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	This resource supports assessment against:

Achievement Standard 91618
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	Resource title: Sustainable textiles (products, garment, cloth) 

	6 credits

	This resource:

· Clarifies the requirements of the Standard

· Supports good assessment practice

· Should be subjected to the school’s usual assessment quality assurance process

· Should be modified to make the context relevant to students in their school environment and ensure that submitted evidence is authentic
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To support internal assessment from 2013

	Quality assurance status
	These materials have been quality assured by NZQA. NZQA Approved number A-A-12-2012-91618-01-6273

	Authenticity of evidence
	Teachers must manage authenticity for any assessment from a public source, because students may have access to the assessment schedule or student exemplar material.

Using this assessment resource without modification may mean that students’ work is not authentic. The teacher may need to change figures, measurements or data sources or set a different context or topic to be investigated or a different text to read or perform.




Internal Assessment Resource 
Achievement Standard Technology 91618: Undertake development and implementation of a green manufacturing process
Resource reference: Technology 3.13
Resource title: Sustainable textiles (products, garment, cloth) 
Credits: 6 
Teacher guidelines

The following guidelines are supplied to enable teachers to carry out valid and consistent assessment using this internal assessment resource.

Teachers need to be very familiar with the outcome being assessed by Achievement Standard Technology 91618. The achievement criteria and the explanatory notes contain information, definitions, and requirements that are crucial when interpreting the Standard and assessing students against it. 
Context/setting 

In this resource the context is textiles. The context could also be, for example, a green manufacturing process for resistant materials or food. 

This activity requires students to manufacture a textile item using a green manufacturing approach. Students are initially required to analyse the product for its suitability for green manufacturing.

The green manufacturing process will prioritise green considerations, such as optimising the use of energy and resources, and will also address design quality as guided by good design judgement criteria. Students should explore a range of green manufacturing processes. New Zealand textile companies that practise green manufacturing, such as Miranda Brown Conscious Cloth, Starfish, Untouched World, Pureborn Organic, and The Formary, may provide modelling for strategies used for green manufacture in the textile industry in New Zealand.

Two approaches are possible for assessing this Standard. The student could investigate a textile item, determine its suitability for green manufacture, establish the manufacturing specifications for the textile item, and implement the green manufacturing process. Alternatively, the students may have been engaged in technological practice, have fully established the specifications for a textile item that is suitable for green manufacture, and are ready to develop and implement a green manufacturing process to produce a larger run.

Students will need to have an understanding of the limitations of the environment in which they are working (usually a classroom) and the availability and cost of raw materials. For example, it may be possible to consider the greening of the manufacturing process for a home décor product such as a cushion. However, sourcing suitable fabric, dyes and notions for a pair of jeans to allow for green manufacturing may not be feasible. 

It is expected that the student will design and organise all aspects of the green manufacturing, but they can choose to use other people to carry out parts within their green manufacturing (that is, oversee the manufacturing process).
Ensure that students are guided by good design judgement criteria when considering the design of their textile item, and that they become familiar with the relevant manufacturing techniques so that they can select/adapt an appropriate process for green manufacturing the textile item. Students could do such things as:
· consider the work environment available to green manufacture the textile item, including the tools and materials that they need
· label the textile product and the traceability of the green manufacturing process to validate that the product has been manufactured in this manner, and communicate this to the customer (if applicable)
· calculate the size of a run and the materials and resources required for this develop specification sheets for textile manufacturing

· consider the quality requirements for their textile item and the quality control strategies to enable the product to be green manufactured accurately and to meet specifications

· be familiar with all potential safety hazards in various aspects of green manufacture, for example, eco-dyeing and OSH requirements
· specify a green manufacturing process that provides sufficient scope to meet the requirements of the standard and to modify the manufacturing process in response to quality control checks.

Students need to be able to specify a green manufacturing process that accommodates consistency of the product in a larger run. It may not be necessary for students to manufacture large numbers of individual items to achieve this. It is likely that the more stable the material and the simpler it is to control the stages of production, the fewer products will need to be produced to establish an effective green manufacturing system that ensures future consistency in the product. For example, five Cape Cod chairs or ten cushions may provide sufficient information to either refine the process if necessary or justify the process as effective whereas up to 100 biscuits may be needed in a food context. 

In addition to material stability and the stages of production, students may need to consider factors such as cost, storage and time when determining the appropriate number of units required.
Conditions 

This is an independent assessment activity. 

The credit rating of this standard indicates that the time for learning, practice and assessment should be approximately 60 hours.
Resource requirements 

Students will require access to the Internet and a range of resources to assist them in their work. A list of useful websites is provided in Teacher Resource A. Select relevant ones for your students to access.

Teacher Resource A: Useful resources
Books about sustainability in fashion and textiles
Allison, S. G. (2008). Jean Therapy: Denim Deconstruction for the Conscientious Crafter. Quarry Books.
Black, S. (2008). Eco-Chic: The Fashion Paradox. Black Dog Publishing.
Brown, S. (2010). Eco Fashion. Laurence King Publishers.
Fletcher, K. (2008). Sustainable Fashion and Textiles: Design Journeys. Routledge.
Flint, I. (2010). Eco Colour: Botanical Dyes for Beautiful Textiles. Interweave Press.
Flint, I. (2011). Second Skin. Andre Deutsch.
Gwilt, A. & Rissanen, T. (2011). Shaping Sustainable Fashion: Changing the Way We Make and Use Clothes. Routledge.
Henderson, S. (2010). Sewing Bits and Pieces: 35 Projects Using Fabric Scraps. Wiley.
Lambert, E. (2010). The Complete Guide to Natural Dyeing: Fabric, Yarn and Fibre. Interweave Press.
Lee, M. (2007). Eco Chic. Octopus Publishing Group.
McDonough, W. & Braungart, M. (2002). Cradle to Cradle: Remaking the Way We Make Things. North Point Press.
Minney, S. (2012). Naked Fashion: The New Sustainable Fashion Revolution. New Internationalist.
Rayne-Oakes, S. (2008). Style, Naturally: The Savvy Shopping Guide to Sustainable Fashion & Beauty. Chronicle Books LLC.
Rogge, H. (2007). Save This Shirt: Cut It. Stitch It. Wear It Now! Stewart, Tabori & Chang.
Sanders, A & Seager, K. (2011). Junky Styling: Wardrobe Surgery. A&C Black.
Siegle, L. (2011). To Die For. Fourth Estate.
Singer, R. (2011). Sew Eco: Sewing Sustainable and Re-Used Materials. A&C Black.
Yaker, R. (2010). 101 Great Ways to Sew a Metre. David & Charles Ltd.
Websites about eco fashion and sustainability
General information on sustainability and sustainable design

Sustainable Technology Education Project: www.stepin.org
Sustainable Style: www.sustainablestyle.org
Ecobob: www.ecobob.co.nz
Treehugger: www.treehugger.com
Eco fibres and fabrics

Hemp Tech: www.hemptech.co.nz
Fibre 2 Fashion: http://www.fibre2fashion.com/industry-article/19/1805/eco-friendly-fabric1.asp 

Sustainable Cotton: www.sustainablecotton.org
Eco textile: www.ecotextile.com
Eco fashion and eco designers/companies

Centre for Sustainable Fashion: www.sustainable-fashion.com
From Somewhere: www.fromsomewhere.co.uk
Junky Styling: www.junkystyling.co.uk 

Starfish: www.starfish.co.nz
Chalky Digits: www.chalkydigits.co.nz 

Treehugger (Top 10 list of NZ sustainable fashion designers): http://www.treