context) to connect the wider research topic with the 

needs of a designer. Design as a methodology is appropriate to this research because of 

its wide stance that can encompass sources as diverse as visits to commercial 

processing mills and collecting yarn samples, bringing a broad range of evidence to the 

practical understanding of wool characteristics. Connecting this with quantitative scientific 

data such as micron count and staple length combines the benefits of technological, 

experiential and tacit knowledge for designers.  

2.1.1 Practice-based approach 

 

The designer’s needs form the central coordinate of the study. These needs are 

understood through an active knitwear design practice and a working environment that 

enables communication with a wide range of knitwear designers. Literature concerning a 

practice-based approach was reviewed to better understand its strengths.  

 

Gray and Malins explore the value of being a practitioner-researcher, with experience 

and ‘insider’ knowledge. They advise, ‘most importantly, you are enquiring as a reflective 

practitioner, acknowledging the complexity, dynamism and unpredictability of the real 

world’ (2004:23). They go on to discuss the variety of practical approaches that can be 

adopted within a project, which collectively yield a more significant, critical and holistic 

view of the matters researched. This acknowledgement of the complexity of the subject, 

led to this research focussing upon the practitioner as researcher, using this informed 

perspective to identify the problem and respond through the use of practical methods 

(2004:20).  

 

Gray and Malins examine the value of using multiple methods within practice-based 

research, which have contributed to my choice in examining British wool from various 

perspectives (2004:21): 

 

• Generating research material – participating in the creative process through 

sampling and designing data symbols 

• Self observing – Using sketchbooks and diaries to reflect upon actions 
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• Observing others – Visiting commercial industries and wool fairs to put the research 

into context  

 

This research is subjective, and the reflexivity is acknowledged as a personal journey 

through the above methods. However, the research that has been generated is 

accessible and designed to be broad in scope so as to connect information that has been 

examined from other fields (Gray and Malins, 2004). 

 

Crouch and Pearce (2012) state that a methodology that is adaptable to change, and 

involves a broad range of concepts, is particularly applicable in art and design areas. 

Considering the designer as researcher, they observe the need to manage a subjective 

position built from experience in a specialised field, so as to maintain openness to all 

possible outcomes (2012:18). This applied here because personal experience as a 

knitwear designer, craft-worker and user of British wool, was a significant factor in how 

the research material was developed. It was addressed by pursuing the subject from 

contrasting viewpoints (material versus digital, craft versus industrial, agricultural versus 

scientific). Paul Leedy and Jeanne Ormrod discuss the use of mixed method research 

(2001, 2014). They state that mixed method research ‘involves not only collecting, 

analysing, and interpreting both qualitative and quantitative data but also integrating 

conclusions from those data into a cohesive whole’ (2014: 258). Leedy and Ormrod 

recommend integrating different forms of data, recognising the different ‘layers’ of 

information that can be gathered from observations, and examining them from various 

angles. They note the importance of findings collected in a natural setting, to aid 

construction of a more ‘meaningful picture’ of a complex, multifaceted situation (2001: 

147). A key component in this project was integrating findings in order to display results 

from the mixed-methods approach as a cohesive body of knowledge. 

 

Alan Bryman (2012) addresses the treatment of pluralist approaches to methodology, 

suggesting that combining different methods when researching can enhance the outputs 

by providing the means to assess alternative strategies and their development. The 

different approaches to collecting information engaged in here – working with 

manufacturers, industry workers, the BWMB, and design software programmes, enabled 

the contribution of exploratory practical research to be corroborated. Situating the 

research in practical design has allowed numerous scenarios and experiments to be 

shown through the production of mixed media outcomes, such as sketchbooks and 

sample sheets (2012:635).  
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2.1.2 Qualitative research methods 

 

This research is mainly qualitative in nature, but employs a cumulative body of 

quantitative information that informs the findings and is integrated into the outcomes. 

Quantitative research is more structured and definite as it deals with figures that can be 

systematically analysed (Crouch & Pearce, 2012), and, as Walliman (2011) concludes, 

‘quantitative data can be measured, more or less accurately because it contains some 

form of magnitude’ (2011:72). In this thesis, quantitative data is drawn upon for the 

measurements of sheep-breed fibres that come from the statistical analysis of scientific 

observations held by the BWMB. Qualitative methods have been used to interpret such 

quantitative data in a way that is accessible to knitwear designers. Qualitative research 

‘consists of a set of interpretive, material practices that make the world visible…[as] a 

series of representations, including field notes, interviews, conversations, photographs, 

recordings and memos to the self’ (Denzin & Lincoln, 2005:3). A qualitative approach ‘lets 

the researcher’s construction of what is explored become more visible’ (Alvesson & 

Skoldberg, 2009:8). Here, in the study of materials, the qualitative approach crucially 

allows the tactility of fibres and yarns to be engaged with; such observations that make 

use of the tacit knowledge of the researcher are integrated into the findings 

(Hammersley, 2013).  

 

Data from the BWMB was most readily accessible because this is the centralised forum 

for marketing British wool. Its data holdings run since its inception in 1951 (BWMB, 

2010). After an initial meeting with their current Marketing Manager, Tim Booth in 2015, it 

was noted that the BWMB archives of breed data contained the most comprehensive 

information on British pure-bred sheep. Because this data was collected using the same 

scientific parameters, it enabled comparisons to be made with greater rigour. Hence, 

qualitative data for this research was gathered from the BWMB published records, British 

Sheep Breeds (1985 & 2010) as well as some of their unpublished data sheets. Using 

industry-generated data also allows the designer to transfer their understanding gained 

from this research back into an industry context. 

2.1.3 Reflective and reflexive methods 

 

Mats Alvesson and Kaj Sköldberg (2009), discuss the benefits of reflective research, 

noting that including a careful interpretation of data and reflecting upon it using different 

methods can add value to the original data. They suggest that ‘reflection can, in the 

context of empirical research, be defined as the interpretation of interpretation and the 

launching of a critical self-exploration of one’s own interpretations of empirical material 
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(including its construction)’ (2009:9). This approach to interpreting data, and reflecting 

upon how it can be used in another context led to a range of practical methods of 

collecting, developing and disseminating being used. These reflect the different 

perspectives needed to acquire a new outlook on British wool, which has the needs of 

knitwear designers at the forefront. These included: industry data, tactile sampling, 

process visits, conversations with designers, documenting photographically, and creating 

imagery and symbols. Personal ideals and experience within a design context have also 

been taken into account, explored and analysed. As Alvesson and Sköldberg note ‘it is 

difficult, if not by definition impossible, for the researchers to clarify the taken-for-granted 

assumptions and blind spots in their own social culture, research community and 

language’ (2009:9).  

 

However, recognising that research is driven by an interpreter (the researcher), and 

reflecting upon the development of design processes and findings, brings an awareness 

of the interrelationship of researcher and research (Alvesson & Sköldberg, 2009). In this 

way, this research is reflexive, acknowledging the effect of the researcher on the context 

of the research (Attia & Edge, 2017). A different researcher would come up with different 

results because this research incorporates tacit knowledge and understandings 

developed through years of knitwear practice.  

2.1.4 Methodological approach 

 

This research is qualitative in nature due to the importance of interpretation, and 

reflective because of the need for awareness of the researcher’s influence on the 

evidence. This research is situated in design, which allows for breadth of perspective and 

an outward-looking problem-solving approach. Using practice-based methodologies to 

incorporate experiential understandings in turn allowed the research to be directed 

towards product-orientated outcomes.  

2.2 Research Tools and Methods 

 

The tools and methods of research that have been assembled are outlined below. The 

methods include those for gathering and recording evidence, for analysis, and for 

dissemination. The visual presentation of interpreted evidence was designed to suit the 

intended audience and dissemination through digital media. It was important to be able to 

disseminate the research broadly to seek feedback for development and refining of the 

outcomes for increased utility to designers. 
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2.2.1 Tools of the designer 

 

In keeping with design practice, a number of practical methods of collecting and 

organising information were used within this research: sketchbooks, journals and 

reflective diaries. These tools are important for structuring information and evidence that 

is recorded in a wide range of formats. They allow the designer to make sense of material 

as it comes in, and they facilitate later reflection. To the extent that these tools can also 

stimulate new ideas and syntheses, they are also methods of research. Importantly, 

these tools, closely allied with the designer’s hand, are able to incorporate tacit 

knowledge developed through experience of knitwear design. 

2.2.1a Sketchbooks  

 

Gray and Malins (2004) define a sketchbook as ‘a portable book or bound collection of 

sheets that contain the development of ideas over time, and subsequent reflection and 

analysis’ (2004:111). They discuss the advantages of using it as an accessible tool for 

experimental thought, as well as the disadvantage that in order for it to be useful to a 

wider audience, the author must be willing to publish the often ‘messy’ processing of 

unfinished thinking (Gray and Malins, 2004).  

 

A series of sketchbooks have been used within this research to document and present 

the journey of material findings (fig.2.2). They incorporate curated selections of 

photographs, samples, text and drawings assembled in thematic groups. Noting down 

ideas, interesting discoveries and possible ways of moving forward, enabled a record to 

be kept of the research perspective at a moment in time, and this aided reflecting on 

practice, notably ideas that were later deemed successful, and unsuccessful. Separate 

sketchbooks were created for different stages of the design journey, from the early 

stages of research development in documenting visits, interviews, and conferences, 

through to using a sketchbook as an informal way of displaying work enabling material 

choices to be experimented with, and located easily, for future work.  

 

Findings from these sketchbooks have been referenced in this written part of the thesis, 

using them as a snapshot of the practical and reflective elements. However it must be 

noted that the practice work is the thesis, and both elements must be looked at together, 

in order to understand its full contribution. 
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(Fig. 2.2) Sketchbook pages (Author, 2015) 

 

2.2.1b Journals 

 

A journal is an important tool in documenting a developing body of work. It enables the 

practitioner to note down ideas, insights, and re-evaluate if things aren’t working as well 

as intended (Gray & Malins, 2004). The journal used within this research was used as an 

informal personal document, however, valuable information, evidence of visits and 

personal viewpoints was extracted and was useful in the development of the research 

project. The journal differs from the sketchbook as it was not curated, or ‘designed’, it 

shows the natural, messy, progression of ideas, and includes speculative ways forward – 

some that were tested and others that were not.  

 

A reflective journal functioned in a variety of different ways. Firstly, through processing 

notes, displaying figures, workings and progressions, along with the successes and 

failures of experimental designs and sampling. This was vital to enable certain 

procedures to be looked back upon with the intention of recreating, re-examining, and re-

developing them at later stages. Secondly, the journal documented field notes, which 

enabled critical reflection on visits or conversations, and retained a record of 

uncertainties, perceptions, or new knowledge gained. 

 

Thus, the journal functioned as ‘anthropologist’s field notes’ - a means of recording 

evidence, undertaking an initial phase of analysis, and of revisiting evidence in the light of 

new theorising or further knowledge (fig.2.3) (Appendix E1:p.65-74). 
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(Fig. 2.3) Journal pages (Author, 2015) 

2.2.1c Reflective diaries: monthly diaries  

 

Reflective diaries were kept as a development log, they contained the successful or 

unsuccessful ideas noted within the sketchbooks and journal, they were documented in 

chronological order, which was useful to indicate when key themes began to emerge.  

 

Keeping monthly diaries was a simple way of recording the progression of research 

(fig.2.4 and fig.2.5). They were easy to look back on, and were structured so that pages 

from different months could be analysed together, and the path of the research could be 

easily traced. Pages were constructed under the headings:  

 

• Sheep breed notes – Each month two breeds were focussed upon and their 

characteristics highlighted 

• Map of UK – Showing where the researcher has travelled that month 

• Inspiration – Any artists, designers, researchers that have been inspiring 

• Conferences/workshops/day trips – That the researcher has attended, 

presented at or visited 

• Practical work – A snapshot of the practical elements of research conducted 

• Summary of practice – Findings/ reviews of successes and failures 

• Review of the month – Reflecting upon the combined practical and theoretical 

knowledge accrued, noting the relevant findings 

• Intent for next month – Setting the plan for the next month’s activities 

 
The diaries were constructed at the end of each month, and contained photographs, 

diagrams and notes, collated from the on-going research. Keeping monthly diaries was a 
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useful way of structuring and maintaining the momentum of the project, and realising the 

benefits of being able to look back quickly to see the research progress, and the avenues 

of research that were explored. 

 

 
(Fig. 2.4) One year of monthly diaries (Author, 2014) 

 
(Fig. 2.5) Monthly diaries (Author, 2014) 

2.2.2 Methods of the designer 

 

It was important to show this research to a wide audience to gain feedback, which would 

help develop and advance it into a tool that would be useful to designers (see 5.1.5). 

Exploring how recording evidence can aid the way that information is designed and 

disseminated is discussed below. 

 

Looking broadly at design, a conventional view when producing products is one of a step-

wise linear process that proceeds from research to prototyping, making, marketing and 

selling. However, within this research, a feedback model of design is employed, one 

which incorporates reflection on designs and developmental changes at each stage of 

the design process as it evolves (see fig.2.6 and fig 2.7).  
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(Fig. 2.6) linear approach to design (Author, 2015) 

 

 
(Fig. 2.7) Feedback approach to design (Author, 2015) 

 

 

Using this experimental design process enabled reflexivity of developments and 

investigations into material choices to occur. For instance, testing different yarn samples 

enabled the importance of handle to be explored. In turn, this enabled feedback through 

dissemination to be collected and inform the prototyping segment. Another example: 

using limited amounts of rare wool can be a benefit for small craft producers, who aim at 

exclusivity or uniqueness, but the same factor would necessitate uneconomically small 

runs in industrial manufacturing. In this case, reflection prevents the rejection of a viable 

process simply because it is not suited to one particular context. The feedback approach 

to design practice is more effective within this research, than the stepwise approach, 

because it enables discoveries and practice to influence further development of ideas 

and strategies. 
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2.3 Gathering evidence 

 

As previously stated, knitwear and knitting yarns cover complex areas of design and 

manufacture. An understanding of different wool users needs was required in order to 

gather relevant data that satisfies end-user needs. Visits to trade fairs as an observer 

were undertaken to make contact with individual wool users. These experiences 

complimented those of the production side obtained from visiting commercial industries. 

2.3.1 Understanding the user: trade fairs  

 

Visits were made to Yarndale 2015 (fig.2.8), Woolfest 2015/2016, The Wool Experience 

2015/2016 (fig.2.9), The Bakewell Wool Gathering 2015, as well as other smaller events 

such as Horsley Wool Fair 2015/2016 and Wensleydale Sheep Show 2014/2015 

(fig.2.10). These visits enabled contact with individual makers, and the purchase of yarns 

from smaller sellers. Visiting these British wool fairs also allowed the sourcing of fleece 

and yarns from sellers specialising in single breed flocks, some of which were not known 

outside their local community and would not have been possible to track through yarn 

shops or online. 

 

Speaking to designers and craftspeople at their stalls, it became apparent that makers’ 

needs are difficult to specify, because individual output is so varied. Stalls sold materials 

that appealed to distinct groups, as well as to multi-craft makers: 

 

•  Spinners were interested in raw fleece, combed and dyed fleece, as well as unusual 

blends of fibres to spin themselves at home 
 

•  Dyers were interested in raw fleece, combed fleece and natural coloured yarns that 

they could dye themselves 
 

•  Hand-knitters were interested in blended yarns* with unusual textures or colourings, 

dyed yarns and naturally coloured yarns in varying weights 
 

•  Machine knitters had similar interests to hand-knitters, but were more selective 

regarding the weights that would go through machines 
 

•  Felt makers were interested in raw fleece, combed fleece, and dyed tops* 
 

•  Weavers were interested in cleaned fleece locks that they could add to their weaving, 

as well as yarns 
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      (Fig.2.8) Yarndale 2015            (Fig.2.9) The Wool Exp. 2015          (Fig.2.10) Wensleydale 2015 
 

 

Each show was well attended, with seven thousand visitors attending Yarndale (2015) 

over a two-day period and six thousand attending Woolfest (2016); the stall set-ups 

varied greatly across events. Many promoted Merino blends with alternative luxury fibres, 

including alpaca and silk, but demand for all types of fleece and yarns was high, with 

over 180 exhibitors using wool in different forms at Yarndale (2015). From the standpoint 

of British wool, one notable business was ‘Black Bat’, which offered predominantly 

natural coloured, single breed yarns, clearly stating the breed of origin. The view of its 

founder, Jo Davies, was that interest in British yarns appeared increasingly high, with 

many customers purchasing multiple breeds to experiment with (Davies, conversation 

2015). What started for Black Bat as offering a couple of tester yarns has now turned into 

a range with over fifteen different breeds This points toward a market potential for breed-

specific wools amongst designers and makers. 

2.3.2 Understanding the commercial industry: factory visits 

 

In order to gain a better understanding of how British wool is seen by the industrial sector, 

four visits to industrial settings were made at the start of the research. These visits were 

documented as field notes, using photography and informal note taking. It was important 

to interact with individuals working with British wool in a commercial context, outside the 

frame of craftspeople and designers, in order to understand how to communicate 

between the two communities. The information sought was not obtainable from the 

available literature. These visits enabled direct contact with manufacturers, and allowed 

the commercial process of yarn production to be observed and documented. In a 

methodological sense, these visits can be considered as a pilot study, which contributed 

to the development of the design brief for the project. A more detailed overview of the 

visits can be found in Chapter 3: 3.2.1. 
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2.3.2a British Wool Marketing Board overview 

 

Date: 16.09.14  

Location: North of England Grading Depot, Bradford, West Yorkshire 

Format: Meeting and informal tour  

Contact: Tim Booth, Marketing Manager 

 

A visit to the BWMB, North of England Grading Depot, included a guided tour of the 

facility. Meeting with a senior grader revealed how each fleece that comes into the depot 

is thoroughly analysed by hand. Qualified graders* look at the staple length, weak joints, 

faecal matter content and colour of the fleece to assess the quality of the fleece and 

grade it accordingly into one of approximately 120 different grades. Each fleece only 

takes seconds to assess, before it is separated into grade labelled containers, which are 

then baled up into graded commercial unit bales of 8500kg. Each commercial unit is 

sampled by an independent testing laboratory in Wales to determine the quality, purity 

and colour of each lot, before being advertised at monthly auctions also held at the 

adjacent head office. The information gained from this visit provided a significant insight 

into the scale of the current wool industry in the UK. 

2.3.2b Haworth Scouring Company overview 

 

Date: 09.12.14 

Location: Bradford, North Yorkshire 

Format: Group tour 

Contact: Floor Manager   

 

A guided tour by the scouring manager at Haworth Scouring Company, based in 

Bradford, enabled the process of industrial scouring to be observed. The process from 

raw fleeces coming into the mill, through to the sorting and numerous scouring stages of 

fleeces was visually documented, and an informal discussion with the scouring manager 

about the processes led to connections between the scale of production and competing 

on a global level to be appreciated – for example, the production facility can process up 

to 1,000,000kg of raw wool per week. Understanding how raw fleece is transformed into 

a clean, useable fibre in a commercial setting was useful for a designer as it allowed the 

different stages of production to be visualised and fleece to be seen from a new 

perspective.  
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2.3.2c Laxtons Spinning Mill overview 

 

Date: 09.12.14, 03.11.15   

Location: Guiseley, West Yorkshire 

Format: Meeting and informal tour  

Contact: Alan Thornber, Sales Manager 

 
Laxtons Spinning Mill, based in West Yorkshire, specialises in worsted spun wool. A tour 

conducted by their Sales Manager, allowed their cycle of production to be examined. The 

process begins with clean wool tops coming into the factory, it can then be combed, 

blended, spun, plied, steamed and balled dependent on customers’ requirements under 

one roof. It was interesting to see how the worsted processing stages differ from woollen 

process methods. Laxtons commitment to rejuvenating British manufacture, by investing 

in new machinery was an important indication of the complex needs of the design chain 

in a contemporary society. 

2.3.2d Halifax Woollen Spinning Mill overview 

 

Date: 11.10.14, 12.07.15, and 20.04.16  

Location: Goole, Yorkshire 

Format: Meeting and informal tour 

Contact: Paul Crookes, Mill Owner  

 

The first visit to Halifax Woollen Spinning Mill, took place at the beginning of the research 

in 2014. An informal guided tour by the Mill owner, Paul Crookes, offered a view into how 

the raw fleeces are prepared for woollen spinning methods. The Mill is set up to produce 

from as little as 5kg of fleece, and Crookes specialises in British fleece. The mill scours, 

cards, spins and plies the yarn on site. However, due to the limited scale of the facility, it 

competes on quality - not on scale - with commercial spinners.  

2.3.3 Understanding the material: sampling methods  

 

In order to help designers to understand and appreciate breed differences, it was 

important to engage with fleece in a visual and tactile way: a way that designers could 

identify with, and use easily within their own practice. The fibres were documented as 

individual fibres using a Scanning Electron Microscope, and at different processing 

stages with a Dino-Lite digital microscope at 70x and 200x magnification. Microscopy 

images encourage the designer to engage with scientific information in the direct visual 
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way that is customary, easing the way to further engagement. The processing stages 

sampled: cleaned raw fleece, spun yarn (woollen or worsted) and knitted swatch (see 

fig.2.11), were to capture the variance in the desired use phase. This was important 

because, for example, makers may use the fleece to produce felt, or use the yarn in 

different thicknesses for different garment outcomes. This variation in the process of use 

changes the perceived purpose of the fleece and the characteristics of the end product 

sought.  

 

Documenting each stage provides the viewer with choice, allowing the whole fibre 

journey to be appreciated: 

 

• SEM imaging  - allowed the surface and scale structure of the fibres to be 

explored (appendix: A) 

 

• Dino-lite imaging - enabled a visual of the fibre alignment of different breeds 

using different processing methods (woollen or worsted) to be examined 

(appendix: B) 

 

• Raw fleece - showed the natural state of different fibres (appendix: F) 

 

• Yarns samples - showed both the finished yarn and a digitised version 

(appendix: C & D) 

 

• Knitted sample - enabled a visual of how the fibres influence the knitted 

structure (appendix: C1) 

 

(Fig. 2.11) Cotswold breed samples - SEM imaging, Dino-lite 200x magnification, raw fleece, worsted 

spun yarn and knitted swatch (Author, 2015) 

2.4 Methods of analysis 

 

After gathering the scientific data, it was necessary to analyse the tactile qualities of the 

fleece and yarns. 
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2.4.1 Analysing samples 

 

It was through forming connections between producers and craftspeople specialising in 

different sectors of a fleece’s journey, that breed samples from all seventy-two British 

sheep breeds were obtained.  

 

Collecting samples became more complicated with the uncommon breeds. When spun 

yarns from rarer breeds were unobtainable, but raw and combed fleece could be found 

instead, it was collected and sent to a hand-spinner (Diane Fisher of ‘The Murmuring 

Wheel’) to be spun into a yarn. Breed societies were contacted to help engage with 

farmers who might have fleeces available. For example, a hard-to-obtain Cambridge 

fleece was successfully collected in this manner. 

 

In order for craftspeople and hand makers to understand and appreciate the breed 

differences, the material was engaged with in a visual and tactile way that they could 

identify with, and incorporate, within their own practice. For the average knitter, it is the 

yarn phase and how it looks when knitted, rather than the raw fleece, that is of most 

interest. Hence, fleece, yarn and knitted samples were assembled for each breed. 

 

The sheep-fleece samples are comparable in their raw state, the amount of dirt contained 

within the samples varies due to the conditions the sheep were kept in. Yarns are visually 

and tacitly comparable in their finished state, no yarns obtained have had any chemical 

procedures or dyes added, and have all been washed in the same detergent to remove 

any production-grease residue. However, samples have been obtained from a variety of 

different manufacturers, thus variances between machine processes alter the weight and 

tightness of spin. The woollen spinning method is only suitable for shorter fibre lengths, 

usually below 12cm long. The worsted spinning method is only suitable for longer fibre 

lengths, usually above 12cm in length (shorter fibres can be used but have to be blended 

with longer fibres), thus, it was not possible to get samples of all fleeces both woollen 

spun and worsted spun. Hence all spun samples are labelled as woollen or worsted for 

clarity.  

2.4.2 Analysing the tactility of samples  

 

The Textile Institute emphasises the importance of understanding the physical properties 

of materials by sense-based learning; it describes this as a vital tool in being able to 

judge wool’s individual characteristics (Bishop, 1996). Methods of assessment are not 

fully encompassed by scientific testing and the data resulting from it, but require first-
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hand experience, and so, it was crucial to the aims of this research that tactile samples 

were collected and experimented with. The handle of a yarn or fabric entails the sense of 

touch: how it is perceived to feel and responds to manipulation. Handle is a subjective 

judgement, but there is a general level of conformity across individual perceptions. The 

problem of describing the handle of textile fibres, yarns and fabrics is that there is not yet 

a way to quantify the handling experience, and there is no consensus about descriptive 

words for particular characteristics. Research into accurately describing and judging 

handle has been conducted over many years. In 1972, Professor S. Kawabata set up a 

Hand Evaluation and Standardisation Committee in Japan, to develop an ‘Evaluation 

System for Fabrics’ (KES-F). The Kawabata system uses machines to measure particular 

parameters but the standard criteria are still set by subjective assessments of 

experienced people. The British Wool Marketing Board’s criteria for the handle of British 

fleece are arranged into the following categories: silky & lustrous, smooth & lustrous, 

lustrous, very soft and silky, very soft, soft, soft/sheen, soft/crisp, soft/medium, 

medium/soft, medium, medium/crisp, medium/demi-lustre, medium/lustre, soft/harsh, 

medium/harsh and harsh. Within these handle descriptions, the main distinctions are 

combinations of: lustrous, silky, smooth, soft, medium and harsh. These distinctions have 

been used within this research to preserve continuity with industry information. In order to 

gain an understanding of how the BWMB collects their testing information about different 

breeds, and what this experience entails, the visit to the BWMB’s Central England 

Grading Depot in Bradford in 2014, with study access was granted to their sorting facility 

(discussed further in 3.2.1a). 

 

Handle is an important factor when considering what type of wool to use, as a designer 

may not associate an uncommon breed’s scientific data (such as the micron count or 

staple length) with the characteristics they desire, whereas touching and interacting with 

the fibre may change their perceptions. For example, the Manx Loaghtan sheep breed 

has a micron count range of between 30 and 31.5 making it a coarse fibre, but, to touch, 

it has (to the researcher) a soft and smooth handle, and it is classified by the BWMB 

database as ‘very soft and silky’. Collecting and handling yarns and samples enabled a 

tactile assessment to mediate between scientific fibre measurements and the practice-

based understanding. This was documented by visual symbols and descriptive terms to 

suggest the tactile experience to users of this research, even in the absence of tactile 

samples.  

 

There is global interest in British wool. In order to distribute information to a wide breadth 

of consumers, it was decided that elements of collecting information would be conducted 

using digital methods and digitisation of practical outputs would be undertaken. As 

highlighted by Kawabata’s research, general descriptive terms are an important function 
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in defining fibre handle, combining this with digital visualisations was seen as a positive 

step in creating a multi-layered database. 

2.5 Dissemination 

 

In order to compile a database that satisfied its end users needs, a synthesis of wool 

information was needed. In order for relevant information to be disseminated successfully 

a number of different methods were used to display the scientific and tactile data. 

2.5.1 Digital sampling for dissemination 

 

Digital sampling was an important way of visually documenting research, which enabled 

findings to be communicated with knitwear designers when it was not possible to handle 

or test the fibres directly. In an increasingly digital world, it is important for designers to 

send and receive information quickly, and this is the only practical way to communicate 

the research results to the majority of the intended audience.   

 

Thus two types of digital outcomes were tested, the first was creating a digital library of 

yarns using Shima Seiki SDS ONE APEX 3 software. Scans of the physical yarns were 

compiled that allow designers with access to the programme to see a digital 

representation of the yarn. The programme not only mimics the look of the yarn, but the 

designer has the ability to test how it will knit virtually before any tactile sampling is done. 

 

The use of visualisations of knitwear as a substitute for material reality can be seen as a 

weakness, but this research counters that weakness by stressing the importance of a 

tactile response from the start, creating a sense of digital tactility through the visual 

representation (photographed yarns and draped knitted fabric swatches), and something 

that is returned to in each stage of assessment. The strength of the Shima Seiki 

technology is that it provides a ‘vocabulary’ for designers to understand and 

communicate tactile qualities, whenever a tactile sample is not available within an 

industry and marketing setting. 

 

Secondly, a website was created, that presents a digital version of the data that has been 

collated. The tactile elements cannot be fully portrayed by such a digital interface, but the 

website serves as an introduction to the individual British breeds and encourages the 

audience to engage in their own tactile journey. 
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2.5.2 Yarn sample labelling 

 

Yarn labels were created as a practice-based response to the breed information 

uncovered, aiding comparisons and enabling a tactile testing of ideas. Labelling the 

samples with their individual breed name, where they were purchased from, how they 

were spun, background information found on the breed, along with key scientific 

measurements such as the average fibre length, micron count, handle, and breed 

category, allowed a broad range of information to be stored with a physical sample that 

could be touched, see fig.2.12 and fig. 2.13. 

 

 
(Fig.2.12) Yarn sample labels (Author, 2015) 

 

 
(Fig.2.13) Yarn samples with labels (Author, 2015) 

 

 

By displaying the research in a practical way, interested parties are able to gain detailed 

knowledge of fibre properties, and increase their understanding not only of industry data, 

but of their own tacit response to the handle of the yarn or fleece. This enables them to 

form their own connection with the fibre properties and descriptive information.  
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2.5.3 Compiling information onto a data sheet for dissemination 

 

This research set out to create a database that makes accessible practical knowledge of 

breed characteristics, breed histories, and associated provenance, ultimately aimed at 

aiding designers in their search for information on raw materials.  

Using the secondary-source information found on each British breed, and building on 

existing scientific knowledge, data was compiled together onto a single ‘fact sheet’ for 

each breed (fig.2.14) (appendix F3: 81), which contained the following information: 

 

• Sheep portrait 

• Name and assigned number of breed in alphabetical order 

• Summarised data - breed category, micron count, handle, staple length, colour, 

fleece weight  

• Background information and map location 

• Raw fleece sample 

• Yarn sample, including ply, weight and twist information 

• Knitted sample 

• SEM and Dinolite microscopic images 

• Link to breed society 

 

 
(Fig.2.14) Blank breed data sheet for Balwen breed No.1 (Author, 2015) 
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2.5.4 Presentation tool kit  

 

The concept of the tactile tool kit was for the collection to function in three different ways: 

 

• To act as a stand-alone compilation of items that together documented all the 

British purebreds (fig.2.15). Each breed kit was formatted in the same way, 

showing the same key identifiers of breed, giving individual background 

information on each sheep breed and showing the transition from raw fleece 

through to a knitted sample 

 
• To function as a referencing tool. Data sheets sit beside the sample hanks of 

yarn and breed narrative, for designers to interact with the tactile qualities of the 

material evidence 

 

• To provide a digital tool that gives access to key information on each individual 

breed that can be identified, filtered, and used as a quick and easy guide to pass 

on information about breed selection online, when physical samples are not 

available 

 

Each breed characteristic was assigned a visual symbol, so they could be distinguished 

and recognised easily by a wide and varying audience base, the symbols are easily 

identifiable and comparable between all disseminated outputs (see 4.4.1). 

 

 

 
(Fig. 2.15) Breed books, sheep and yarn samples (Author, 2015) 
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2.5.5 Display breed books 

 

Creating mini breed books enabled formats and modes of presenting useful information 

to be tested in a concise and design-led way. Prototypes were created and taken to 

trade-fairs, and displayed when visiting producers, designers, and businesses (fig 2.16).  

The design intention of the mini breed books was to make them as straightforward as 

possible. The layout is in the style of a flipbook; it can stand up unaided and contains 

yarn samples as well as data imaging. The individual books have also been digitised into 

separate PDF format files, which can be transferred and downloaded easily (fig.2.17). 

 

 

 
(Fig. 2.16) Breed books (Author, 2015) 
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(Fig.2.17) Black Welsh Mountain breed book  (Author, 2015) 

 

Conversations were instigated about the ease of use, layout and the overall effectiveness 

of the books. This enabled symbols and data to be tested in their intended environments. 

Further feedback and ideas were gained about which elements needed more explanation 

that could then be developed (See 5.2.1 for more information).  

2.6 Summary 

 

The methodology chosen for this research is situated in design practice; this takes 

advantage of my experience of knitwear design, and the tools and methods of design. 
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From a design perspective, working with different tools of practical research has allowed 

a variety of working methods to be synthesised using different design pathways. Design 

methods are appropriate because the research is focused on formulating ways to 

communicate complex materials information to designers. Ultimately, this is a design 

problem involving selection, clarity of presentation, visual appeal, ease of use, and 

offering choices to designers. 

 

Using varied methods based in design practice is less straightforward than traditional 

research models. Research tools have included sketchbooks, journals, and diaries. 

Research methods have been chosen for the benefits they bring to practice-based study; 

these have been focused on recording visual, material and tactile evidence, synthesising 

the evidence, and gaining contextual understanding. Sampling, including fleece, yarn and 

knitted samples, to specifications that allow comparison, fibre microscopy and drawing 

the breeds, were part of evidence gathering and gaining tactile understanding. Creation 

of appropriate labels, logos, symbols, data sheets, assessed alongside factory 

observations, and digital representations aimed at synthesising the evidence. Trade fair 

and factory visits enabled contextual understanding and reflexive evaluation.  

 

It may seem obvious that a study of British wool breeds would involve obtaining samples 

of fleece, but here it was chosen to be as comprehensive as possible rather than 

selective. It was planned that wools should be presented as fleece, yarn and knitted 

samples. The experience of producing these aided the tacit understanding of the 

response to breed-specific wools, and the designer to move backward and forward 

between fleece, yarn and knit to gain their own tacit understanding of the material. 

 

Communication through material reality is an optimal system, but not one that can always 

be achieved by designers working in a globalised marketplace. From the beginning, it 

was decided that the tactile toolkit would be complemented by a digital toolkit of high 

quality, culminating in a digital yarn library and an information-based website, which 

allows for global dissemination of the research for the widest impact.  

 

These methods have been aimed at developing a new understanding by taking the 

subject from a scientific domain to a design-centric one. Evidence, tacit knowledge, 

subject-specific understanding and reflection were harnessed in the production of an 

‘easy to understand’ template, giving designers the opportunity to garner quick 

information before delving deeper into specific breed characteristics. 
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CHAPTER 3: BRITISH WOOL IN CONTEXT                                                                     . 

3.0 Introduction 

 

In order to assess the potential of breed-specific wool for use by knitwear designers, it 

was necessary to identify the main factors influencing their ability to access and 

understand the diversity of pure-bred wool. This chapter begins by looking at the 

agricultural importance of sheep farming within the UK, discussing how available qualities 

of sheep fleece are influenced by current farming practices and market demand. Next, 

the processing stages of British wool are explored through reports from four key industry 

visits made to gain insight into the implications of fleece grading, preparation, worsted 

and woollen spinning for breed-specific wool. The promotional strategies for British wool 

at the three largest commercial wool marketing companies operating within the UK are 

then examined. Next, the sustainability of British wool is focused upon under the 

headings of resource consumption, perceived authenticity, and the role of Life Cycle 

Analysis. Finally, the current design context is assessed for receptivity to the intended 

practical design-led output of the research. 

3.1 Agricultural matters 

 

Farming conditions have an important influence on raw fleece. The National Sheep 

Association (NSA) estimates there are currently over 33,000,000 sheep being reared 

across the UK by over 45,000 farmers (NSA, 2017). The Rare Breed Survival Trust 

(RBST) actively monitors the number of native and rare breeds. There are currently 

twenty-four sheep breeds on their ‘watch list’, with breeds being classed as ‘minority’ 

when the population of breeding females is between 1500 and 3000, changing to ‘at-risk’ 

when numbers fall to between 900 and 1500 (RBST, 2016). 

3.1.1 Sheep farming practices in the UK 

 

British sheep breeds descended from primitive sheep brought from Europe by colonists 

in the Neolithic period (Henson, 1987). Domesticated sheep adapted and adjusted to 

varying climatic weather conditions within the United Kingdom over thousands of years. 

The evolution of modern breeds came about through selective-breeding strategies to 

improve the fleece, meat, milk and breeding capabilities of flocks, within the context of 

particular local conditions. The diversity of sheep fleece is primarily dependent on this 

breeding, resulting in a range of fleeces characterised by physical properties, including 

staple length, fineness, and colour. Within breeds, variation in these properties is caused 
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by diet, position on the animal’s body, weather exposure, age/gender and individual 

health (BWMB, 2010). Significant differences in land character require farmers to use 

different techniques for animal rearing, which impinge on fleece quality. While these 

contributory factors all affect the type of fleece produced, this research focused on breed 

as the overarching determinant. 

 

Sheep farmers in Britain are subject to stringent laws and guidelines governing animal 

welfare, overseen by the Department for Environment, Food and Rural Affairs (DEFRA, 

2014). Farmers are governed by guidelines relating to: a) pest and disease control, b) 

livestock management, and c) humane slaughtering practices (IWTO, 2011). Farmers 

normally seek to increase the ease of care and health of their flocks in order to gain the 

optimum return on their livestock. 

 

Sheep have always been a dual-purpose livestock animal, with findings from Roman 

times documenting the value of sheep for fleece, milk and meat (Rutt, 1987). When 

quality fleece commanded a high price, the farmer looked after the fleece to make sure 

they gained the best return on their yearly investment, and, now that meat is the prime 

asset, it claims a heightened focus (IWTO, 2011). Indeed, at the International Wool 

Textile Organisation Conference in 2010, the BWMB stated that ‘the amount of wool in 

the UK is determined by the production, and price, of sheep meat’ (IWTO, 2010). This 

new situation may eventually lead to changes in wool quality, with the size and 

composition of British sheep flocks now evolving to survive this change in the structure of 

the market. However, a sheep that has good meat characteristics does not necessarily 

provide non-optimum wool. Some modern breeds of sheep, for example, the Texel, have 

been specifically introduced to the UK for their good lean meat, along with their ease of 

care and springy fleece handle.  This research included these relatively new British pure 

breeds in its assessments. 

3.1.2 Current market demand 

 

Over the past fifty years, the real value of sheep fleece has seen a drastic fall, resulting in 

farmers gaining little return for their sheared fleeces (BWMB, 2010). In 2013, a crisis year 

for British farming, the ‘Herdwick Sheep Breeder’s Association’ (HSBA) (Cazalet-Smith & 

Glover, 2013) claimed that farmers received a market price of approximately fifty pence 

per fleece, and that once the costs of shearing (seventy pence) and transportation costs 

(thirty pence) were taken into account, alongside the general rearing cost of a sheep, a 

farmer would have paid out three times what they received.  
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The value of wool has diminished due to competition from synthetic fibres and the 

globalisation of wool and knitwear production, which, have eroded the competitiveness of 

British Wool (NSA, 2015). The larger profit from meat production has led to fleece being 

overlooked and not realising full potential for a number of factors:  

 

• Alternative feeding and livestock methods give a larger meat yield but ignore the 

nutrition a quality fleece needs 

 
• Due to the low return on fleece, it may be allowed to become dirty and matted 

beyond use 

 

• Cheaper shearers are hired for speed rather than expertise leading to irregular 

cuts and split fibres, reducing the calibre of the fleece 

 

Such factors, affecting the overall condition of sheared fleece (although not genetic, or 

breed-specific) detract from its versatility and quality. 

3.2 Processing: from breed to bland 

 

In the UK, since 1950, the British Wool Marketing Board (BWMB) has regulated the 

production and sale of wool. Farmers with five or more sheep are required to register with 

them, and registered producers are only allowed to sell their wool through the board 

unless an exception letter is sought (Shetland has an exception agreement). On its part, 

the BWMB are required to accept, grade, value and sell all wool supplied by registered 

producers. It operates regional grading depots, which are the first stopping point for 

British fleece, where fleece is graded and assigned a value. To transform raw fleece into 

a useable knitwear yarn, a number of additional processes are undertaken: grading, 

scouring, and carding/spinning. These stages were observed at four British companies to 

gain an insight into the affect of these practices in purebred wool consumption. 

3.2.1 Current wool industry visits 

 

Visits to key industry sites gave an opportunity to understand the route of wool in a more 

immediate way using all the senses: 

 

1. British Wool Marketing Board’s (BWMB) North of England grading depot in 

Bradford 
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2. Haworth Scouring Company in Bradford where preparing and cleaning raw fleece 

is carried out 

3. Laxtons Spinning Mill where the process of taking cleaned fleece through the 

worsted spinning process is undertaken on a large scale  

4. Halifax Spinning Mill, which specialises in woollen spinning of commercial-grade 

yarn on a smaller scale 

3.2.1a British Wool Marketing Board 

 

Date: 16.09.14  

Location: North of England Grading Depot, Bradford, West Yorkshire 

Format: Meeting and informal tour  

Contact: Tim Booth, Marketing Manager 

 

In 2015, the BWMB Annual Report revealed that the organisation handled 28.6 million 

kilograms of wool across the year (BWMB, 2015). At peak time (just after shearing 

season), grading takes place across the country at eleven regional depots, and is then 

stored at intermediate depots to deal with the higher demand (fig.3.1). Every fleece has 

to be checked, and sorted individually into up to 120 different grades, before being 

compacted into grade specific bales, which weigh roughly 360kg each. Out of the 120 

different grades of fleece, there are certain grade numbers that contain just one specific 

breed. However, most British breed types are amalgamated into single grades. For 

example, grade 232 can contain fleeces from Hampshire Down, Shropshire, and Suffolk 

sheep breeds. In general, purebred fleece is roughly broken down into the breed 

categories (Fine, Medium, Cross, Lustre, Hill, Mountain and Naturally Coloured) from 

there their grade is dependent on a number of considerations, including the quality, 

colour, and the level of vegetable matter contamination (Booth, conversation 2014). 

 

Direct observations and conversations with graders enabled an overview of the skill and 

specialist expertise needed to grade pure-bred fleece along with many more cross-

breeds* and mules*. It takes five years of training to become a grader, learning through 

observation and experience. The grader analyses the staple length, colour, weak points 

within fleece locks, and faecal matter in the fibre, in order to evaluate the quality of the 

fleece, so as to assign a market value. This process relies on the tacit knowledge of each 

grader: the grader’s understanding of handle, touch, and feel of the raw fibres, and it is 

necessary to be able to judge quickly and decisively. This is a skill that cannot be 

replicated by machines. It is a subjective practice that depends largely on the grader’s 

embodied experience (fig. 3.2 and fig. 3.3).  



 64 

A grader aims to handle 2700 fleeces per day, assessing using fingertips, usually taking 

only a matter of seconds per fleece. To quantify this, if an average sheep fleece weighs 

3kg, one bale would contains 120 fleeces (fig. 3.4); One commercial unit of 8500kg 

contains just under 71 bales, approximately 2833 fleeces, so one grader can assess 

nearly one commercial unit, per day. Once the fleece has been graded, it is transferred to 

commercial unit sizes, which adds value to the wool when dealing with large companies, 

ready for the monthly wool auctions held at the BWMB headquarters in Bradford. Core 

samples from each bale are taken and tested at an independent testing laboratory in 

Wales, where the quality, purity (lowered by dirt and suint* in the fleeces), colour, and 

dye-ability is measured. This gives the bidders a better indication of how much clean 

wool may be obtained from each individual unit sale.  

 

 

   
(Fig. 3.1) Wool delivered to the depot (Author, July 2015) 

 
(Fig. 3.2) Grader handling and assessing the fleece (Author, July 2015) 
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(Fig. 3.3) Graded fleeces (Author, July 2015) 

 

 
(Fig. 3.4) Baled fleeces ready for core testing (Author, July 2015) 

 

This visit provided a significant insight into the scale of the current wool industry in the 

UK, and also into the speed and accuracy of work that goes into sorting and grading 

fleece from so many individual British breeds. All this work still comes down to the sense 

and touch of skilled human hands. But it became apparent that this is the moment when 

breed identity is effectively lost. As mentioned above, Hampshire Down, Shropshire, and 

Suffolk may become simply Grade 232.  

3.2.1b Haworth Scouring Company 

 

Date: 09.12.14 

Location: Bradford, North Yorkshire 

Format: Group tour 

Contact: Floor Manager   
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A visit to Haworth Scouring in Bradford allowed the scale of industrial processing to be 

observed, from the sorting and scouring of fleeces, through to the combing stage of wool 

production. The key stages that Haworth Scouring undertake are:  

 

• Sorting, which takes out the unusable, dirty and matted fleece (fig. 3.5) 

• Scouring, which cleans the fleece, getting rid of dirt, sweat (suint), and the greasy 

lanolin* (fig. 3.6) 

• Drying (fig. 3.7) 

• Combing, which aligns the fibres and prepares the fleece for the spinning stage 

 

   
(Fig. 3.5) Unpacking fleece (Fig. 3.6) Scouring chain  (Fig. 3.7) Clean dried fleece (Author, 2015) 

 

The scouring plant has the capability to process up to 1,000,000kg, or 117 bales of 

8500kg lots from the BWMB, of raw wool each week, and, with wool traders able to 

commission scouring and combing within the same complex, it has one of the fastest 

turnaround times in the industry (Floor Manager, conversation 2014). This production 

speed helps the firm compete on a global level7. Being able to walk through the chain of 

transformation - from raw fleece through to clean-combed tops – revealed how the work 

of the scourers is dictated by the demands of the customer. The work is often aimed at 

producing relatively uniform generic qualities, with mixed lots of fleeces blended together 

to create a material with overall softness, but with individual characteristics no longer 

identifiable.  

                                                        
7 According to the BWMB’s 2015 annual report approximately 35% of all British fleeces are exported to China 

(this percentage includes raw unprocessed as well as cleaned fleece) (BWMB, 2015). 
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An understanding of the processes that wool undergoes, and how the raw material is 

transformed into a clean, sometimes combed, fibre, ready for the next stage of the 

material journey, is useful for a designer, because it highlights each stage that could be 

altered if desired. Visualising the journey allows the stages of production to be evaluated 

and integrated into the design process.  

3.2.1c Laxtons Spinning Mill 

 

Date: 09.12.14, 03.11.15  

Location: Guiseley, West Yorkshire 

Format: Meeting and informal tour  

Contact: Alan Thornber, Sales Manager 

 

Visits to Laxtons Worsted Spinning Mill at the beginning of this research in 2014, and 

then again in 2015, enabled another stage of manufacture to be viewed and assessed. 

The cycle of production was documented: clean wool tops coming in to the factory, being 

combed, blended, spun, plied, steamed, and balled ready to be shipped out to the 

customer. Laxtons Mill holds a significant role in showcasing the possibilities for British 

manufacture, because, after trading since 1907 in Yorkshire, the firm eventually moved 

all of their production out of the UK. In 2001, under James Laxton (the founder’s 

grandson), manufacture was brought back to Guiseley in West Yorkshire, with the aim of 

increasing their environmental credentials, reducing lead times, and giving them more 

control over the traceability of raw materials and quality (Laxtons, 2015).  

 

Worsted spinning produces a smooth yarn that usually has sheen, due to the fibre 

alignment in the combing process. A worsted yarn can only be made with longer staples 

of wool, as shorter staples do not have the length that enables a long combed twist to 

occur, thus, shorter fibres must be blended with longer fibres, or a woollen spinning 

process used. This affects the number of British breed types that can be used within the 

worsted spinning process. The process begins by combing the fleece to align each fibre 

in a parallel manner. An analogy that the Mill Floor Manager gave was that ‘it is like 

brushing your hair with a comb to make it fall into place’ (Laxtons, conversation 2015).  

 

At Laxtons Mill, the investment in state-of-the-art machinery enables the firm to process 

and develop scoured wool for commercial-scale production as well as small-batch 

processing more experimental work (Laxtons, 2015), offering a wide array of fancy yarns 

with unusual textures, to appeal to a wide client base. Laxtons create their own trend-led 
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sample yarns to exhibit their machines’ capabilities, alongside commissioned work from 

large commercial companies right through to work for individual emerging designers. A 

value-added resource is the firm’s ability to offer their customers in-house access to 

everything from worsted combing of the tops through to spinning, steaming, and 

packaging the yarns. Customers can even have their yarns labelled and hanked*, 

balled*, or kept on the cone*, and then packaged ready to be put on the shop floor.  

 

This visit gave an overview of the process of creating a worsted yarn, and the 

mechanised production required to take a combed fibre through to an end yarn (fig. 3.8 – 

fig. 3.11). Documenting the processes enabled a deeper understanding as to why some 

types of British fleece are more suitable for worsted spinning than others. The main 

factors that affect the suitability are associated with the fibre aligning and combing stage 

– so, if the staple fibre length is too short, there will not be enough length to create a 

strong twist after combing the fibres straight. In order to get the best possible yarn, 

designers need to be aware of this, and have access to data about the average staple 

length and micron count of individual breeds, in order to choose the most suitable breed, 

or blend of breeds, for processing. 

 

 

 
(Fig. 3.8) Factory layout (Author, July 2015)             

 
(Fig. 3.9) Combed fleece (Author, July 2015)             
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(Fig. 3.10) First spinning stage (Author, July 2015)             

 

 
(Fig. 3.11) Plying stage (Author, July 2015)          

3.2.1d Halifax Spinning Mill 

 

Date: 11.10.14, 12.07.15 and 20.04.16  

Location: Goole, Yorkshire 

Format: Meeting and informal tour 

Contact: Paul Crookes, Mill Owner  

 

Repeated visits to Halifax Woollen Spinning Mill, Yorkshire between 2014 and 2016, 

enabled further analysis of the journey from field to yarn. Owner, Paul Crookes, has been 

in the wool industry for over 30 years, and decided to open his own spinning facility with 

a focus on British wool, to offer an alternative to producers sending their British fleece 

abroad for processing, only to be sent long distances back afterward (Crookes, 

conversation 2015: see appendix G1 p.93-95). This company’s success supports this 

research, as it demonstrates the feasibility of spinning breed specific yarns in small runs. 

Crookes is passionate about maintaining the different breed qualities that can be seen in 

British sheep. Indeed, it was clear, from the initial tour around the mill, that it was this 
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passion to produce yarns that maintain their individual breed characteristics that drove 

him to acquire machinery from closed mills, and to build his own small, yet industry-

standard, spinning facility.  

 

It was Crookes’ tacit knowledge of breed handle (fig. 3.12), and also his in-depth machine 

knowledge (fig. 3.13), that enabled him to show how small changes in the manufacturing 

process can significantly alter the qualities of an end yarn. Fig. 3.14 shows how he 

manually alters the machines for each batch of fleece, and it is this personal approach to 

working with machinery that demonstrates the value of craft knowledge gained from the 

interaction between a skilled workman and his tools. Customers can bring from one 

fleece upwards to Crookes, who can then scour, card, spin, and ply the yarn on site (fig. 

3.15). It was interesting to note that, although he sees the monetary value of economies 

of scale, he understands that he is working in a different industry sector. He can compete 

with industry on the quality of yarns produced, but not on the scale (and thus economies 

of scale) that larger facilities can offer. Conversations revealed that it is the personal 

interaction with customers, knowing their (and their sheep) backstory, and being able to 

provide them with a bespoke service that drives his successful business. From this initial 

visit, a continuing relationship with Crookes and the Mill have enabled further samples to 

be processed there, to be used within this research. Crookes acted as a facilitator, 

enabling access to large quantities of fleece from the following breeds: Manx Loaghtan 

(naturally coloured), Romney (medium), Charollais (fine), Blue Faced Leicester (lustre) 

and Kerry Hill (hill), which were documented being processed through the woollen 

method of production. These yarns were used within this research and its practical 

outputs. 

 

   
(Fig. 3.12) Hebridean fleece being hand twisted (Author, July 2015)             



 71 

 
(Fig. 3.13) Carding machine (Author, July 2015)             

 
(Fig. 3.14) Adjusting his machines (Author, July 2015)             

 
(Fig. 3.15) Ply being twisted (Author, July 2015)          

    

The differences between production at Laxtons (worsted) and Halifax Spinning Mill 

(woollen) were notable. Both companies are set up very differently, and cater for 

separate sectors of the market. Halifax Spinning Mill has a compact run of machinery, 

although it can process hundreds of tonnes of fleece, if necessary, but it is also able to 

deal with orders from one single fleece. Laxtons, however, are set up to take advantage 

of economies of scale, and use new digital technologies that allow maximum output with 

minimum human input, meaning that the orders must be of a certain quantity to maintain 
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a profitable business model. There is significant value in both of these ways of working. 

As previously stated, these firms cater for different sectors of industry, utilising different 

skillsets key to this research; new technology versus craft knowledge. It is also important 

to note that they both process different fibre qualities for a different end outcome. 

3.3 Current British wool promotion 

 

In order to look at the current strategies and the different in approaches being used to 

promote wool, it was necessary to look at the current focus of wool promotion. There are 

currently three specialist marketers of wool who have strong ties to the promotion of wool 

in general, British wool, and global wool sales.  

 

At present, wool production in Britain is primarily dependent upon the profitable carpet 

industry. Approximately 65% of British wool processed annually is used in the production 

of carpets (CFW, 2012). 

 

The current focus on carpets is largely because carpet-use entails a large-scale and 

consistent demand that is independent of style changes. Fashion-use centres on the 

Australasian-sourced Merino wool, which benefits from a longstanding marketing 

campaign by the Australian and New Zealand Wool Boards. Merino is popular because 

of its easily understood, luxury characteristics: softness, fineness, and versatility. 

Designers and manufacturers overlook the majority of British fleeces suitable for the craft, 

fashion, and textile markets, and yet some British wools offer an equally high-quality 

material for fashion use due to their individual breed characteristics. A soft luxurious 

jumper can be produced using Shetland, or Hampshire Down fleece that yields an airy, 

yet warm yarn. In contrast, a winter duffle coat can be made with Welsh Mountain or 

Swaledale fleece that gives a hardwearing and insulating feel. Could the variety of fibre 

qualities that a designer seeks potentially be satisfied from within the wide range of 

British breeds? It is this diversity of characteristics, along with the added value of local 

provenance and the distinctiveness of each fleece, which offers interest to the designer 

and consumer. On this basis, British breeds would outperform Merino if designers had a 

better understanding of breed characteristics and their suitability. 
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3.3.1a The Woolmark Company  

 

 

 (Fig. 3.16) – The Woolmark logo 

 

The International Wool Publicity and Research Secretariat was formed in 1937, but was 

later renamed the International Wool Secretariat (IWS). By the 1950’s, the IWS had a 

presence in every major wool-producing country (Woolmark, 2016), and, in 1997, the 

IWS was rebranded as The Woolmark Company. 

 

The Woolmark Company logo was developed in 1964 to indicate when a product has 

been made with 100% Pure New Wool, with an allowance of 0.3% adventitious fibres8 

permitted (fig. 3.16). The emphasis was on ‘new’ wool for a generation accustomed to 

mixtures of wool with recycled wool and synthetics. This provided consumers with the 

confident knowledge that a high quality product was being sold. Companies must apply to 

carry the Woolmark logo and it is now displayed on products in more than 100 countries 

(Woolmark, 2015). To meet the benchmarks set by the Woolmark, products are sent for 

testing to indicate the wool content, physical properties related to wear performance, 

colourfastness* and dimensional stability (Woolmark, 2015).  

 

The Woolmark Company has produced a Merino wool guide to promote the versatile 

characteristics of this popular breed’s fibre, marketing it as a highly suitable yarn for 

knitwear (Woolmark, 2012). From one perspective, this is a positive step as it promotes 

the desirable properties of Merino wool in fashion and textile production. However, as the 

Merino breed thrives in a hot and dry climate, such as their primary holdings in Australia 

and New Zealand, this does not aid the promotion of the native British wool industry.  

 

The Woolmark promotes pure new wool as a premium fibre, but the characterisation of 

wool as ‘premium’ can be shown to be dependent on the context and suitability for end 

use. For example, a coarse Herdwick fleece would not be deemed premium if used in a 

lace-knit jumper, but it would be eminently suitable for a hardwearing ‘premium-grade’ 

carpet, whereas, by contrast, the soft and lustrous properties of the Blue-Faced Leicester 

breed would not be suitable for such a carpet. Classing wool in general as a premium 

fibre is an oversimplification that ignores breed specificity. This was a key driver for 

                                                        
8 Adventitious fibres for decorative or technical effect or re-enforcement, such as nylon for strength – the non-

wool fibre must be blended with the pure-wool (Woolmark, 2016) 
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embarking upon this research, as investigation into each different breed is essential to 

the understanding of what makes one wool better adapted than another to a stated 

purpose.  

 

Furthermore, the designer’s tactile knowledge has a strong contribution to make to the 

choice of the best wool for a particular end use. As highlighted by Rob Langtry, the 

Woolmark’s Chief Strategy and Marketing Manager: ‘the Woolmark Company is naturally 

evolving on the basis of the market’s needs and trends. We will continue to invest in 

marketing activities in order to affirm wool’s position as a premium fibre within the global 

fashion system’ (Elliott, 2015:106). This openness to change is encouraging as it notes 

the important part that raw materials and design strategies play in the successful 

promotion of wool. Thus, the vast selection of British breeds available offers potential for 

another stream of promotion, which fits with increased consumer demand for authenticity 

and knowing wool origins.    

3.3.1b The British Wool Marketing Board (BWMB) 

 

 
(Fig. 3.17) – BWMB Crook Mark 

 

The British Wool Marketing Board (BWMB) is a non-profit-making organisation, set up in 

1950 to centralise the British wool industry, with the original aim of stabilising wool prices 

and gaining the best possible fleece price for farmers (BWMB, 2010). Farmers with more 

than four sheep are required to register with the BWMB, and there are currently over 

45,000 registered producers (BWMB, 2016).  

 

The BWMB created a licencing system that allows manufacturers to use the above logo 

(fig. 3.17), often called the Crook Mark, on products that contain more than 50% British 

wool (BWMB, 2010). Manufacturers must meet the criteria set by the BWMB in order to 

become licensed and display the logo on their products. The logo was originally intended 

to encourage manufacturers to use more British wool within their products (BWMB, 

2016). 

 

The BWMB enables farmers to send all their wool off to them to be graded and sold on 

their behalf. However, the downside to this system is that the prices are set purely by 

market demand. Although having a central wool collection enables Britain to compete in 
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the global wool market (due to efficiencies of scale), this reliance on global pricing 

strategies means that returns on different breeds and grades of wool is dependent on the 

global demand for desirable wool (BWMB, 2009). Over eighty percent of British wool is 

used internationally in carpets, which require a strong and uniform white fleece (BWMB, 

2014), but, because of the variety of breeds within the UK, farmers who breed coloured 

and specialist sheep are more vulnerable to fluctuating demand, which can vary greatly 

over different years. Take for example, The Independent newspaper article, previously 

discussed in 3.1.2, that a Herdwick sheep farmer gained only 50p per fleece, but, at that 

time, the shearing and transport fees came to £1.50. This situation is reiterated by 

statistics reported in the Financial Times (2010) that show the whole of the British wool 

industry is in decline (not just certain breeds), comparing figures from 1997 which 

showed that the average price of wool was 97p/kg, whereas in 2009, it had fallen to 

68p/kg (Financial Times, 2010). At a recent auction (named: BW44) held at the BWMB 

on the 7.11.17, the average price was 95p/kg, with only 40% of stock cleared, however 

the overall figure for the current season indicates the cumulative price of 103p/kg (BWMB, 

2017).  

 

Confidence in the BWMB falls if communication between the farmers and BWMB does 

not allow alternative strategies for profit. According to Farmers Weekly in 2008, ‘shearing 

costs far outweighed fleece prices as clip values plummeted to 33p/kg – the lowest 

average annual price in the past decade. Farmers resorted to burning fleeces to limit their 

losses’ (FWI, 2012). This extreme last resort action of burning fleeces to avoid incurring 

the uneconomic cost of sending it to the BWMB shows the disengagement between 

farmers and the BWMB. At present, a farmer needs to apply for an exception notice if 

fleeces are to be sold or traded outside of the BWMB, but, for independent producers, 

small businesses, and designers wanting to use British wool, they are often unable to 

afford to buy in the quantities that the BWMB sells at auction, and have to rely on a wool 

broker to obtain the fibres they need. This increases the price of raw materials and 

elongates the supply chain. 

 

The BWMB hold commercial data for all the British breeds and grades held at their wool 

sorting facility. They have been a valuable resource for breed specific information held 

within their records.  
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3.3.1c Campaign for Wool 

 

 
(Fig. 3.18) – CFW promotional logo 

 

HRH The Prince of Wales launched the Campaign for Wool (CFW) in 2010. It works 

closely with the BWMB, The Woolmark and wool boards from across the Commonwealth. 

The campaign was established to promote wool as a modern sustainable fibre, which has 

the versatility to satisfy many different sectors of industry, from furnishings and technical 

applications, right through to fashion (CFW, 2012). Promoting the sustainable and 

renewable characteristics of wool, the CFW created a marketing logo (fig. 3.18), which 

can be used by sellers to indicate that they are supporters of the CFW and use wool 

within their products. The CFW market themselves as ‘a global community of sheep 

farmers, retailers, designers, manufacturers and consumers united by our patron His 

Royal Highness, The Prince of Wales’ (CFW, 2016). 

 

The Campaign has begun to connect with other sectors of wool production, and, most 

relevantly to this research, in supporting wool promotional efforts within the fashion and 

textile sector. The Campaign teamed up with the Woolmark’s ‘Wool School’ to ‘feed and 

educate the upcoming generation of fashion professionals, in order to ensure that values 

like excellence, creativity and respect for the environment are consistent across the 

supply chain’ (Elliott, 2015:106). This collaboration saw the introduction of jumper 

patterns designed and sold by ‘high-street’ brands, such as Jigsaw and Hobbs. This 

initiative has international appeal, and has had a global impact on the visibility of 

producers working with wool. In 2014, high-street shop-fronts across the UK (and in other 

Commonwealth countries) promoted the use of wool by featuring the CFW winning 

design pieces, showcasing how wool can be used positively in a fashion and textile 

context. However, due to the global nature of the CFW initiative, British wool and British 

breeds were not as prominent a feature as might have been hoped.  

 

Within the campaign, the positive characteristics of 100% wool have been highlighted in 

a broad sense, but the promotion of wider uses for, and the versatility of, British wool 

have been limited in its presentation of textiles and fashion. Due to the wide geographical 

nature of the campaign, limited resources are available to promote individual breeds, and 

it is evident that seventy-two breeds are a lot harder to promote than the primarily Merino 

and Corriedale sheep of Australia and New Zealand, where, since the 1990’s, there have 
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been successful marketing campaigns for these principal breeds for fine fashion wear 

(Australian Wool Innovation Limited, 2015). Nevertheless, the attention derived from 

promoting wool as a natural, sustainable material is a step forward, and should 

encourage consumers to explore the possibilities for wool-use. The work of the CFW has 

affected this research in a number of ways:  

 

• It has begun to explore how to promote wool to a digital generation; their website 

is user-friendly and data, events, and other information can easily be found 

 
• The integration of wool organisations from around the world through the CFW 

has enabled the promotion of wool on a global scale 

 

• CFW has begun to realise the importance of connecting woolgrowers, 

manufacturers, designers, and retailers, in order to show consumers the full 

narrative and benefits of using wool, which makes this research relevant for 

current industry and promotion 

 

All 3 specialist marketers cater for the wool industry as a global commodity, however it is 

interesting to see that they are beginning to understand the importance of diversifying 

and engaging producers at different levels of production – from individual designer-

makers to high-end designers, through their use of logo’s and branding on yarns and 

garments being sold at local and international events.  

3.4 British wool and sustainability  

 

The fact that there is an abundant surplus of British wool was a catalyst for this research. 

The next section focuses upon the implications of resource consumption; the importance 

the perceived authenticity of British wool holds for consumers; and the benefits and 

shortfalls of using Life Cycle Assessments to measure the environmental performance of 

materials.  

3.4.1 Resource consumption 

 

It is not the intention of this research to justify an increase of fleece production, but rather 

to help fully utilise what we already have and are not using effectively. Using this under-

utilised local material diverts it away from being a burdensome waste (Thackara, 2005). If 

the demand for wool increases, it would increase the second stream of revenue for 
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farmers, which, in turn, could create an upwards spiral of superior quality fleeces being 

produced, as farmers invest not just in the quality of meat, but also the quality of fleece.  

 

At the stage of yarn use, from a material consumption stance, unlike ‘cut and sew’ knitted 

textiles9, in fully-fashioned knitwear, ‘loops are arranged in a horizontal row (not 

interlooped) and connected to the corresponding meshes of the preceding row’ (Seiler-

Baldinger, 1994), enabling the shaping of a garment to take place at the same time as 

the material is created, and the conservation of materials being intrinsic to the pattern. 

The pattern is shaped and fitted to the desired silhouette through the increasing and 

decreasing of stitches, leading to this type of knitting being inherently sparing with its raw 

materials. However, the experimental stages, trying alternative stitches, swatch making, 

testing needle gauge and tension and fit use up a considerable amount of yarn.  

 

This process of sampling and experimenting is looked at throughout this research as it 

begins to develop its own narrative to describe, and disseminate a compilation of 

information, which aids a designer in choosing suitable raw materials to utilise the raw 

material to its best advantage.  

3.4.2 Authenticity of British wool 

 

The importance of authenticity to the consumer is one of the great assets of British 

purebred wool. Due to the heritage of the British farming industry, there is a wealth of 

knowledge surrounding the provenance of UK sheep breeds, providing unique stories 

behind the development of certain breeds in their distinctive geographical environment, 

which have enabled breeds with special characteristics to thrive in specific areas. These 

historical narratives add a back-story that lends itself to displaying British wool as an 

authentic local product. By supporting localism in production and consumption, the 

‘authentic’ heritage of British wool breeds encourages sustainable practices. 

 

Louise Crewe (2017) discusses the impact of authenticity through the theme of ‘slow 

luxury fashion’10. Crewe notes that imparting authenticity on fashion garments gives an 

alternative to the dominant ‘fast-fashion’ cycle. Introducing the perceived relevance of 

                                                        
9 The ‘cut and sew’ technique is the process of knitting a square (or continuous tube) of fabric, and cutting the 

knit fabric to shapes based on a pattern (sleeves, main body, neckline etc.), which are then sewn together to 

form a complete garment (Sissons, 2010) 
10 Crewe defines that ‘the proposed “slow luxury” model argues that modes of production can act as levers of 

the imagination; just as the ugly conditions that sweatshop workers labor under in cheap cost locations weigh 

heavily on consumer’s minds, so too can more equitable and durable visions of production inspire us, connect 

us to the garment creators, makers, and designers’ (2017:68). 



 79 

handmade, and hand touched to crafted fashion that engages the consumer in a 

narrative with social and economical relevance. She writes: 

 

Fashion-conscious consumers are increasingly aware that their purchasing 
decisions can have a dramatic impact on employment, industry, and economy in 
the UK and are prepared to pay higher price points for garments that are crafted 
to last, using short, transparent supply chains and locally sourced materials and 
are designed and produced domestically by some of the most skilled 
craftspeople... Crafted garments are non-anonymous, they are authenticated and 
reveal the value of slow clocktimes and long lifespans 
 
(Crewe, 2017:69-70) 

	
	
Crewe theorises that a shift from the relevance of monetary value of a garment, to an 

understanding of a garment which embeds value because of the attachment between the 

wearer, the garment and material histories and geographies (2017:67), can encourage a 

more sustainable and authentic design-led supply chain. Underpinned by the principles of 

slow luxury fashion, the authentic narrative of materials and sustainable supply chains 

aim to reconnect the consumer to the provenance of their garments (2017:69). 

  

Crewe uses the example of Harris Tweed to illustrate her argument. Noting the intangible 

qualities of the Island’s sorting and grading of wool for a specific purpose, with the 

isolated communities that embed their honed skills to create the end cloth. She highlights 

that ‘the crofting communities that tend sheep and weave are an integral part of this 

landscape that provides much of the inspiration for the color and texture of the cloth’ 

(2017:77). This deep connection between the raw materials, production and design 

development, successfully depicts their brand narrative, and supports my argument that 

a stronger narrative with other British breeds could develop a more meaningful 

connection between the designer and their raw material. 

3.4.3 Life Cycle Assessments (LCA) 

Life Cycle Assessment’s (LCA’s) are conducted with the aim of understanding the 

environmental impacts that products cause in order to control or avoid unnecessary 

waste (Curran, 1996). The benefits of conducting an LCA include being able to measure 

the environmental performance, which enables designers to fulfil their customers’ needs 

and stay compliant with environmental codes. Engaging with raw materials and creating 

a material profile allows the energy input and output to be assessed when choosing the 

most suitable material for the end objective (Curran, 1996). However limitations of an 

LCA include conducting it within the perimeters of a conventional production model. 

There is also discrepancy between models, which could lead to varying results. For 
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example, Beverley Henry (2012) notes: ‘while the objectives are also appropriate for 

agricultural commodities, there are significant difficulties in applying the same tool to 

complex and dynamic natural, biological systems that are managed for food and fibre 

production’ (2012:14). She examines the factors of limitations that impact the usefulness 

of LCA studies, concluding that there are four main areas of consideration:  

• Data sources may not be accurate or not represent the whole of the production 

system (2012:46)  

• ‘Critical methodological assumptions are not appropriate for wool fibre or textiles’ 

(2012:46) 

• The person conducting the LCA is ‘inexperienced in applications of life cycle 

approaches to natural or agricultural systems’ (2012:46)  

• ‘Interpretation of the result is incorrect due to lack of knowledge of wool supply 

chains or because reports do not provide sufficient detail of critical assumptions’ 

(2012:46)  

Henry reiterates the complexity when examining a material that comes from a dual-

purpose animal, and concludes that current LCA comparative studies ‘represent an over-

simplification of the impacts of the diversity of wool production systems’ (2012:42).  

The BWMB conducted a ‘cradle to gate’ LCA study in 2009, which assessed the 

environmental impact of the raw materials and raw processing stages of British wool 

(BWMB, 2009). Using LCA’s enables the whole process of manufacture to be analysed, 

which, in turn, helps refine the sustainable production of products (BWMB, 2009). The 

BWMB state in their 2009 reports and accounts summary that the LCA study took into 

account processes from field to scouring, was done with the goal of the information being 

used to ‘support the on-going trade and consumer campaign and ensure that our core 

message - ‘origin is everything’11 - is not based on assumptions but is supported by 

accurately researched data’ (BWMB, 2009).  

As discussed in the literature review chapter, the LCA highlighted that the four significant 

impact categories were – fossil fuels, land use, climate change and respiratory 

inorganics, and suggest that the three areas for most concern are resource depletion, 

damage to the ecosystem, and damage to human health (2009:40). These need to be 

addressed, however it was also shown that scoured British wool had a smaller 

environmental impact on resource depletion and the eco-system than nylon fibres 

                                                        
11 The BWMB describe their ‘Origin is Everything Campaign’ as focussing on ‘the natural beginning of wool on 

the sheep also reflects the fact that British Wool is a product of British farmers and the many breeds of sheep 

that they run across the UK’ (BWMB, 2009a) 
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(2009:41), and overall ‘supported the conclusion that the sustainability of scoured British 

wool production is better than that of […] nylon’ (2009,42). These findings have guided 

this research, as it indicates the focus upon origin is of significance, and can be 

enhanced by focusing on fully utilising the resources available. 

The Textile Institute’s I.M Russell (2009), discusses the impact that having a dual 

purpose ‘raw material’ has on an assessment: ‘this complicates any environmental 

assessment of wool production owing to the fact that the environmental inputs (land, 

water, fuel, fertiliser) and environmental outputs (methane, urine, faeces) need to be 

allocated between the products from the animal (meat, wool, skin)’(2009:65). He goes on 

to discuss the use of LCA’s in an Australian study that focused upon the usage of water, 

fossil fuels and emissions conducted as a strategic planning tool for the Australian wool 

industry (Russell, 2009). A key finding from the LCA in relation to Australian Merino 

sheep (but it is also applicable to the British farming industry) was the economic 

allocation that was based on the performance of use for meat or fleece.  

 

Russell observed: 

 

With a product such as wool, the price per kilogramme of wool varies more than 
tenfold depending on the micron of the wool. Crossbred sheep are usually 
produced for their meat and often lead short lives; sheep with fine wool are often 
retained for several productive years, by which time the meat has relatively poor 
value. It is only economic allocation that reflects these differences 
 
(Russell, 2009:75) 

 

This is useful to recognise as due to the variety of breeds held within the UK this issue 

gets more complicated, with 72 pure-bred sheep and some of these breeds being bred 

for faster meat production than others, it makes the analysis more problematic, and in 

need of breed-specific analysis for a more informed result.  

 

Another key finding argues that ‘while the operations in the woollen and worsted 

processing sequences are complex and specialised, the fibre throughputs are high and 

the energies required per kilogramme of fibre are generally lower than the energies for 

the synthetic fibres, even when the on-farm energies and transport are considered’ 

(Russell, 2009:77) this is relevant within this research as it challenges the notion that 

complex supply and process chains means that more energies are required. 

 

In conclusion, it is difficult to specify, with regards to breed specific fleece, how efficiently 

different British wools would perform against other materials, and more evidence is 

needed regarding the different avenues of breed specificity (meat production or fleece 
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production, or both). However, it is noted that wool performs on a par with other fibres 

and outperforms some alternatives, which indicates its potential as a relevant and 

significant material. 

3.5 Design needs 

 

Discussing wool with a textile and fashion industry focus, considers what the needs of a 

designer are, and how they can be satisfied. Annie Sherburne (2009) discusses how 

designers can engage and use their practical creativity to design their own methods of 

measuring and analysing a material life cycle. She discusses the tacit and visual qualities 

of design practice that can be used to display relevant information. This connection 

between tacit practice and designing the information into an audience-appropriate format 

will be explored further within this research. An overview of how a designer is defined 

within the context of this research is discussed below. 

3.5.1 The profile of a knitwear designer 

 

Knitting eschews the boundaries between craft, textiles, and fashion. Its outcomes can lie 

in areas that connect craft, textiles, or a finished fashion garment (Turney, 2009). 

Dictionary meanings suggest an approach to differentiation: 

 
• Design (Noun) The art or action of conceiving of and producing a plan or 

drawing of something before it is made (Oxford, 2016) 

 
• Craft: (Noun) An activity involving skill in making things by hand (Oxford, 2016) 

 
• Textiles: (Noun) The branch of industry involved in the manufacture of cloth 

(Oxford, 2016) 

 

• Fashion: (Noun) The production and marketing of new styles of clothing (Oxford, 

2016) 

 
While these are not fixed terms, it is generally agreed that craft is characterised by 

practiced hand-skills, textiles encompasses production processes and fashion 

emphasises the ‘new’. As Turney (2009) notes, there are often many crossovers between 

contemporary craft, textile and fashion processes. The breadth of possibilities for the 

knitted stitch in a continuously evolving state supports a ‘multiplicity of meanings, 

purposes and objectives’.  
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There is potential for engagement between designer, maker and wearer, to be more fully 

exploited in the fashion sector. As Professor Sandy Black discusses, it is fashion’s ability 

to perform many roles as ‘a social catalyst, a communication medium that functions in 

both personal and public spheres, as it is simultaneously both inward- and outward-

looking’ (Black, 2012.2:8), that harnesses these characteristics and connects them with 

the heritage of skilled craft in order to add value to a material. Turney discusses the way 

that knitting continues to be seen as a heritage industry, providing the wider fashion and 

textile industry with a traceable history and emphasising the need for traditions and 

‘authenticity’ of practice. However, it is also the flexible characteristics of the knitted stitch 

that enables knitting practice to be continually re-invented, so as to be accessible to 

many different audiences for many different end goals (Turney, 2009).  

 

Thus, within this research, a designer is defined as someone that uses practiced 

techniques and skills to make things, alongside communicating authentic ways of 

working with local materials and skillsets, in order to engage with, and fulfil, local 

community needs. This definition is important in relation to knitting, because of its 

distinctive construction - understanding of both the materials and tools needed (and how 

one influences the other) is required to create even a basic piece of knitwear. It is the 

knowledge and understanding of the designer and how they want the end-piece of 

knitting or knitwear to function - aesthetically and performance wise - that dictates what 

raw materials are chosen and the processes they will go through to create the most 

satisfactory result. This tacit knowledge is learned through experimentation and 

experience, integrating craft principles unconsciously through those gained in creating a 

successful end outcome. Connecting the designer with material information enables a 

greater understanding of their material choices to be explored. 

3.6 Findings 

 

From an agricultural perspective understanding how sheep farming has evolved within 

the UK allows an appreciation of the complexity of this dual-purpose animal. One 

consideration is of the challenges that are faced by farmers when one of the end 

products commands more monetary value than the other. Appreciating that different 

breeds of sheep thrive in different geographical locations, having been developed over 

hundreds of years, allows us to understand the possibility for using this narrative and 

detailed provenance as a positive valued attribute. 

 

Conducting the four industry visits enabled an overview of the multifaceted processes 

involved in transforming raw fleece into an end yarn. Considering the depth of the BWMB 
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grading process, and the graders skill involved in analysing each fleeces qualities 

confirms the need for this value-added process to be appreciated in the formatting of the 

end grades narrative – encouraging the story of provenance to be addressed. Once 

processed into a graded number, the breed character is sacrificed. 

 

Appreciating the differences between worsted and woollen spun yarns, and the different 

roles these distinctive qualities play for different end uses allowed the research to 

recognise that there is a need for a range of processing models that suit the designers 

needs, be that worsted or woollen, large-scale or small-scale. 

 

Commercially, the three main promotional tools for wool are directed at wool as a uniform 

commodity. Fineness, whiteness, lustre, and strength, are rated more highly than other 

fibre characteristics, placing Merino wools at the top of such a hierarchy. While the 

BWMB has done a great deal to simplify the classification of wool types, and also to 

study breed characteristics, these are generally regarded as being of interest to the wool 

grader and the wholesale buyer, rather than as promotional tools that could be of 

significant value to both designers and the wider public.  

 

This research addresses the authenticity of a material, by advocating the importance of 

acknowledging the heritage of sheep breeds, and using their distinctive qualities and 

fleece characteristics as a positive attribute that delves deeper into sustainable thinking, 

offering a model for sustainable practice that takes into account the raw material, local 

craftsmanship and traditional skills, design choices, production methods, user wear-

ability and the longevity of a garment. This research provides a means to make this 

knowledge more widely available and accessible to its core audience in the design world. 

 

The problem that is addressed within this research is that existing data is not easy to 

understand from a designer’s perspective, as it does not represent the use-value in terms 

that most designers would recognise. Developing research on individual breeds, and the 

practical applications for their wool, has enabled a database to be created, which can be 

used as a prototype for other material collections, or as a basis for further research into 

blends of sheep breed fibres, and the creation of specific yarns for specific purposes.  
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CHAPTER 4: COMMUNICATING BRITISH WOOL THROUGH DESIGN                         . 

4.0 Introduction 

 

This chapter explores and discusses the approaches to the design methods used to build 

the practical research outputs. Design goals were based upon the findings outlined in the 

previous chapter relating to the British wool industry and the expectations of designers.  

 

The chapter is in two sections; it begins by outlining how data on wool properties is 

currently displayed for industry-based audiences. The second section looks at the 

practical assembly of breed research materials, how this evidence was interpreted and 

arranged for the target audience. The results are discussed in three sub-sections: 1) yarn 

sampling and reflective research records, 2) designed information formats, and 3) digital 

imagery. All three formats are the result of collating scientific data with breed narratives 

and images, interpreted to bring out the distinctive fibre qualities and material 

characteristics of different sheep breeds, in a format that designers can access easily. 

PART 1 

4.1 British wool information 

 

This research envisioned the presentation of British wool breeds for a professional 

design audience as a problem solvable through design methods. This section looks at 

the challenges to clarity of presentation posed by the wide variety of breeds, and the 

complexities of scientific and agricultural characterisation of wool. 

4.1.1 Textile properties and characteristics of all wools 

 

The complex structure of wool fibre gives wool yarn many desirable clothing qualities. 

The predominant desirable fibre qualities that all wool yarns possess are that they are 

resistant to dirt and odours, hardwearing, temperature modulating, absorbent, fire-

resistant and UV absorbent. This makes wool a highly versatile material with naturally 

inherent ‘smart’ qualities. The table in fig. 4.1 highlights the qualities wools possess, with 

information synthesised from the BWMB (2010), Gordon-Cook (2001), Robson & Ekarius 

(2011) and Taylor (2007). 
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(Fig. 4.1) Table of wool properties (Author, 2016) 

 

 

These properties underpin the desirable qualities that all British wool possesses although 

varying between breed categories, and between individual sheep of the same breed. 

Thus, these properties are used only as a rough guide in mapping fibre characteristics 

within this research (see fig.4.2 for sketchbook reflection).  

4.1.2 Current British breed characteristic data  

Breed characteristic data, including the micron count, staple length, and handle is 

available from the British Wool Marketing Board (BWMB) as industry-recognised 

standards. The language that is used by farming and manufacture sectors reveals the 

differing interests and needs of the two groups. A glossary of terms has been collated of 

uncommon words found in the different areas of farming and manufacture, which can be 

found in the appendix (pp3-10).  
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---------------------------------------------------------------------------------------------------------------------- 

 
(Fig. 4.2) Sketchbook - Initial reflections of wool properties measured by BWMB (Author, 2014) 

---------------------------------------------------------------------------------------------------------------------- 

 

At present there are two forms of data presented by the BWMB - a book for consumers 

and farmers (fig. 4.3) and commercial data formatted onto spreadsheets for commercial 

wool buyers (fig. 4.4). The consumer book with breed detailing is the more accessible 

resource, providing information about individual sheep breeds in text and images, but 

focussing on sheep rearing. There is minimal connection between the characteristics of 

the sheep fleece and the possible end uses within the craft, fashion, and textile industry. 

For example, the Derbyshire Gritstone (fig.4.3) is said to be used mainly for ‘carpets but 

finer fleeces can be used for hosiery and knitwear’ (BWMB, 2010). This generalised 

description is insufficient to explain what types of yarn it could produce, or what knitwear 

could be manufactured from it. 
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(Fig.4.3) Derbyshire Gritstone breed page (BWMB, 2010) 

 

 

The second set of data (fig.4.4) available from the BWMB is aimed at commercial buyers 

and has detailed data from external testing results, yet it is not formatted to be easily 

understood by anyone outside of the testing or buying sector. It is this data that has 

informed the design-led analysis and re-formatting of British breed information. The 

individual test results that are available to commercial wool buyers can be found in the 

appendix (pp.75-76). 
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(Fig.4.4) Sample of BWMB data for individual breeds from 2011-2014 (BWMB, 2014) 

Designers are unlikely to engage with such quantitative information when they are 

seeking to understand the qualities specific wool might offer in the yarn and fabric state. 

An easy-to-understand interpretation of the data available would help them to:  

• Understand what properties they need to be aware of 

• Understand the connection between measurable properties and resultant wool 

qualities 

• Consider how these qualities affect the yarn and garment outcome 

4.1.3 Challenging current wool information 

 

The volume and variety of fleece produced within the British Isles provides designers and 

makers with the raw materials required for a wide array of different outcomes, if they 

know how to source breed specific fibres. However, this potential variety is not currently 

marketed as such, but is instead commonly marked in a summary way as ‘100% wool’ 

(see fig.4.5). This disconnects the designer and maker from the authenticity and 

provenance of the wool, and blurs the distinctive characteristics of origin.  

 

In addition to the label ‘100% wool’, the consumer of wool also has to negotiate ‘Made in 

the UK’ labelling, with reference to the origin of the raw materials used, and the potential 

confusion that arises because the chain of manufacture is not transparent. The 

conditions entitling a product to be labelled ‘Made in the UK’ are defined under the 

Country of Origin sub-sector (36) in the Trades Description Act of 1968: ‘goods shall be 
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deemed to have been manufactured or produced in the country in which they last 

underwent a treatment or process resulting in a substantial change’ (1968). Raw 

materials can be sourced from anywhere across the globe, processed outside the UK, 

and labelled ‘Made in the UK’ even if only one stage of production (dyeing or knitting for 

instance) is actually completed within the UK. This generic label can mislead the 

consumer to believe that the product contains British wool. Likewise, items labelled 

‘British wool’ may have started as raw British fleeces, processed in another country, 

before being sent back to the UK, invisibly diluting the provenance, authenticity, and the 

benefit for local British communities. In order for consumers to understand and value the 

supply of British wool and its authenticity, current labelling is inadequate.  

 

 

 

---------------------------------------------------------------------------------------------------------------------- 

 
(Fig.4.5) Sketchbook development of label research (author, 2015) 

---------------------------------------------------------------------------------------------------------------------- 
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PART 2 

4.2 Assembling research materials 

 

Three design-based methods were used to assemble research material into its 

interpreted formats: 

 

• Sampling used in conjunction with reflective diaries and journals to gain 

experiential knowledge of the breeds and their tactile offerings 

• A database and corresponding toolkit that interprets the breed evidence using 

symbols, in various formats: yarn labels, fact sheets, and breed books 

• Digital tools and imaging including microscopy and knitting visualisation software 

4.2.1 Tacit design knowledge in practice 

 

Using practical knit skills has enabled the knitted samples to sit next to raw fibre and 

processed yarn samples, as well as scientific data, all helping to describe and build a 

profile of individual breed characteristics. The importance of tacit knowledge is 

scrutinised by Gray and Malins, who outline the role of the researcher as a practitioner, 

and the internal perspectives that can be gained from having practical expertise in a 

specialist research field (2004). Personal knowledge gained through both making and 

practice has allowed a symbiosis of these skillsets to be highlighted through the 

integration of a variety of design methods using a practice-led approach.  

 

I came to this project with a background in knitwear design, specialising in hand knitting 

and domestic machine knitting. This experiential skillset has influenced the choices that 

have been made throughout this research. My connections with other makers and 

suppliers were used to facilitate the collection of fleece and yarn samples from British 

pure-breeds (fig. 4.6). Networking and connecting with other craftspeople at specialist 

events (such as Woolfest and The Wool Experience) to find rarer sheep fleece. 

Understanding the processes involved in creating knitted garments, and the design 

implications when using materials with different properties, allowed experimentation and 

reflection on specialist knit resources, as well as at the wider design sector to occur. This 

cohesion of practical methods has enabled the lifecycle and the processes that wool 

goes through, to transform raw fleece into yarn, to be collated into a diverse set of 

design-led findings. 
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---------------------------------------------------------------------------------------------------------------------- 

 
(Fig. 4.6) The different processes of hand-carding being explained, drop spindle spinning from raw 

fleece, combed fleece and combed and rolled fleece (Author, 2014) 

---------------------------------------------------------------------------------------------------------------------- 

4.3 Yarn sampling and reflective recording methods 

 

In order to further explore the variety of British sheep breeds it was necessary to visually 

record and reflect upon the individual samples collected. This was done through 

displaying the research journey in monthly diaries and journals, documenting visits to 

wool and yarn producers, noting the evidence gained from informal conversations about 

individual sheep breeds and production techniques.  

4.3.1 Collecting yarn samples  

 

It was an important feature of this research to source yarn and fleece samples from the 

full range of British sheep breeds. This was not only for the sake of completeness, but to 

give a wide-ranging view of British fleece.  

 

In order to fulfil the design brief successfully it was necessary to acknowledge that 

different breeds of sheep produce fleece, which, once processed, suit a wide range of 

products. Take, for example, the Herdwick breed; this sheep produces a black/grey 

coloured fleece that is hardwearing, with a harsh handle and a micron count of above 
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thirty-five. This fleece produces a durable and tough yarn, which would not sit 

comfortably directly on the skin, but would be highly suitable for a resilient and robust 

outer jacket, harnessing the natural characteristics of the hardy, mountain sheep. It is this 

knowledge that needs to be easily accessible to designers, in order for them to be able to 

make informed decisions about material choice. 

 

A meeting with the editor of Yarn Maker, one of the UK’s only magazines dedicated to 

spinning and wool related crafts, led to an introduction to hand spinner Linda Scurr. 

Based on a smallholding in South Oxfordshire, Scurr has dedicated many years to 

collecting and looking after different breeds of sheep (fig. 4.7- fig. 4.9). Scurr is also an 

accomplished spinner. This knowledge of both breed characteristics and hand-spinning 

techniques was insightful for this research. Scurr had collected and hand-spun over 100 

different varieties of British fleece, including purebred, crossbreeds and mules (fig. 4.10).  

 

    
(Fig 4.7) Mixed breeds (Author, 2015)  (Fig. 4.8) Greyface Dartmoor Fleece (Author, 2015)  (Fig. 4.9) 

Hand-spun yarns (Author, 2015) 
 

 
(Fig. 4.10) Sample hanks of 100 hand spun breeds (Author, 2015) 
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Scurr described how it took her nearly five years to collect and spin the different breeds 

(fig.4.5). Her un-disseminated study confirmed the potential value of further practice-

based exploration of breed. 

4.3.2 Monthly diaries 

 

Creating and completing monthly diaries enabled a record of the research journey to be 

documented using first-hand interpretation. It was a conscious decision to make sure that 

each month’s progress of the project work could be seen within the design of the monthly 

diaries. This was achieved by using a simple repetitive layout with headings on the top to 

guide the discussion of work (fig. 4.11). Each diary includes two sheep breed images with 

key facts on the pages at the beginning, which allowed each of the pure breeds to be 

looked at over the course of thirty-six months of practical research, reiterating the 

importance of each breed to the research. A map page documented visits made by the 

researcher over the month, followed by pages headed: Conferences/workshops/day trips, 

inspiration, practical work, summary of practice, review of the month, and, intent for next 

month. 

 

 
(Fig. 4.11) Diary pages, August 2014 (Author, 2014) 

 

 

Fig.4.11 documents the visit to the Wensleydale Show in August 2014, in which a short 

conversation with shearer Michael Churchouse was noted this led to an email 

conversation and a sample of Charollais fleece being acquired. This encouraged visits to 

other animal, wool and yarn shows at which other harder-to-obtain fleeces were acquired. 

Using the diaries enabled a clearer overview of the resources and materials available to 

designers, what consumers were interested in purchasing, alongside developing 

connections with other wool users to be documented.  
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Reflecting upon the research conducted over the month and setting objectives for the 

coming month, allowed research to react and develop according to the context. It allowed 

for unexpected findings, such as discovering Linda Scurr and her 100 breed hand-spun 

yarn hanks in Oxfordshire, to be introduced and further the narrative on British breeds, 

whilst maintaining the structure of completing monthly tasks. 

4.3.3 Journal 

 

The journal was separated into key themes: visits, processes, inspiration, and designers 

using wool. The research was guided by the findings from visits and practical 

experimentation, which enabled the progress of work to be continually reflected upon and 

developed. For example, a visit to Halifax Spinning Mill in Goole in 2014 enabled visuals 

of the woollen processing stages to be developed (fig. 4.12). These findings prompted a 

visit to Laxtons Worsted Spinning Mill (fig. 4.13), to document the differences between 

woollen and worsted yarn production. 

 

Likewise, visiting specialist wool fairs enabled research into what types of yarn are for 

sale, how British wool is portrayed at such events, and if there is a demand for locally 

sourced wool. Visually documenting this, and recording it within the journal, enabled 

comparisons from across different events to be seen (fig. 4.14). It was found that, at fairs, 

there are many more opportunities to connect and disseminate a personal story and 

narrative behind the yarn (fig. 4.15). Being able to touch the yarn alongside talking to the 

maker allowed a bond to be made between buyer and seller. 
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---------------------------------------------------------------------------------------------------------------------- 

 
(Fig. 4.12) Sketchbook – Exploring how to visualise the woollen and worsted spinning process, to 

understand the differences between them (Author, 2014) 

---------------------------------------------------------------------------------------------------------------------- 

---------------------------------------------------------------------------------------------------------------------- 

 
(Fig. 4.13) Sketchbook - Visually documenting the trip to Laxtons Worsted Spinning Mill (Author, 2015) 

---------------------------------------------------------------------------------------------------------------------- 

 

 



 99 

---------------------------------------------------------------------------------------------------------------------- 

 
(Fig. 4.14) Sketchbook – Visually noting the external exhibitions and fairs to record contextual research 

on current wool trends (Author, 2015) 

---------------------------------------------------------------------------------------------------------------------- 

---------------------------------------------------------------------------------------------------------------------- 

 
(Fig. 4.15) Sketchbook – Photographing throughout the day at The Wool Experience, as the first show 

to test consumer interest at the beginning of the prototype research (Author, 2015) 

---------------------------------------------------------------------------------------------------------------------- 
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4.4 Design brief: Designed information formats 

 

The design brief took into consideration that one of the key advantages of British wool is 

its variety and versatility. It was important to display individual breed data in a format that 

enables designers to compare one breed with another. In order to successfully promote 

the individual qualities of British breeds, the distinct properties (staple length, handle, 

micron count, weight and colour) needed to be expressed in a design-centric manner, 

with visual and tactile appeal. The research was conducted within practical parameters, 

to provide appropriate outputs that will appeal to designers from different sectors – from 

individual makers to commercial companies. 

4.4.1 Creating classification symbols 

Due to the amount of information that was collected on each British pure-bred sheep, the 

recorded material (scientific and physical) needed to be catalogued, interpreted and re-

designed into a simple and comparable format. In order to begin to categorise, a set of 

cataloguing symbols were designed to emulate the BWMB’s six breed classification 

categories (fig. 4.16). 

---------------------------------------------------------------------------------------------------------------------- 

 
(Fig. 4.16) Sketchbook - reflection on breed category symbols, positive and negative aspects of the 

designs. The ‘naturally coloured’ category was assessed as a ‘primitive’ category, once the decision 

had been made to use the BWMB classifications; the primitive symbol was re-developed (Author, 2014) 

---------------------------------------------------------------------------------------------------------------------- 
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Each British sheep breed class (BWMB, 2010) was assigned a symbol (fig. 4.17). These 

were designed to be easy to recognise and remember. They are easily distinguishable 

allowing quick familiarity so the user can visually link the information. 

      Medium              Fine/Down            Mountain                  Hill                      Lustre       Naturally Coloured 

(Fig. 4.17) Breed Category symbols (Author, 2015) 

The ‘Mountain’ and ‘Hill’ symbols have the most straight-forward translations, the ‘Fine’ 

symbol is portrayed as an arrow pointing down alluding to the ‘fine’ or old classification of 

‘Down’ breeds. The clothing washing instructions indicating medium heat/drying 

temperature inspired the ‘Medium’ symbol. The elongated fibre length often found within 

‘Lustre’ breeds inspired the ‘Lustre’ symbol. The ‘Naturally Coloured’ symbol is 

represented by a colour wheel shaded from black to white, indicating the colour variance 

found within this breed category.  

 

Symbols were created for the micron count, handle, staple length, colour and fleece 

weight, so data can be distinguished and compared across breeds (Fig.4.18).  

 

 
(Fig.4.18) Breed characteristics symbols (Author, 2015) 

 

The ‘micron count’ symbol was designed to indicate that it is the measurement of the 

fibre diameter. The ‘handle’ symbol was portrayed as a hand to indicate the ‘touch’ or 

‘feel’ of the material. The ‘staple length’ symbol was represented by a curved fibre outline 

with a measurement arrow signifying the measured length. The colour measurement 

symbol indicates the different variations of fleece colour through a colour wheel of 

shades. The fleece weight symbol was inspired by the outline of a pound weight. 

 

Within the breed books the symbols were presented alongside a concise overview of how 

this measurement depicts the qualities of each fibre (see fig.4.19). 
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(Fig. 4.19) Breed characteristic symbols and descriptions within the breed books (Author, 2015)  

 

Each of the symbols has been used within the breed books, as well as on the data 

sheets and website, with feedback gathered from prototype testing detailed further in 

Chapter: 5.1.5. 

4.4.2 Yarn sample labels 

 

Information from the fact sheets was formatted as a practical response to the lack of 

clear labelling on found yarns, and transferred onto yarn labels. The samples were 

labelled with: their individual breed name, where they were spun or purchased, how they 

were spun, background information of the breed, key scientific measurements such as 

the average fibre length, micron count, handle, and breed category. They allow quick 

access to scientific data and information whilst being attached to the physical sample, so 

the handler can touch and read about the yarn at the same time. This tool draws the 

handler into the yarn narrative, and allows an association between the written data and 

their own personal tacit experience to begin.  

 

The importance of this tactile interaction has previously been discussed; being able to 

handle the samples and read the data simultaneously increases convenience for the 

user, by linking practical handling experience with the descriptive and digital data. Fig. 

4.20 shows an example of the yarn label containing data information; Fig. 4.21 shows 

examples of the labels and the yarn samples. 

 

 
(Fig. 4.20) Yarn sample labels (Author, 2015) 
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(Fig. 4.21) Yarn samples and labels (Author, 2015) 

4.4.3 Fact sheets 

 

The BWMB holds data for all British sheep breeds and their graded categories in 

spreadsheet form. This format is not easy to understand, or extrapolate data from, unless 

an understanding of the scientific testing procedures involved is already known (as seen 

in 4.4).  

 

The researcher re-imagined and designed a set of breed fact sheets, which enabled the 

inclusion of all points of theoretical and practical interest, not just scientific data. They 

included tactile samples and a written narrative about each breed, including: 

 

• A visual representation of sheep 

• Breed background information 

• Breed category and symbol 

• Visual location on map 

• Handle description 

• Colour description  

• Average staple length of fibre 

• Micron count measurement  

• Fleece weight indicator  

• Microscopic fibre picture 
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• Fleece sample 

• Yarn sample (including ply, weight and twist information) 

• Knitted sample 

• Breed society contact 

 

This factsheet was designed to include detailed information, but formatted to be 

contained in one ‘at-a-glance’ sheet of paper or screen view (fig.4.22 and fig.4.23). See 

appendix (F3:p78-83) for a sample of data sheets. 

 

   
                       (Fig. 4.22) Blank data sheet                        (Fig. 4.23) Black Welsh Mountain data sheet  

 

The designed symbols were linked to the industry measurements, to create a cohesive 

set of data that fed into one other. The symbols were used so that they can be easily 

identified, and compared within the tactile toolkit and alongside the digital version of the 

toolkit. 

4.4.4 Mini breed book library 

 

The creation of mini breed books (fig. 4.24) enables combined data and samples to be 

presented in concise informative booklets, which can be experienced individually, or 

compared together.  

 

Each breed book contains the following pages:  
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• Front cover with breed category symbol 

• Title page with sheep image and name 

• Breed information page displaying the breed number and a short description of the 

sheep’s body and fleece characteristics 

• A map page showing the principle location of the breed 

• The classification of the breed (e.g. Fine, Medium, Mountain) with a short description 

of the general fleece characteristics for the category 

• The handle description 

• The colour and yellowness of the breeds fibre 

• The average staple length  

• The average micron count 

• The average fleece weight 

• An SEM microscopic image of an individual fibre sample 

• An Dino-Lite microscopic image of a yarn sample 

• A raw fleece sample 

• A spun yarn sample (woollen or worsted) 

• A knitted swatch sample 

• A tactile yarn sample, next to a scan of the yarn, and a virtual yarn replica 

• A virtual knitted swatch 

• The back cover featuring the breed society page to gain further information 

 

It was formatted in this way to condense a wide range of information into a portable 

research tool that incorporated the tactile and digital findings. 

 
 

 
(Fig. 4.24) Breed books on display at The Wool Experience (Author, 2015) 
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4.5 Digital imagery 

 

This research brings together scientific and historical data, and practical design 

investigation, with several types of digital imaging (microscope, digital microscope, 

knitwear imaging software). Digital imaging serves different functions; the microscopic 

images assist the designer in understanding that the properties of the individual breeds 

arise from structural differences in the fibres. The knitwear imaging acts as an indication 

of yarn and knitted samples, and provides a means of common communication for 

designers working digitally. 

4.5.1 Using digital tools to inform practice 

 

Simulation tools expand a designer’s ability to visualise the outcomes of working with 

British wool. Without losing sight of the fundamental importance of tactile values in 

knitwear design, the communication of wool knowledge through visual means is 

emphasised because digital visual communication can take place rapidly without 

geographical and physical boundaries. Combined with other relevant findings, these 

visual presentations break down many of the barriers to breed-specific wool knowledge 

that technical and numerical calculations present to contemporary knitwear designers. 

 

Take, for example Fig. 4.25, which depicts the body of data relating to the Hill Radnor 

sheep breed: An SEM image, a Dino-Lite microscopic image and a digital yarn swatch, sit 

beside breed history and narrative. There is data on the average fleece weight (1.5-2kg), 

the average staple length (8-14cm), and the micron range (31.5-33). There are also 

images of what the breed looks like. The breed narrative includes the Hill Radnor being 

one of the oldest hill breeds, developed in the Radnor Hills, and that they are now 

predominantly found throughout Mid-Wales. It is possible to see how the fibres look when 

they are woollen hand-processed into a 2ply yarn, and how the yarn reacts when hand 

knitted. This can be compared to a digital swatch, and this combined data can then be 

used to inform a range of outcomes (see appendix D3:pp47-64 for individual breeds).  
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(Fig. 4.25) Hill Radnor breed information (Author, 2016) 

 

Joanne Turney, in The Culture of Knitting, discusses the limitations of sensory perception 

that digital forms entail, she suggests that if the digital experience is linked with the 

reader’s ability to knit, touch, and interact physically with the material, then an enhanced 

connection-forming experience occurs (2009:151).  While Turney highlights the value that 

virtual communities hold, connecting like-minded people with information, discussion, and 

the ability to disseminate ideas across the globe, she sees the value in combining the 

tactile with digital (2009).  

 

The benefits of linking tactile and digital experimentation are made available through:  

 

• Collecting knitted samples of all British pure-bred fibres, scanning them, and 

digitally knitting with them 

• Creating a physical library of breed books featuring sample yarns and knitted 

swatches, digitising this information so it is available on the website in PDF 

format 

• Using SEM and Dino-Lite microscopes to record visual information on fibre and 

yarn samples, that explore the connection of appearance and how digital can 

suggest the physical 
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The tactile samples alone would not have provided the whole picture; the more widely 

available digital references would also lack authenticity without the link to tactile samples. 

The two complement each other. 

4.5.2 Microscopic imaging 

 

Whilst a practical wool grader can detect, by hand and eye, differences as small as 3 

microns in the diameter of a fibre (Ryder, 1995:6), to the untrained eye, the most 

immediate way to communicate such difference is visually using microscopy.  

 

In order to read a microscopic image, the viewer should consider differences such as:  

 

• Variation in the diameter of fibres (shown through SEM imaging), a determining factor 

in the fineness of spun yarn 

• Variation in scale density and arrangement of fibres (seen in SEM and Dino-Lite), an 

indicator of breed classification  

• Variations of fibre alignment in yarn formation (seen in Dino-Lite imaging) that give a 

strong indication of the tactile qualities of a yarn 

 

Knowing the measurable properties of different fibres is useful, but an understanding of 

how these properties interact in fibres, yarns, and knitted fabric is more difficult to 

communicate. Using microscopy visually reinforces different tactile qualities and allows 

for reinforcement of the eye-hand perceptions of designers. Two types of microscopy 

were used in this research to document individual British sheep breed fibre structures. 

The Scanning Electron Microscope (SEM) enables microscopic images showing the 

surface-scale structures of individual fibres, allowing breed difference to be visualised by 

designers as arising from fibre structure. The Dino-Lite microscope provided close-ups of 

about 70x and 190x magnifications; at these levels, the surface appearance of spun 

yarns and knitted structures is clearly visible as an assembly of twisted fibres, revealing 

the contributing elements of smoothness or roughness, stiffness or shine. Microscopy 

was performed at uniform levels of magnification to enable cross-comparison of 

structures between all purebreds. 

4.5.3 SEM imaging 

 

This method was used to record visual representations of individual breed fibres that are 

not commonly seen by a designer. SEM uses a focused beam of electrons, enabling the 

creation of detailed images of individual fibre surface layers. The preparation process 
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involved selection of fibres and coating them in a (non-invasive) layer of gold under low-

vacuum to make the surface layer electrically conductive. Fibres were put under the 

microscope, and electron beams were bounced off the surface to create a high-quality 

magnified image. 

 

 

       
(Fig. 4.26) Wool fibre, Dr J. Sikorski (Taylor, 2007:174)  (Fig. 4.27) Cheviot wool, hair and kemp (Ross, 1983:3)                    

 

 

Typical published SEM images of wool show single fibres that do not allow comparison 

between breeds (see fig. 4.26) when comparative material is shown, it is not extensive; 

for example, the image differentiating wool fibres from hair and kemp fibres in a Cheviot 

fleece (see fig. 4.27). Initially, SEM Imaging captured one example from each breed 

category: Fine, Medium, Lustre, Hill, Mountain and Naturally coloured (See fig. 4.28). 

Fibre microscopy expert, A.B Wildman (1954) determines that although it is not possible 

to distinguish individual breed by observing the scale patterns alone, he reiterates its 

helpfulness in characterising a particular type of fibre (Wildman, 1954). Thus, reflecting 

upon the 6 results, it was felt that individual variation would be sufficient to record each 

breed and collate them by breed category type.  

 

This imagery allows anyone interested in sheep breeds to find quality images in one 

place alongside other breed information. While the non-scientist views such images 

without training or experience, nevertheless the designer’s eye can take in the 

differences in scale-structures, and can understand that these contribute to the character 

of a fleece.  
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(Fig. 4.28) British breed category SEM Imaging – X500 (Analytical Science Department, MMU12, 2016) 

 

 

Whilst wool fibres can vary within the same breed, and even from the same sheep, it was 

not possible within the scope of this research to perform multiple tests and select the 

most typical. Thus, these images cannot be definitive. However, the results help to 

visually demonstrate the differences between individual fibres, highlighting the general 

variations that occur within the scale-structure of sheep breeds in different breed 

classifications. Differences between scale-structures, is a visualisation of breed 

difference that can help designers appreciate the diversity of British wool by making 

comparisons. For example, in fig.4.28, we see the scale structures on the fibres from 

each sample breed category: the Fine (Southdown) has a uniformed scale alignment 

surrounding its slim form, with smoothed ridges across the scales. The opposite can be 

seen in the Mountain category (Swaledale), which has uneven jagged scale edges 

surrounding the fibre.  

 

                                                        
12 The Analytical Science Department at MMU conducted the SEM imaging conducted by Hayley Andrews, 

Technical Officer. 
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(Fig.4.29) SEM images Hill sheep breed category (Analytical Science Department, MMU, 2016) 

 

Fig.4.29 shows an SEM image from a fibre obtained from each sheep breed associated 

with the Hill breed category. Commonality of scale structure between the Exmoor Horn, 

Hill Radnor, and Kerry Hill are seen, while strong differences are found between Shetland 

and Exmoor horn breeds. These SEM images were all taken at 500 times magnification 

(see fig. 4.30 and fig. 4.31 for original examples). Facilitating the visualisation of fibre 

thicknesses (micron count) between breeds is also worth noting as a valuable outcome of 

the SEM imaging project. 

 

    
     (Fig.4.30) Torwen Badgerface SEM image X500               (Fig.4.31) Teeswater SEM image X500  

4.5.4 Dino-Lite microscopic images 

 

The Dino-Lite digital microscope enables an industry-standard inspection to be done with 

a handheld device linked to a computer. It was used to examine both spun yarns and 

knitted samples from each breed. The device offers zoom ability up to 200X 

magnification, sufficient to inspect fibre bundles, including how the fibres align together in 
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a yarn twist, and how they interlink when knitted together. The images also demonstrate 

how knitting a structure with woollen yarn creates a much fuller fabric than knitting with a 

worsted yarn, which is smoother and lays flatter, accentuating the patterning of the stitch. 

These images allow perspectives on fibres ‘airiness’, and the buoyancy and ‘unruliness’ 

of woollen yarns, to be compared to worsted yarns, in which the fibres are aligned 

through an extra combing process.  

 

Fig.4.32 shows an example of the magnification of a sample length of the Lustre breed, 

Teeswater, worsted yarn, which can be compared with fig.4.33, a sample length of a 

Naturally Coloured breed, Herdwick woollen yarn.  

 

 
   (Fig. 4.32) Dinoscope image Teeswater yarn sample, 2ply worsted yarn x 70, x 183, x 70 (Author, 2015) 

 
(Fig. 4.33) Dinoscope image Herdwick yarn sample, 2ply woollen yarn x 68, x 165, x 168 (Author, 2015) 

 

The Teeswater photographs (fig.4.32) capture the alignment of the fibres that a worsted 

spun process produces. From BWMB data, we know that the Teeswater breed has a 

staple length of between 15-30cm, and a micron range of between 32.5 and 34. This 

micron count is much higher than in a fine fleece, such as the Merino or a Shetland, but, 

because of the long lustred fleece, the Teeswater still produces a soft and silky handle 

yarn, yet is heavier and must be spun slightly thicker to accommodate the increased 

diameter of individual fibres. In comparison, the Herdwick sheep breed has a staple 

length of between 10 and 20cm, and a micron range of 35+. This is the thickest micron 

measurement that a fleece is labelled by the BWMB, meaning that the fibres are thick 

and coarse (BWMB, 2010). The Herdwick fleece has been processed into yarn using the 

woollen spun process. The microscope images show a clear distinction between the first 

worsted spun yarn alignment, and the second woollen spun yarn. This is partly due to the 
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spinning process but also due to the Herdwick fibre lengths being shorter, such that they 

flick out more, and produce a fuller yarn.  

 

Fig.4.32 and fig.4.33 show the difference that individual breed characteristics, and the 

different spinning processes, can have on a knitted outcome. The right-most images in 

the figures of both Teeswater and Herdwick fibres show knitted samples where the 

stitches are far more defined in the Teeswater sample, with each stitch loop being clearly 

identifiable. With the Herdwick sample, it is much harder to define the individual knitted 

loops, in which the structure of the yarn allows the fibres far more exposure and the 

ability to intertwine, to create a fuller fabric. Using the Dino-Lite was an engaging way of 

capturing detailed visual information about the yarns collected in this research, providing 

visual representation of the texture, fullness, and surface qualities, that different sheep 

breed characteristics bring to knitting yarns.  

4.5.5 Digitising yarns using Shima Seiki SDS ONE-APEX 3 

 

Shima Seiki SDS ONE-APEX3 software has been used to investigate its potential for 

communicating yarn character and abilities online. Creating a digital yarn library of British 

breeds, and simulating knitted fabrics through 3D prototyping, has played a crucial role in 

testing whether this information can help ease the unnecessary excess use of unsuitable 

raw materials. Picking up potential flaws during design simulation could aid the designer 

in cutting down on sampling waste and costs.  

 

In order to gain a deeper understanding of how combining digital technologies and 

practical breed knowledge can serve this research, training was undertaken at the British 

Shima Seiki headquarters in Castle Donnington in 2015. This research utilises the 

capabilities of Shima Seiki’s virtual yarn mapping software, thus the training programme 

focussed on how to create, edit, and colour match scanned-in yarns using their SDS1 

APEX3 software (fig. 4.34). The training session began with a tour around their UK sales 

department showcasing the range of machinery available for knitwear and textile 

applications, from fine gauge knitting through to heavier weights that can replicate 

chunkier hand-knitted designs. The software already encompasses a yarn library, which 

indicates a potential commercial value of a British wool package. 
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---------------------------------------------------------------------------------------------------------------------- 

 
(Fig. 4.34) Sketchbook - Reflection depicting steps of digitising yarn scans into virtually knitted 

samples using the Shima Seiki SDS1 APEX3 (Author, 2015) 

---------------------------------------------------------------------------------------------------------------------- 

 

 

The training allowed testing of the software capabilities, gaining a greater insight into how 

the software could be used to show and develop visual knowledge of individual British 

breed yarns. A full digital reference library linking British breeds with modern digital 

manufacturing capabilities was envisioned.  

 

To demonstrate the potential of using digitised yarns when no physical sample is 

available, fig. 4.35 shows the scan of a length of Black Welsh Mountain yarn. To digitise 

a physical yarn, two scans of the real yarn are needed - one set onto a black 

background, and one set onto a white background. The software combines the two 

backgrounds to lift as much detail about the yarn as possible onto a transparent 

interface.  

 

Fig. 4.36 is a digitised version created with the Shima Seiki software, which can now be 

repeated to infinite length and mapped onto virtually-knitted samples and garments.  
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(Fig. 4.35) Scan of Black Welsh Mountain yarn (Author, 2015) 

 

 
(Fig. 4.36) Black Welsh Mountain Shima Seiki SDS1 APEX3 virtual yarn sample (SS, 2015) 

 

All seventy-two British sheep breed yarn samples were scanned and transferred into a 

digital Shima Seiki file format. Analysing the samples (fig. 4.37) next to one another 

enables comparisons to be made, and the strengths and weaknesses of using a digital 

format to be assessed (See appendix D2:p41-46 for full virtual library).  
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(Fig. 4.37) Shima Seiki SDS1 APEX3 British breed virtual yarns (SS, 2015) 

 

For example, when digitising a physical yarn, it was difficult to get a sharp scanned 

image for some of the whiter, smoother yarns. Take, for instance, fig.4.38, which shows 

the digitised version of a Dorset Horn breed sample. In the first version, the detail of 

individual fibres is lost, leading to a shadowed, colourless, and blurred yarn sample. A 

second version was created using an alternative scanning method, using a matt black 

background and a shiny white surface, which produced a clearer, more defined yarn 

image, as can be seen in fig.4.39. 
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(Fig. 4.38) Dorset Horn Shima Seiki virtual yarn (SS, 2015) 

 

 
(Fig. 4.39) NEW Dorset Horn Shima Seiki virtual yarn (SS, 2015) 

 

The yarn detail picked up is more noticeable on the chunkier woollen spun yarns, as 

there are a greater number of fibres protruding from the twisted ply. This is also easier to 

observe when the yarns are coloured, because, when printed, they are set on a white 

background. However, as fig.4.40 highlights, once the yarns are put into knit simulations, 

the stitch definition becomes more apparent. 
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(Fig. 4.40) Shima Seiki SDS1 APEX3 British breed yarn swatches (SS, 2015) 

 

Using the Shima Seiki software allows reflection, experimentation and development of 

yarns to occur. Once the yarns are scanned in, they can be digitally altered to manipulate 

the weight of the yarn, allowing yarns to be tested using different gauge machines. A 

garment simulation feature is available, to simulate what the yarns could look like when 

knitted into a garment (fig. 4.41). This research concentrated on the yarn qualities, 

however having the yarn library enables this to be developed in future research.  

 

The software also has the capabilities to alter the colour of a yarn; this feature was not 

tested within this research as the focus was on the natural breed characteristics. 



 119 

 

 
(Fig. 4.41) Shima Seiki SDS1 APEX3 digital yarns mapped onto garment shapes  

4.6 Findings 

  

In order for perceptions of British wool to be widened, an overview of the breed-specific 

properties is required. Here, key factors that can affect the visual appearance and 

physical properties of a yarn have been assessed. The interpretation and presentation of 

qualities that influence knitwear designers’ decisions have been documented. The initial 

design assessment found that significant properties of wool fibres, such as fineness, 

need to be easily identifiable and readily accessible. If these qualities can be grasped, 

the designer can assess the breeds in terms of their own objectives. Easily comparable 

information was another design objective to aid in finding the right breed for the end use.  

Mapping the general wool fibre qualities of sheep breeds has been useful and relevant 

within this research, as they underpin the desirable characteristics that all British wool 

possesses in varying degrees. Understanding the properties that wools possess, how the 

structure of wool fibres enable these properties, and connecting this with end-use 

scenarios, presented a broad overview of the multiple uses. 
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Through the exploration of the current ways in which British sheep breed data is 

displayed, it was found that there is a disconnection between the testing information that 

is available and the way it is relayed to designers. Indeed, the technical data is already 

available to wool buyers at the monthly BWMB auctions. Building from the data that is 

already available, and ‘re-designing’ and organising the information in a visually 

stimulating way, producing the new data sheets, has enabled a range of practical, 

narrative and scientific data to be collated into one format.  

 

From a design perspective, working within different tools of practical research has 

allowed a variety of working techniques to be gathered and tested by different design 

pathways. For example, the journal alone would not satisfy the research aims of 

promoting British wool characteristics, but it did enable a documentation of visits to wool 

fairs and design inspiration that helped promote the outward facing practical elements, 

such as the mini breed books and the yarn samples.  

 

One of the key findings from a design perspective was the importance of diagrams and a 

visual structure that has run throughout this research. This aligns to the needs of design 

with the ability to compare material knowledge. Until the journal was started, it was not 

apparent how crucial reflecting upon visual imagery and the role it plays in conveying 

information to the audience would be. This has been shown through the use of the 

journal in helping to organise thought processes, and to arrange visit findings that then 

aided the collation of designing data. 

 

Utilising digital tools to collect imagery of fibres and yarns, allowed scientifically technical 

processes to be undertaken to gain microscopic imagery that cannot be seen by the 

naked eye. Utilising this scientific way of working allowed accurate details, such as using 

the SEM microscopy to record visual data on the scale structure of fibres to be obtained. 

Conducting the same methods of data collection on all 72-breed samples, allows direct 

comparisons to be made between scale formations (SEM), and fibre positioning once 

spun (Dino-Lite), of different breeds, to be displayed.  

 

Gaining industry-level data visualisations using the Shima Seiki SDS1 APEX3 software, 

and maintaining the same rigour as in industry, has enabled this research to utilise and 

test the capabilities of the APEX3 programme, using a specialist set of criteria: British 

wool breed yarns.  
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CHAPTER 5: DEVELOPING THE BRITISH BREEDS TOOLKIT                                      . 

5.0 Introduction 

 

This chapter explores how the practical research outcomes have been developed and 

tested. In order for knitwear designers to engage with breed-specific British wools, an 

understanding of the qualities and properties that individual breeds offer for their intended 

uses is needed. Until now, wool information has been framed in terms of scientific 

specifications, rather than descriptors that connect to the designer’s purpose, while other 

information is scattered and inconsistent. This research reinterpreted and reassembled 

information into an integrated database that is visually-orientated for ease of use. The 

database has both tactile and digital formats to allow the widest possible dissemination. 

 

This chapter begins by documenting the testing stages relating to the development of 

research outputs. How the feedback was gathered, what was presented and the findings 

from these interactions are discussed. How the final research outputs have been 

displayed for different audiences are documented, before an examination of how the 

research has been interpreted into a digital format. 

5.1 Design development 

 

A range of practical research methods had been used to collect a significant amount of 

data on British pure-bred sheep. Different ways of presenting this information were 

reviewed throughout the research; the resultant developments are discussed below.  

5.1.1 How feedback was gathered 

 

Feedback was gathered across the course of the research: verbal feedback was 

recorded through conversations with wool-users in order to understand what they knew 

about British sheep breeds. This sat alongside formalised feedback sheets used to 

collect information about the work presented (see appendix p.98-107). 
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(Fig. 5.1) Blank feedback sheets (Author, 2015) 

 

Specifically, feedback was solicited through: 

 

• Discussing the focus of the research informally and collecting verbal feedback 

through networking conversations and discussions  

• Feedback sheets were placed beside physical samples when showing the 

research, and visitors were invited to describe the handle of certain breeds  

• Notecards were designed to record responses to the research (see Fig 5.1)  

5.1.2 Practice-work presented to instigate feedback  

 

Due to the amount of data collected, it was necessary to condense it into a portable 

overview. One intended practical objective was to develop a tactile ‘toolkit’ of information 

that designers could readily interact with and use.  
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The information presented at external fairs (7), workshops (6) and conferences (8) 

enabled the different aspects of practice work to be tested while the participating 

audience were engaging with it. 

 

    

    

     
(Fig. 5.2) Presentation of work (Author, 2015) 

    

This portable overview (fig. 5.2) consisted of: 

 

• 1x yarn sample from each breed category (6 in total) 

• 1x breed book in development from each breed category (6 in total) 

• 1x cut-out sheep displaying yarn from each breed category (6 in total) 

• 1x cube filled with raw fleece from each breed category (6 in total) 

• 1x fact sheet in development from each breed category (6 in total) 

• 1x breed poster 

• 1x wanted poster displaying samples still to find 

• 1x blank handle feedback sheet for each breed displayed (6 in total) 

• Box of yarn and knit samples in development (72 in total) 
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This style of presentation allowed a range of different practical elements of the research 

to be evaluated at different stages of development.  

5.1.3 Descriptive feedback sheets 

 

Recording an interpretation of how ‘wool users’ understood the term ‘handle’, assisted in 

developing an overview of the fibres pitched at the right level. From 67 participants, user 

descriptions of handle included: hairiness, softness, warmth, flexibility, loftiness, comfort, 

drape, the pleasure of working with it, and how it feels on the fingers (see Fig 5.3). 

 

  
(Fig. 5.3) – ‘What does handle mean to you?’ feedback (Author, 2015) 

 

Establishing how wool users interpreted the term ‘handle’ allowed the evolving toolkit to 

be guided by user understanding, helping to identify the gap between industry standard 

data and user descriptive narrative. Wool users views (67) on British wool showed a 

variety of perspectives: ecologically-minded, aesthetically oriented, concerned with 

wearability, or interested in supply and rarity (see Fig. 5.4). 
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(Fig. 5.4) Feedback sheet (Author, 2015) 

 

One discovery was that the variable nature and distinctiveness of British wool were seen 

as desirable attributes among the sample of 67 hand-knitters and designers, unlike the 

standardisation, or homogenisation, sought in commercial wool sales. Also described as 

‘underrated’, ‘very variable’ and ‘not well known’ helped to confirm that information on the 

qualities of individual breeds would assist this audience. 

5.1.4 Gathering a descriptive narrative of breed specific yarns 

 

Alongside collecting information about how wool users perceived handle, how wool users 

consider and describe specific wools was sought. Getting wool-users to handle and 

assess six different breeds at the same time enabled commonly understood descriptive 

words to be recorded. To illustrate, the Romney sample (Fig. 5.5) is described by a small 

sample of 14 users as: huggable, comfortable, malleable, firm, sturdy, rough but soft, 
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resilient, bouncy. This not only allowed a wider understanding of how different breeds are 

identified and distinguished from one another, it also indicated the variations between 

people’s perceptions of the same breed. For example the Southdown sample (fig. 5.5), is 

described by a sample of 15 users as: soft and warm, springy, resilient, hard, smooth, 

bouncy, heavy duty, and cosy.   

 

   
 .        Black Welsh Mountain                                Cotswold                                         Hill Radnor                . 

   
 .                   Romney                                          Southdown                                       Swaledale                   . 

(Fig. 5.5) Individual breed feedback sheets (Author, 2015) 

 

 

While most were orientated towards the physical character of the wool, some were 

concerned with end use, and others with affective traits: huggable, tempting, or ‘old-

fashioned’. This simple survey demonstrated that describing wool by physical 

measurements alone would not be sufficient. 
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5.1.5 Presenting research to wool users 

 

In order to gather feedback from different wool users, varying presentation techniques 

were adapted to suit the intended audience. For more professional or academically-

orientated audiences, a digital presentation narrated the journey of the research so far, 

included the aims of the research, and the different methods of information recording, as 

well as showing future intentions of the research. A range of practical work was also 

shown, either at the end of the presentation, or as a stand-alone exhibition of the 

research-in-progress. 

 

Below is a selection of the places in which the research was disseminated to an 

audience: 

 

---------------------------------------------------------------------------------------------------------------------- 

5.1.5a The Wool Experience, Macclesfield, July 2015 & 2016 

 

    
(Fig. 5.6) The Wool Experience (Author, 2015) 

 

An exhibit of research-in-progress included one yarn sample and label from each breed 

category, which was displayed alongside a selection of raw fleeces in transparent boxes. 

Visitors were asked to feel them and describe handle (fig. 5.6). A wanted poster was 

displayed, showing breeds that still needed to be collected, as a result fleece and a yarn 

sample from the North Country Cheviot breed was found. 

---------------------------------------------------------------------------------------------------------------------- 
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---------------------------------------------------------------------------------------------------------------------- 

5.1.5b Bakewell Wool Gathering, October 2015 

   
(Fig. 5.7) Display at Bakewell Wool Gathering (Author, 2015) 

 

A selection of yarn samples were displayed, alongside the British breeds hand-drawn 

poster (fig. 5.7). This show enabled networking with small independent designers, 

makers and wool users. It was useful to see people’s reaction to 72 British breeds of 

sheep, most did not realise the amount of different pure-breds, and the variety of their 

breed characteristics, reinforced through the ability to handle samples. 

---------------------------------------------------------------------------------------------------------------------- 

----------------------------------------------------------------------------------------------------------------------

5.1.5c Knitting History Forum, November 2015  

 
(Fig. 5.8) Tweets about the KHF presentation (Twitter, 2015) 

 

A presentation of research-in-progress was given, displayed alongside a collection of 30 

yarn samples, with first drafts of yarn labels. This allowed informal conversations with 

attendees and enabled the designed approach to displaying research to be tested. It was 

noted that people engaged with the yarns first, handling them and reading the label 

information before verbally enquiring about the breed. This finding instigated the further 

development of labels that contained relevant breed information.  

---------------------------------------------------------------------------------------------------------------------- 
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---------------------------------------------------------------------------------------------------------------------- 

5.1.5d MMU Postgraduate Annual Conference, November 2015 

  
(Fig. 5.9) Poster Presentation display (Author, 2015) 

 

An exhibition poster was presented which enabled research to be disseminated to 

attendees and panel judges, not just wool or knitwear specialists, and the effectiveness 

of the hand-drawn sheep diagrams was tested; reactions established that it should be 

included in the proposed design toolkit (fig. 5.9). A prize for the ‘Best Exhibition Poster’ 

was awarded, meeting with conference judge Dr Peter Goodwin, led to an introduction to 

the Campaign for Wool Patron, Prince Charles. 

---------------------------------------------------------------------------------------------------------------------- 

---------------------------------------------------------------------------------------------------------------------- 

5.1.5e Knitting and Crochet Guild Annual Conference, July 2016 

   
(Fig. 5.10) KCG Annual Conference (Author, 2016) 

 

A digital presentation of research-in-progress was followed by an opportunity for 

attendees to handle 6 yarn samples, and compare the different qualities, before being 

asked to contribute to the handle feedback sheet (fig. 5.10). The majority of attendees 

were hand knitters and crocheters, they actively engaged with touching and verbally 

comparing the skeins between each other straight away, before looking at more detailed 

information on the breed. 

---------------------------------------------------------------------------------------------------------------------- 
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---------------------------------------------------------------------------------------------------------------------- 

5.1.5f Wool Conference, Dumfries, September 2016 

   
(Fig. 5.11) (a) Stand at Dumfries house (Cambillard, 2016), (b) Shropshire sheep with Steve  

Rowe (CEO, M&S), HRH Prince Charles and David Gandy at the Wool Conference (CFW, 2016) 

 

The Campaign for Wool held its first Wool Conference at Dumfries House, Scotland, 

bringing together wool producers, heads of industry, and designers from across the 

globe. A presentation of the practical outcomes of the research at the prototype stage 

was delivered13 (fig. 5.11). Feedback from attendees was sought through short feedback 

forms. Lorna Haigh, Head of Creative Marketing at Alternative Flooring, wrote: ‘as a 

carpet manufacturer – mid to top end – the yarn usability is key to achieving new 

designs, the progression of the tactile/digital toolkit to help companies decide on which to 

use - fascinating’ (see Appendix G2:p96-97). The Chairman for Brough Lodge Trust 

Shetland believed it would greatly ‘increase consumer awareness’ (Cambillard, P: 2016, 

see Appendix G2:p96-97). It was a useful networking opportunity where positive 

feedback was received from wool, yarn and design specialists14. This further confirmed 

the relevance of the research, as an asset to inform designers, as well as a promotional 

tool for British wool. 

---------------------------------------------------------------------------------------------------------------------- 

 

 

 

 

                                                        
13 The audience included HRH Prince Charles, designer Sir Paul Smith, and M&S CEO Steve Rowe. 
14 Including members of the Australian and New Zealand Wool Organisations, Peter Ackroyd, Global Strategic 

Advisor for the Woolmark Company, Klaus Steger, CEO of Südwolle Group and Board Member of IWTO; and 

HRH Prince Charles. 
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5.1.6 Wool profile feedback sheets 

 

This body of research is active and is being continuously developed. Although the ‘final’ 

toolkit has been prepared, it will be updated as further narratives concerning British 

breeds are established and as a result the reach of the research will be broadened.  

 

In order to create further data that can be easily compared, a data-diagram prototype was 

developed using the radar (or spider) chart. Such charts are useful for visualising 

commonalities and differences (fig. 5.12). The prototype enables wool-users to 

experiment with yarn samples from different breeds of sheep, and arrange their 

conclusions about the handle of wool onto a chart. Two types of data-diagram were 

developed; the first uses descriptive words that have been gathered from the feedback 

described in 5.1.3. The second allows the user to introduce personal descriptive words to 

the diagram. Both then allow the user to rate the qualities of the test sample from 

between 1 and 10 (1 being lowest).  

 

 

 

 
(Fig. 5.12) Blank wool profile diagrams (Author, 2017) 

 

 

The diagrams were used to collect further information from a small sample (14) of wool 

users at a workshop and presentation for KEME (Knitting in Early Modern Europe) in 

Copenhagen 2017 (see 5.2.1b). The wool profiles will also be used to collect information 

for future uses connected with this research. 
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(Fig. 5.13) Examples of Wool Profile replies (Author, 2017) 

 

Fig 5.13 shows two examples of the way users have approached filling in the data-

diagrams. The first has used a blank sheet as a starting point to elaborate on her own 

findings about the breed samples she worked with, using words such as ‘abrasive’ to 

document her feeling towards the handle of the yarn. Whereas the second user has 

mapped the varying qualities of the yarn and created a solid shape that can be compared 

to the other breeds it sits beside.  

 

There is an opportunity to include these findings in future further research, and develop 

the potential for documenting other wool-users journeys with individual breed yarns 

through this method. There is also potential for this particular method to be used to 

distinguish between breed types, through comparing and compiling the data collected 

throughout this research in the British breeds database.  

5.2 Testing the final practice-based design outputs 

 

After the research was disseminated to a diverse range of wool users, feedback and the 

different ways wool users engaged with the research was collated. A ‘final’ toolkit was 

assembled.  
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(Fig. 5.14) Tactile and digital toolkit 

 

• Full set of breed books 

• Full set of sample hanks with labels 

• Full set of fact sheets 

• Collection of wooden sheep 

• Sample balls of yarn to knit 

• Full set of breeds with hand-knitted samples 

• Presentation book of full set of SEM images 

• Presentation book of all Dino-Lite images 

• 3 years of completed monthly diaries 

• British pure-bred sheep poster 

• Ipad linked to website information 
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5.2.1 Displaying the final practice work 

 

A range of ‘final’ practical work was shown to external audiences (‘final’ being upon 

completion for the format of PhD submission). Again, varying presentation techniques 

were employed to suit the intended audience. For a general public audience, a more 

informal practical presentation of yarn samples and fact sheets were displayed, and a 

narration of the research journey was done on a one-to-one basis. Working with an 

academic student group, allowed a more structured workshop to take place, alongside a 

presentation of research.  

 

Below is a selection of the places in which the research was disseminated to an 

audience: 

 

---------------------------------------------------------------------------------------------------------------------- 

5.2.1a The Malvern Show, July 2017 

  
(Fig. 5.15) The Malvern Show – Woolly Roadshow, Malvern 2017 (Author, 2017) 

 

The toolkit was put on display in the fibre tent, or ‘woolly roadshow’ at the annual Malvern 

Show (fig. 5.15). The tent was supported by the BWMB, Campaign for Wool, National 

Sheep Association (NSA) and Rare Breed Survival Trust (RBST), and was run by 

Griffiths Mill. This culminated in a fashion show that showcased outfits made by a 

selection of designers from breed-specific fleece, and the models were accompanied 

down the catwalk by a corresponding sheep and their farmer. The display was well 

received, and over 2000 visitors passed through the tent over the weekend (RBST, 

2017). Visitors handled the sample yarns and responded on the feedback sheets. Many 

farmers and farming families attended, and were interested in identifying the breed/s they 

kept and handling it as a yarn. 

---------------------------------------------------------------------------------------------------------------------- 
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---------------------------------------------------------------------------------------------------------------------- 

5.2.1b Knitting in Early Modern Europe (KEME) Conference University of 

Copenhagen, August 2017 

   
(Fig. 5.16) KEME Research Conference (Author, 2017) 

 

A digital presentation was followed by a 45-minute workshop (fig. 5.16), 50 attendees 

had the opportunity to test 6 different breed specific yarns, and document their own 

description of the fibre handle using the data-diagrams (fig 5.12 and fig. 5.13). It was 

useful to test the research in another European setting and explore how the narrative of 

the British breeds was interpreted by other wool-users. The workshop was well received 

and it enabled the data-diagrams (5.1.6) to be tested. Through testing it was discovered 

that some participants were comfortable interpreting their first impressions of the yarns 

and rushed to fill them out side-by-side to compare the different breeds, others were 

reluctant to report their findings until a finished sample had been knitted.  

---------------------------------------------------------------------------------------------------------------------- 

----------------------------------------------------------------------------------------------------------------------

5.2.1c Knitting History Forum, November 2017   

 
(Fig. 5.17) KHF practical presentation layout (Author, 2017) 

 

An up-dated presentation of research was displayed including the collection of yarn 

samples, with finalised yarn labels. Attendees were able to re-connect and engage with 

how the project and practical outputs had progressed. It was noted that attendees who 

had engaged with the project in 2015 were eager to see if all the breeds had been 

collected, and actively handled more of them in order to see the variety gathered.  

---------------------------------------------------------------------------------------------------------------------- 
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5.3 Designing a digital interface to display breed information 

 

Potential users of this research are geographically widespread, a digital interface, 

including a web presence, is an important consideration (even though digital users would 

not have direct access to tactile information). Digitisation enables the research to reach 

an audience accustomed to gaining an understanding through visual information. 

Research evidence arising from the different methods (including microscopic, 

macroscopic and documentary images, alongside digital sampling) were collated, 

interpreted, and presented in a web format with the aim of satisfying the visual and 

informational needs of a knitwear designer out of range of physical samples.  

 

This research has been made available on a prototype website to examiners. This 

accessible interface enables a large quantity of data to be streamlined and presented in a 

visually stimulating, design-focussed format. Website developers ‘Shape’ were 

commissioned to develop the site. Shape Web Design are a website hosting company 

that produced a workable digital interface from my design ideas and choice of content. 

Visually the aim was to have an easy-to-use, contemporary designed space, in which the 

research findings could be searched and displayed. It functions as a place to store and 

access breed information and also as an aesthetically engaging digital space, designed 

to encourage further exploration into British Wool. 

 

Fig.5.18 shows the home screen of the website, which states the purpose and vision in 

an inspirational tone. The user can then choose to explore British sheep breeds, or to 

scroll further down to find out about relevant recent activities or events in a blog format. 

 

 
(Fig. 5.18) Website homepage (Author, 2016) 
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If the user chooses to find out more about British sheep breeds, they are able to browse 

alphabetically, or use the filter functions provided to obtain information on specific breeds 

of sheep in accordance with selected characteristics (Fig. 5.19). 

 

 
 (Fig. 5.19) Sheep layout page (Author, 2016) 

 

Fig. 5.20 displays the filtering format, split into five aspects: colour, handle, staple length, 

micron count, and fleece weight. This filters out the breeds with unsuitable characteristics 

for the combined selections.  

 

 
(Fig. 5.20) Filter tools for sheep breeds (Author, 2016)  

  

Fig.5.21 shows an example of an individual breed page, available for each breed. These 

pages display an overview of the key breed characteristics, along with further information 

on the heritage, location, and breed history.  
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(Fig. 5.21) Individual breed screen page (Author, 2016)  

 

This website offers a digital representation of the research findings. The data-capturing 

template can be used for future research into crossbreeds and blends, and breeds native 

to other countries. This digital space allows connections between breed data, breed 

narratives, and visualisations of samples linked to end uses, bringing out the relationship 

between the raw materials and prospective end product.  

5.3.2 The digital journey of potential designer-users 

 

Trial journeys are described below, giving examples of possible routes ‘tactile toolkit’ or 

‘website’ users can take in finding the most suitable fibre for their intended end use. 

These show key links between breed data, the breed heritage narrative, and the role 

these play in satisfying a designer’s end needs.  

 

A designer can log on to the website, or use the tactile toolkit to find information on which 

to base breed choices. Tactile and digital formats present the same information (as far as 

possible). The physical data sheets have a knitted sample for handle, whereas in the 

digital version a photograph of the yarn is presented.  
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5.3.2a Example user 1: Double Knit weight yarn wanted for domestic machine knit     

babywear, Brighton. Key attributes: Very soft, dyes easily. 

 

 
(Fig. 5.22) Diagram of User 1 fibre journey (Author, 2016) 

 

In this example (fig. 5.22), using the information provided, the designer can filter out all 

breeds that do not have a ‘very soft’ handle, narrowing the search from seventy-two 

breeds to seven. The search is further refined by indicating the preferred natural colour 

(because the end product is to be dyed, a cream/white base is an apt choice). This 

leaves four breeds all suitable for woollen spinning, which will give the desired warmth 

and fullness in the yarns (because staple lengths are between 4-10cm). The designer 

now has four suitable breeds to compare. The Charollais is a relatively new breed 

brought over from France in the 1970s; the Clun Forest has Welsh heritage; the Shetland 

is from Scotland; and the Southdown from South East England. The designer’s final 

choice could reflect a heritage that appeals to their particular ethos and ecological 

standpoint. The hypothetical Brighton designer could take advantage of localism and 

historical narrative with the Southdown breed if their work is intended for a local customer 

base. Or perhaps, they have a client base in France as well as England, in which case, 

the Charollais could offer wider appeal. 
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5.3.2b Example user 2: 2-ply silky yarn wanted for knitted home textiles.                       

Key attributes: Silky, hardwearing, stitch definition important. 

 

 
(Fig. 5.23) Diagram of User 2 fibre journey (Author, 2016) 

 

 

In this example (fig. 5.23), filtering down to breeds with a lustrous handle leaves nine 

breeds as potential choices. All these breeds have a long staple length of between 8cm 

and 30cm, which is suited for worsted spun yarns that will give clear stitch definition. The 

designer can look at the micron count to compare breeds that have a count of between 

30-40 for durability, leaving five breeds to compare. They can read about the narrative 

and heritage of each breed, perhaps settling on the Teeswater for its bright white/cream 

colour, or its northern heritage. 
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5.3.2c Example user 3 needs: Aran weight woollen-spun yarn for hand knitting              

Key attributes: Natural shades of colour, hardwearing, relatively soft handle 

 

 
(Fig. 5.24) Diagram of User 3 fibre journey (Author, 2016)  

 

In this example (fig. 5.24), the designer has chosen to use the data sheets to find their 

desired materials. The designer can follow the symbol chart to narrow down a choice of 

naturally coloured breed fibres. This filters the possibilities down to fourteen breeds. Only 

two of these breeds have a soft to medium handle and carry a wide colour range: Jacob 

and Shetland. The designer can look at the staple length to see which will be most 

suitable for woollen spinning; the chosen form of processing, and find both are suitable. 

They can read more about the narrative and heritage of each breed. The Jacob would be 

a good choice, as it has a range of colours running through the fleece, has a soft to 

medium handle, which will add to the durability of the end products, and can be found in 

flocks across Britain. 
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5.4 Findings 

 

Gathering feedback from presenting to different types of wool-users resulted in a 

collection of descriptive words for how users understood the different handle and textures 

of wools that aided the development of the fact sheets and breed books. Presenting the 

practical research at different events led to many informal conversations and networking 

opportunities. It also allowed for a better understanding of what information wool-users 

wanted to know about the different breeds of sheep. Giving users the opportunity to 

handle different breed samples was found to engage them and enabled further 

information to be imparted more easily. 

 

The toolkit re-interprets data from a scientific domain, and integrates attributes of an 

aesthetic and tactile nature, to form a design-centred, ‘easy to understand’ template. 

Connecting with people from different industries, from designers to farmers and 

producers, enabled a wide range of experience and opinion on breed potential to be 

gained. Their corresponding breed knowledge and understanding of breed qualities were 

incorporated into the toolkit. 

 

Exploring the potential use for the breeds toolkit, through presentations and workshops 

led to the development of the data-diagram prototypes. They hold an opportunity to 

include these findings in future further research, and develop the potential for 

documenting other wool-users journeys with individual breed yarns through this method.  

 

Designing an interactive web interface for dissemination of breed data and information on 

British sheep breeds, works toward the engagement of a wider audience of potential 

users. Using design to aid the display of complex information in a user-friendly format 

means that a concentration of the research findings can be deposited and disseminated 

from one place. 
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CHAPTER 6: CONCLUSIONS                                                                                            . 

6.0 Introduction 

 

This chapter examines the extent to which the research has fulfilled it aims. It outlines 

how the research adds to existing knowledge on the subject. Identifying the original 

knowledge contributed by the practice-led enquiry, followed by a discussion of the 

implications of the research. Recommendations for further research in pursuit of a better 

future for British wool and knitwear designers are then discussed. 

6.1 Aims of the research 

 

The purpose of the research was to inform predominantly designers, but also other 

interested users (including, farmers, wool technicians, and wool sorters, and 

designer/makers) about the varied character of British pure-bred wools, that leads to their 

suitability for a wide range of design needs. Fleece from individual breeds that enters the 

statutory marketing system is currently blended and indistinguishable when sold under 

the label of ‘100% wool’. Beyond identifying the individual characteristics of all British 

pure-bred sheep through measurable scientific data, these qualities were collated with 

qualities of handle, and integrated with information about provenance. Provenance is not 

only important in matters of sustainability, but contributes to the increasingly important 

value of authenticity as understood and valued by many consumers.  

 

Aim 1: To investigate the characteristics of British wool by individual breed, in order to 

conceptualise, re-visualise and present this information for knitwear designers, enabling 

them to better inform their decisions on fibre and yarn choice.  

 

Response in practice: The wool information categories of the BWMB were selected as 

a foundation for this project not only for their accuracy and completeness, but to 

encourage designers to become familiar with terminology used in the wool industry. 

These were reframed in a designer-friendly visual format that encourages intuitive 

engagement and navigation. An overview of the distinctive qualities of individual breeds 

was provided that include key factors that affect the visual appearance and physical 

properties of a yarn. Distilled into the qualities that impact on knitwear designers’ 

decisions, these qualities are presented in a format that designers can readily apply to 

their own intentions. The capacity to compare information was important to achieve this 

aim, in order to enable selecting the optimal wool fibre for the chosen end use, without 

excess sampling waste.  
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Aim 2: To link narratives of breed history and local connections with the visual 

appearance and performance profile of each breed type, in order to enable adding value 

and consumer desirability to the inherent usefulness of natural wool.  

 

Response in practice: Breed historical information was interpreted from the BWMB, 

breed societies and breeder knowledge. It was summarised, and then geographically 

mapped by location for visual understanding. The breed narratives collected are 

displayed on the fact sheets, within the breed books and on the yarn labels. Presented 

concisely within the toolkit, this enables ease of navigation between breed characteristics 

and performance profiling. 

 

Aim 3: To convey relevant characteristics of the entire breed list through new technology 

and design strategies that allow faster communication, acknowledging that design is a 

digital activity in the contemporary context. Also, to use industry-level software, Shima 

Seiki SDS ONE APEX3 CAD/CAM system, as a tool to further knitwear design through 

digital sampling. 

 

Response in practice: The toolkit has showcased the digital simulation of yarns and 

knitted fabrics, correlating the results with actual samples to demonstrate their viability. 

The digital images are sufficient to visually communicate comparisons of the spun/knitted 

outcomes from different breeds. The digital substitutes can also reduce the need for 

resource consumption at the sampling stage. The development of a website has aided in 

interrelating the technical and visual information alongside the narrative of each breed. 

 

Aim 4: To record and analyse testimony of experience from different sectors of industry, 

and explore how wool initiatives are currently presented, in order to inform design of the 

resource presenting the research outcomes of breed specific wool information.   

 

Response in practice: The research explored the different processes that the raw 

material goes through from grading and sorting, through to processing and spinning 

through visits to key facilities in the UK. Documenting how Woolmark, the BWMB, and 

the Campaign for Wool currently promote wool inform the design outputs. This 

documentation exposes the lost opportunities where breed characteristics could be 

retained, and expands our knowledge of the industrial journey of wool beyond the farm.  
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6.2 Connecting back to the literature 

 

The literature review revealed that wool knowledge is structured in different ways by 

farmers, technologists and industry technicians with little parity between them. For 

designers to communicate effectively, a common vocabulary is needed, but also one that 

makes use of the existing skills and understanding of designers.  

 

It was found that sheep are not universally admired as part of the British landscape and 

way of life. For greatest impact, promotion of breed-specific wool will need to be aligned 

against over-farming and unsustainable practices. This thesis can only touch on such 

issues. 

 

This research specifically addressed the communication problem identified in the 

literature review. It revealed the difficulty in obtaining information on individual breeds and 

their wool uses within knitwear. Dormer (1997) asserted the importance of interlinking a 

material with the wider social context of the making-process. Turney (2009) emphasised 

knitting’s ability to show authenticity of practice. This research offers a design-led model 

that takes into account not just the role scientific data plays in describing individual fleece 

characteristics, but also the value in combining this with visual, tactile and descriptive 

information. 

 

The research conducted confirms the importance of authenticity in the breed narrative, as 

found by Gilmore and Pine (2007) when investigating consumer expectations. Findings 

from craft fairs, industrial visits, and networking events with industry professionals, 

provided feedback about how breed characteristics can be effectively displayed. 

 

Robson and Eckarius (2011) and Blacker (2012) indicated the advantages of 

incorporating breed data in an aesthetically appealing designed format. Their work 

offered a foundation to develop the connection of visual findings (fleece, yarn, and knit 

samples) with descriptive analysis that aids wool-users understanding of the material. 

Practice-led design methods were used to develop the toolkit (fleece, yarn and knitted 

samples, yarn labels). The dissemination of this to relevant external audiences (at 

conferences and fairs), informed the development of the body of research, furthering the 

understanding of connecting the scientific, visual and descriptive. 
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6.3 How evidence has been conceptualised 

 

Evidence has been conceptualised under the headings of scientific or technological data, 

historical and local tradition, industry-specific practices, and designer-specific practices 

linked to visual and tactile understanding. This structured the process of obtaining and 

integrating evidence in a number of ways: 

 

Scientific or technological data 

 

• A database collating breed information with tactile and digital samples to 

communicate findings 

 

Historical and local tradition 

 

• Collecting information on each breed from individual breed societies, the British Wool 

Marketing Board, Campaign For Wool, Rare Breeds Survival Trust, the National 

Sheep Association, and other sources of expert knowledge to enable the back-story 

of each breed to be mapped and narrated 

 

Industry-specific practices 

 

• Connecting with wool-users from different sectors, from farmers and producers, 

through to spinners, makers, and design companies, gave insight into a wide range 

of experience and opinion on breed potential. Their corresponding feedback was 

incorporated into the toolkit outcome, for example, understanding the processes 

involved in grading, sorting and spinning 

 

Designer-specific practices 

 

• Sampling with breed specific yarns 

• Assessing the effectiveness of visual methods of dissemination 

6.3.1 The tactile toolkit outputs 

 

The research culminated in a toolkit, the tactile part comprised of: 

 

• Samples of all British pure-bred sheep to capture and demonstrate the tactile 

differences of each, from the fleece to the yarn sample and knitted swatch 



 150 

 

• Symbols, graphic design, visualised information and presentation formats for 

organisation of the research material and easy comparison. This highlights the 

variations between breeds and how these variations can affect garment/product 

design outcomes 

 
• Printed narratives of breed history and local connections to link with the visual 

appearance and performance profile of each breed type, in order to enable adding 

value and consumer desirability to the inherent usefulness of natural wool  

 

The toolkit will operate as a consultable library. It offers the opportunity for tactile use by 

others through a booking system and its transportability to shows, fairs and specialist 

group meetings. This means designers and makers can gain further knowledge about 

British breeds and expand their use breed-specific British wool beyond small-scale 

experiments. 

6.3.2 The virtual toolkit outputs 

 

The toolkit comprises a virtualised kit containing: 

 

• Virtual samples of every fleece to act as a digital surrogate for the tactile samples, by 

retaining a high level of visual realism 

 
• A British breeds digital yarn library that enables yarns to be experimented with 

virtually. An important aspect of library development was demonstrating the visual 

capabilities of the software 

 
• An interactive web interface for dissemination of information on these sheep breeds, 

enabling the engagement of a wider audience of potential users 

 

Creating a virtual toolkit enabled digital as well as physical yarn samples to be explored 

together to observe levels of correlation. It also enabled the kit to be available to a wider 

audience, showing the breed heritage narratives. 

6.4 Contributions to knowledge 

 

This research was formulated as a design problem, and resolved in terms of a design 

solution: a British breeds toolkit. This research has gathered diverse information, and 

integrated it into a coherent, comparable database, that incorporates both tactile and 
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digital formats. This toolkit re-interprets data from a scientific domain, and integrates 

these with attributes of an aesthetic and tactile nature to form a design-centred, ‘easy-to-

understand’ template. Although aimed at designers to aid them in creating quality British 

knitwear, the research has potential impacts for producers, environmentalists, and those 

conducting promotional campaigns for British-made products. This lays the foundation for 

other designers to explore further, or simply to use this knowledge to aid them in their 

own material choices. The practical-based result constitutes a model that can be 

expanded to other fleece types and end-use applications. 

 

The practical design outcome consists of a toolkit, which includes a tactile library of yarn 

samples, breed information books and factsheets, as well as a virtual library of British 

wool yarns, created with Shima Seiki SDS-ONE APEX3 software. This allows designers 

to simulate the effect of British woollen yarns in knitting patterns on the body, without the 

need for yarn sampling. This virtual library sits alongside the online website connecting 

the descriptive qualities and narrative of wool with digital visualisations of the fibres. 

These outcomes provide a practical toolkit for disseminating findings to knitwear 

designers, and for connecting industry-standard technologies with potential new users. 

Crucially, these findings have been formatted and displayed in an appropriate way for 

identified target audiences. 

 

Thus, the contributions to knowledge include:  

 

• A new understanding of the fleece properties of British purebred sheep in terms of 

their application in knitwear design and production 

• The synthesis and integration of a broad range of wool information in a clear 

comparative visual manner, in both tactile and digital formats: the toolkit 

• A novel presentation and application of existing evidence combined with original 

evidence. While making use of existing knowledge, the toolkit applies this in an 

original manner in the creation of a new model for dissemination 

• The research demonstrates the utility of the Shima Seiki software for distant 

communication of the yarn and knit information 

6.5 Implications of the research 

 

Wool has been seen as an environmental problem by those who advocate the re-wilding 

of the British countryside. While it would be impossible to satisfy the most extreme of 

those advocates, the direction indicated by this research is one which fleece has greater 

value, allowing smaller-scale farming and less strain on the rural environment. From an 
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environmental view, all rearing of animals for meat has been questioned, but sheep are 

unique in providing fleece, meat, milk, hides, horn, oil (lanolin) and fertiliser while making 

use of land that would not be suited for vegetable crops. New uses for waste wool are 

being developed, from utilising wool’s fire retardant properties in cladding and insulation, 

to pellets that repel slugs in the garden. Sheep present the possibility of full utilisation as 

a balance against their environmental tariff. Sheep specialist Michael Ryder (1983) has 

warned that the retention of rare breeds is a necessary safeguard for the future because 

we cannot predict what aspects of the gene pool may become important for human 

sustenance and survival in the future. 

 

Wool needs to be as profitable as possible to ensure the security of the farming industry. 

There is potential to revive the British wool industry by promoting the desirable 

characteristics of individual British breeds, and this research has the potential to add 

value to these breeds - breeds that are based in the varied climates and terrains of the 

UK. The current system, in which the BWMB acts as a facilitator - and by which wool is 

largely treated as a homogenous commodity - stands in the way of the better use of 

individual breeds. Whilst the research itself is addressing a ‘communication problem’ 

around individual breeds and British wool, it also entails a practical problem in the 

grading process: how to segregate different fleece breeds. To realise the value of breed 

identity and authenticity, the grading process requires realignment. To gain the 

advantages of the breed-specific characteristics on a large scale will eventually require 

modification of the 1950 legislation on wool marketing, However, it would be possible to 

begin via the introduction of new wool classes that would allow the fleece grader to 

effectively segregate certain breeds. This thesis reflects a contemporary picture of 

design, marketing and consumption, making a case for a move away from fleece 

homogeny, to using digital advances combined with traditional tacit knowledge to allow a 

reorganisation of policy change to happen. This research offers insight that could lead to 

both cultural and economic change. An implication of the research included a new insight 

into the wool industry from a designer’s perspective, which could lead to practical and 

cultural change, including change to the 1950 Act regulating the marketing of wool. 

6.6 Limitations of the research 

 

The limitations of the research have been discussed throughout the thesis with the focus 

being addressed in the following chapters: 
 

• The research focuses upon British pure-bred sheep as defined by the BWMB, it was 

not within the scope of the research to look at crossbreeds or mules (Chapter 2: 
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2.1.2). Further research into the characteristics of crossbreed wool, mules and sheep 

breeds originating in other countries, could be brought into an expanded version of 

the rubric presented here. Scoping this research is currently in hand by the author. 

• This research concentrated on the yarn qualities that could be replicated using digital 

software. The Shima Seiki SDS ONE APEX3 software could be more thoroughly 

assessed for its use in garment simulation by research collaborators, making use of 

the yarn library generated by this research (Chapter 4: 4.5.5). 

• The research only tackles the problem from a design perspective. This research is 

subjective, and the reflexivity is acknowledged as a personal journey through the 

practical-methods employed (Chapter 2: 2.2). This leaves open the possibility of 

complementary research in other fields, such as marketing and economics. 

• In regards to spinning, there is room for further experimentation to enhance 

comparability between breed specific wools. However for the purpose of this 

research, sample collection was carried out with respect to current practice for 

worsted and woollen spinning from a variety of sources (Chapter 2: 2.4.1). This 

research provides a foundation on which spinning technologists may base further 

work. 

• It was not possible within the scope of this research to perform multiple SEM and 

Dino-Lite tests and select the most typical. Thus, these images cannot be definitive 

(Chapter 4: 4.5). A technological investigation into micro-visual appearance and the 

tactile properties of wool would be a welcome addition to the literature. 

6.7 Future research 

 

Suggestions for future research are:  

 
• Developing the radar charts to enable wool and knitting characteristics to be 

visually displayed in a single diagram  

• Growing the digital database, extending and anchoring the promotion of British 

purebred sheep within the design community 

• Expanding the compilation of blend profiles for woollen yarns, aiding the creation 

of new yarn blends, which would possess even more suitable properties for 

particular end uses 

• Using the developed design model as a foundation, the database could be used 

to assess crossbreeds and related species (e.g. alpaca) 

• Developing the international potential use of using the research as a template to 

create and expand the database, so as to include breeds from other wool 

producing countries 
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As far back as the eighteenth century, Philosopher Adam Smith declared that the quality 

of British wool was poor, but the supposed deficiency was in the sense of it not offering a 

consistently uniform commodity for international trade. In fact, as this research argues, in 

contemporary times, it is precisely the variety of British wool that is its greatest unrealised 

asset.  

 

To actualise the true potential of British wool new ways of fleece-characteristic 

visualisation and dissemination need to be made available. A first step towards achieving 

this is to communicate this research widely to designers, but further research would have 

a significantly greater impact as part of a wider move for sustainable fashion, by more-

effectively connecting local producers to consumers in a virtuous circle. 
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GLOSSARY OF TERMS             3-10 

 

A.                                                                  . 
 

Airflow micron count - (IWTO 28) A micron is a micrometre - a millionth of a metre. In 

the woollen industry it is used to describe the diameter of a single fibre. A laserscan 

machine in a laboratory can now give a very accurate reading. Traditionally the lower the 

micron-count the finer the fibre, thus, the finer the fibre, the higher the quality. 

 

B.                                                                  . 
 

Balled – When yarn is twisted into a ball of wool, common in hand-knit yarns 

Bradford count - The Bradford count was introduced to define the quality of a fleece 

when machinery and scientific equipment were not available, and was, as its name 

implies, developed in Bradford. The count refers to how many 560-yard skeins can be 

produced from one pound of combed tops. [http://internationalfleeces.com/docs/IF-

Fiber_Fineness.pdf [accessed: 19.08.14]]. 

Breed – a selection of animals that have a distinctive appearance, usually they have 

been deliberately selected to mate with other like-animals 

Blended (yarns) – When two different breeds, or types of raw material (natural or 

synthetic) are brushed together in varying quantities to create a yarn with both sets of 

characteristics 

BWMB - The British Wool Marketing Board ‘is a non-profit making organisation, returning 

to producers the market price for their wool, less its own costs’. 

[http://www.britishwool.org.uk/page/about-bwmb.php [accessed: 19.06.15] 

 

C.                                                                  . 
 

CAD/CAM - Computer Aided Design/Computer Aided Manufacture, software and 

machinery used in the production of knitwear. 

Carding - To card (raw wool, hemp fibres, or similar material) with a sharp-toothed 

instrument, in order to disentangle the fibres before spinning. 

Colourfastness - a material's colour resistance to fading or running when dyed 

Colour standards - (IWTO 56) the colour measurement of the fibre being processed is 

very important, as this affects the dye-ability, and the colour uniformity, of the end yarn. If 

the yarn is to be dyed a light colour, it would ideally be done on fibres that are as white 
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and bright as possible, leaving darker or more yellow fibres to be used to dye darker 

shades. [http://www.wtaeurope.com/services/greasy-and-scoured-wool.php?type=colour-

measurement [accessed:19.08.14]] 

Colour Y - This colour test assesses the brightness in each individual fibre, which affects 

the colourfastness and dye colours that can be put on the fleece. 

Colour Y-Z - This colour test assesses the yellowness in the fleece fibre, which affects 

the dye possibilities for the fleece. 

Combing (combed) - The worsted process of aligning long fibres with ‘mechanical’ 

combs. 

Commercial farmer - A farmer who relies solely on their crops and livestock to provide a 

living for themselves, with the intention of selling their produce. 

Cone – Yarn is spun onto a cardboard or plastic central cone, commonly used in 

machine knitting as it helps to retain an even tension 

Consumption (resource) - The using up of a resource (Oxford Dictionary, 2015). 

Core sample - A small sample of wool that is taken by a corer machine from each 

graded bale of wool at the BWMB.  

Core testing - The testing of a sample from bales or bags of wool to determine the grade, 

yield and clean content of a bale. 

Cotting – Breaks or faults in the fleece causing the fibres to be weaker 

Crimp - The natural waviness of wool fibre; it varies with the diameter of the fibre. 

Crimp quality - The crimp quality, and the density of crimp, has a lot to do with the end 

yarn qualities. A fibre with good crimp can create elasticity and softness in the yarn, when 

processed and spun. However, too much crimp can spoil the uniformity of a yarn and 

create springy unpredictable wool. With not enough crimp, the yarn will be hard and 

unforgiving to work with, so the balance and need for crimp will change for different 

objectives. 

Crofters – A small area of land owned or rented to raise sheep upon. 

Crossbreed - A sheep, or the wool from a sheep, resulting from the breeding of animals 

from two different breeds. 

 

D.                                                                  . 
 

De-evolution - Is defined within this research as a simplification of production and 

processes on a mass scale, commonly used within a ‘one-size-fits-all’ economy. 

Dye-ability - The ability of the fibre to absorb and retain dye that is permanently coloured 

with natural or man-made dyestuff.  
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E.                                                                  . 
 

Ewe(s) - A female sheep. 

Extract (wool recovery) - ‘consists of wool recovered from cotton/wool union fabrics. 

The cotton is removed by treating the fabrics with hydrogen chloride or dilute sulphuric 

acid; the wool that remains is teased apart’ (Gordon-Cook, J 2001:86). 

Elasticity – The ability of a material to regain and retain its original shape after being 

stretched. 

 

F.                                                                  . 
 

Fat Lamb – When a lamb is big enough and ready to go to the slaughter, usually after 4 

months 

Felting - The matting together of fibres during processing using moisture and/or heat 

(TOI, 2015). 

Fibre - A thread or filament from which a vegetable tissue, mineral substance, or textile is 

formed. 

Fine - Fine wool breeds usually hold a close crimp structure. They have a short staple 

length, and contain only small amounts of ‘kemp’ (brittle fibres), which do not dye easily. 

Their micron count ranges between 29-35, which enables fine wool breeds to be well-

suited for finer cloth, bedding, and hand-knitting yarns (BWMB, 2010). 

Fineness - how thin the diameter of a fibre is, often defined by a micron count, the 

fineness can determine how thin a spun thread can be made. 

Flannel - A soft, woven fabric originally made from carded wool. 

Fleece - the woollen coat of a sheep. 

Fleece weight - The fleece weight is a calculation of the average amount of fleece that is 

sheared off a sheep from a certain breed each year at shearing time. 

Forelock - A sheep’s forehead. 

 

G.                                                                  . 
 

Gansey - A jumper, traditionally worn by fishermen 

Gatekeeper - A gatekeeper is someone who (or an organisation that) can gain access to 

a useful contact or other organisation, which can be of benefit to the researcher. 

Gimmer - A ewe between its first and second shearing. 
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Grade - The classification system used to describe the quality of sheep fleece; fleeces 

are separated into over 150 different grades at BWMB sorting depots.  

Graders – A person trained to sort and classify the quality of a sheep’s fleece. 

Grading - To arrange or allocate into grades, to classify or sort. In reference to sheep 

fleece, the classification of fleeces is made according to grade and length (Oxford 

Dictionary, 2015). 

 

H.                                                                  . 
 

Handle - A term referring to the actual feel of wool. 

Hair - Hardier mountain breeds often have a coat of hair for further protection from harsh 

weather conditions. 

Hank (hanked) - A unit of wool yarn wound on a reel and securely twisted. Traditionally, 

they are 560-yards (512 meter) long.  

Heritage - Heritage is defined as ‘valued objects and qualities…that have been passed 

down from previous generations’ [https://en.oxforddictionaries.com/definition/us/heritage 

[accessed: 21.09.16]]. 

Hill - Hill breeds (sometimes defined as Down breeds in older texts) typically have a fine, 

short, dense fleece, with a springy handle, and often have a close crimp structure. Hill 

breeds have a staple length of roughly 3-6cm, and, through selective breeding 

programmes, the majority of hair has been removed from the fleece. Kemp (brittle white 

fibres) are present in some of the coarser breeds, which leads to issues when dyeing, as 

it can create a mottled effect. A hill breed’s micron range usually falls within the 30-33 

count. 

Hogg – A castrated male sheep. 

Holistic (in design) - Looking at the whole journey of the design process, and the 

interconnecting principles that are used to create garments and products. 

Husbandry (sheep) - The term for farmers looking after the welfare and livelihood of 

their sheep. 

 

I.                                                                    . 

J.                                                                   . 

K.                                                                  . 
Kemp - A brittle, chalky white, weak fibre found as an impurity in the fleece. 

Kempiness - (see kemp) the quantity of kemp found in a fleece. 
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Knit - To construct a fabric or structure by interlocking loops of material with needles 

(hand or machine). 

Knitwear - General term applied to all outerwear knitted garments except stockings, 

tights and socks (Weston Publishing 1997:C3). 

 

L.                                                                  . 
 

Lambs – A young sheep. 

Lanolin - Wool grease. This substance, sometimes called ‘yolk’, is a secretion from the 

sebaceous glands of the sheep’s skin (see also yolk and suint). 

LCA - Life Cycle Analysis, looking at the whole journey of a garment, from farming 

processes and the raw fleece, through to the design and manufacture stage and on to the 

user and disposal phase. 

Lustre - Lustre breed fibres have a silky sheen, or gloss, which dyes well. They have a 

staple length of between 10-40cm, and have no hair fibres within their fleece. Due to the 

staple fibre length, lustre breeds tend to be big sheep with heavy fleeces. Finer types of 

lustre breeds are used in knitwear and knitting yarns. Lustre breeds are commonly used 

to cross with Hill breeds to create a soft sheen in their fleece (BWMB, 2010). 

 

M.                                                                  . 
 

Medium - Medium wool breeds have a micron count of between 31-35. Thus, this breed 

category is a versatile selection, which is traditionally used in a wide variety of outcomes, 

from apparel yarns and cloth, to tweeds and carpets (BWMB, 2010). 

Metric system - The decimal measuring system based on the metre, litre, and gram, as 

units of length, capacity, and weight or mass (Oxford Dictionary, 2015).  

Micron Count - A unit of length equal to one millionth of a metre (Oxford Dictionary, 

2015). Within sheep fibres the micron count refers to the fineness of the fibres. 

Mountain - Mountain breed sheep have been bred over generations to adapt to the 

harsh weather conditions of British hillsides. Coarse hairs and kemp are common within 

these breeds to keep them warm and dry in bad weather. Typically, a coarser yet springy 

fleece is mixed with coarse outer hairs, which creates an extra step in the processing 

stage from fibres to yarn, as the outer hairs and inner fleece need to be separated in 

order to spin a softer yarn. Mountain breeds typically have a micron count of 35 or above, 

and are prized in the carpet industry for their resilience (BWMB, 2010). 

Mule - Any of several standard crossbred varieties of sheep. 
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N.                                                                  . 
 

Naturally Coloured - Naturally coloured fleeces fell out of favour with commercial 

farmers as the demand for a uniform, easily-dyed white coloured fleece rose. Hobbyist 

farmers or smallholdings now commonly keep coloured flocks, where the variation in 

colour is prized in the creation of naturally coloured products. With a micron range of 

between 30-35+, there is great variation between individual breeds in this category; the 

only major link between these breeds is the non-white colour of their fleece (BWMB, 

2010) (See also Primitive). 

Noils - The short, and sometimes defective, wool fibres removed in the combing process. 

Nubs - another word for noils (see above) crafters sometimes use these in hand spinning, 

for felting, or for stuffing. 

 

O.                                                                  .  

P.                                                                  . 
 

Ply - The number of individual twisted fibre strands of which an end yarn is made by 

twisting multiple strands together. 

Plying (plied) - The process of twisting two or more single strands/yarns together in one 

operation (TOI 2015:159). 

Primitive (naturally coloured) - Old classification for the breed category now defined as 

‘naturally coloured’. 

Pure-bred - A purebred is defined as ‘bred from parent of the same breed or variety’ 

[https://en.oxforddictionaries.com/definition/us/purebred [accessed: 16.09.16]] 

 

Q.                                                                  . 

R.                                                                  . 
 

Raw Material - The basic material from which a product is made [https://en.oxford 

dictionaries.com/definition/us/raw_material [accessed: 16.09.16]]. 

Ram – A male sheep. 

 

S.                                                                  . 
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Scales - The thin outer layers that surround each individual wool fibre, overlapping from 

the follicle of the fibre to the tip. 

Schlum Dry - Also known as the IWTO Schlumberger Dry (top and noil yield), which 

predicts the amount of tops that can be obtained from a greasy wool lot. 

[http://www.wtaeurope.com/downloads/yields.pdf [accessed 19.08.14]]. 

Scouring - The treatment of textiles in aqueous or other solutions in order to remove 

natural fats, waxes, proteins and other constituents, as well as dirt, oil and other 

impurities (TOI 2015:170). 

Shearing - The annual (or bi-annual) cutting or shaving of a sheep fleece. 

Shoddy - Refers to wool recovered from fabrics, which have not been excessively milled 

(i.e. felted) during manufacture (Gordon-Cook, J 2001:85). 

Skirted - Taking the dirtiest, matted bits of fleece from the raw cut sheep fleece, which 

are not suitable for processing into yarn. 

Sorting - To arrange fleece and separate the dirtiest and unusable fleece from the 

remainder for yarn processing. 

Spinning (spun) - The process of twisting and drawing out fibres into a single ply yarn. 

Staple (fibre) - Refers to the length of a lock of shorn wool; in the wool trade, ‘staple’ 

refers to longer length wools within a grade. 

Staple (length) - Staple length is important for determining what spinning process is best 

suited for fibres, and what blends can be mixed to create a desired outcome. Worsted 

spinning lends itself to using longer fibres to produce silkier lustre yarns, while woollen 

processing has traditionally been used for shorter staple lengths to create a springy 

‘woolly’ yarn. 

Style (in relation to fibre) - The style of a fibre depends on the mixture of characteristics 

present. These ‘styles’ range from soft and crisp, to silky, medium, and harsh. Individual 

breeds are chosen according to the fibre characteristics needed to fulfil a product’s 

functions and aesthetics. 

Suint - Dried perspiration (Gordon-Cook, J 2001:93) (see also Yolk). 

 

T.                                                                  . 
 

Teg - A young sheep (ram or ewe) whose lambswool has started to come away from the 

skin, but has yet to be shorn. 

Tops - The name given to fibres that have been cleaned, scoured and carded, but are 

still in a unfinished form, commonly used by hand spinners or felters. 

Tup - A ram. 

Tupping - A ram copulating with a ewe. 
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Tup Shearling - A ram’s first sheared fleece. 

Type - Referring to the category of breeds classified by the BWMB. 7 main types: Hill, 

Mountain, Lustre, Medium, Fine, Naturally Coloured and Cross-bred (not assessed). 

 

U.                                                                  . 
 

Uniformity - The consistency of quality and thickness of a yarn. Irregularities can be 

found due to the natural variation in raw staple fibres, or due to breakages and machine 

variances in production. 

 

V.                                                                  . 

W.                                                                 . 
 

Wethers - A young male castrated sheep. 

Wick - To absorb or draw off (liquid) by capillary action. (http://www.oxforddictionaries. 

com/definition/english/wick [online][accessed: 03.05.15]) 

Woollen - A system of processing that utilises shorter length wools within a grade, which 

creates a fuller, ‘fluffier’ yarn. 

Worsted - A system of processing that utilises longer length wools within a grade, with 

the added step of combing the fibres, to align them in the same direction so as to create 

a smoother yarn. 

Worsted Cloths - A fabric woven from worsted spun yarns. 

 

X.                                                                  . 

Y.                                                                  . 
 

Yearling – A sheep that is a year old 

Yield - The amount of clean wool that is derived from greasy wool in the scouring 

process; yield is expressed as a percentage. 

Yolk - natural grease on a sheep fleece (Gordon-Cook, J 2001:93) (see also suint, 

lanolin). 

 

Z.                                                                  .  
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APPENDIX H: INTERVIEW NOTES                                                                         93-112 

H1 Interview with Paul Crookes, Halifax Spinning Mill                                          93-95 

 
 
Zoe Fletcher interviewing Paul Crookes, Mill Owner: Halifax Spinning Mill, Goole. 
 
17.03.14 - 4.24pm, 7:37 minutes. 
 
 
Z: Right so…How is your mill set up important for getting the best out of the 
fleeces you’re given? 
 
P: It’s set up for doing small runs, basically, er, everything’s been adjusted, er, quite 
considerably, so we can produce smaller batches of wool because the machines are 
commercial sized machines, but we’ve had to tailor them down so we can accommodate 
smaller batches. 
 
Z: Do you think there is potential to capitalize on individual breed characteristics 
on a wider scale? 
 
P: I do yes, because, from personal experiences, all, well most of the different breeds 
have different characteristics, be it in micron count, crimp or fibre length, so they can all 
be used for different types of uses. 
 
Z: And the breed characteristics, a bit like we were talking about before with the 
elasticity, erm, is it, so it is the scale and the crimp and the micron count that are 
the best qualities to look for when producing a yarn? 
 
P; I believe so, yes, because all individual sheep have the different characteristics, and 
you’ve got to try and work with them, and also try and work alongside the designer, or the 
person that owns the sheep, or if they know what they are doing, try and design the fibre 
around that. If that makes sense. 
 
Z: It does, and does it greatly depend on the outcome of the yarn and what the 
customer wants to use it for? 
 
P: Does what depend? 
 
Z: Does, the fibres that you use in the beginning, so if someone came to you with 
a Shetland and they wanted to make… 
 
P: Yes, Yes, if someone came to me with a Shetland and they wanted a super chunky 
yarn, then I would certainly try and talk them out of it, because I don’t think er, a fine 
Shetland, adheres itself very well for being a chunky yarn, because of the ways you have 
to produce it, it can make it, create a lot of fibre breakage, and make it pill up, which, 
when you wear it is gonna pill even worse. 
 
Z: Yeah, and, you can sense for yourself now, as an industry professional, with 
years of experience, how do you see the wool industry now? 
 
P: (Long pause) The wool industry now? Erm (long pause), deary me, I think the wool 
industry at the moment is in dire, it needs a lot of money spending on it by the people in 
power, erm, various people, not just the wool board, but big manufacturers and wool 
buyers, Erm (long pause), and yeah it needs a good overhaul basically, and we need 
young designers designing around yarn fibre rather than being told to use merino yarn all 
the time. 
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Z: And do you think, it going into education, or something, on that scale, to 
actually educate right from the beginning, would be beneficial? 
 
P: I certainly do, I mean, I go to shows and I talk to young children and older people, and 
last year at a show I was talking to an older guy, possibly in his sixties, says me, and he 
didn’t understand the difference between acrylic and wool, from an environmental point of 
view.  
 
Z: Yeah 
 
P: Which means he had obviously told his children and his grandchildren, so, yeah, it 
needs educating through from an early age. 
 
Z: Yeah 
 
P: Again at shows I learn people to knit, I learn people to needle felt, wet felt, spin on a 
drop spindle, I show people what you can make from wool which is just about anything 
you want, so yeah I think it’s all down to education. 
 
Z: Yeah, and how do you see it progressing, at present, so if things don’t change? 
 
P: I think at present, if things don’t change, having been recently offered a job at a big 
spinners, I think the British textile woollen industry will be in the same state as the 
worsted industry, which is basically totally decimated. If we don’t start investing in 
younger people, both, in design and manufacturing of woollen yarns. 
 
Z: Yes, and then ideologically how do you think it needs to progress in order to 
succeed for all sectors of production, so from the wearers, farmers, you as a 
spinner? 
 
P: Well firstly, promotion and traceability has got to be the first thing, because we have 
got to cut back on imported yarns coming in, one from an environmental impact, two, we 
need sheep in the UK for us land management, the carbon footprint is a big factor as well 
nowadays, you know, we’ve got wools coming from China, South Africa, being part 
produced around the world and literally labelled and finished off in this country and 
classed as a British yarn, er, which is not good for anybody. You know, a little thing, 
where I were brought up years ago, where I was an apprentice textile engineer in a little 
village, the local mill employing 350 people, socially, if we had a problem with kids 
causing problems on the street, you’d go to work the next day and say you saw that little 
ginger haired lad wi’ pink cap on were a pain in the backside last night and you could 
guarantee by tea time his mum and dad would have found out and it would probably av’ 
been sorted. So creating local employment through textile mills and local employment 
can also solve a lot of the social problems as well in my opinion. 
 
Z: Yeah, I agree, And what characteristics does the woollen process bring to end 
yarns as apposed to worsted? 
 
P: In my opinion, and I’m slightly biased coz I’m a woollen spinner, er, basically, it keeps 
the characteristics of the sheep. If you compare most worsted yarns they are quite level 
and flat as they need to be… 
 
Z: Yep 
P: whereas if you have a woollen yarn, it keeps its bounce and more elasticity and in my 
opinion a better feel. 
 
Z: And, has your customer base changed since you first set up? And what are 
their main queries and reasons for getting their fleeces processed with you in the 
first place? 
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P: Customer base changed in what respect? 
 
Z: Has it got, have you seen an influx of more hobby farmers, or are you getting 
bigger orders now… 
 
P: Erm, we get a range, we are getting bigger orders, but we’ve tended to work with 
medium sized, shall we say, craft centres, who are selling their own bespoke yarns, 
they’re wanting bespoke yarn, er, then we get the people who have just got pet sheep 
who literally want a yarn spinning from their pet sheep, erm, commercially we don’t get 
any interest at all… 
 
Z: Right... 
 
P: One is the price I suppose, to be fair, because they want a commercially priced yarn 
which we can’t possibly do, and secondly they want a standard yarn of a great quality, we 
can do the quality side, but we can’t, what we can’t do is do them three tonne of yarn at 
the same specification… 
 
P: Because, well we could be set up for it, but we would loose the great batch of the 
small customers which is what I set up to do. 
 
END 
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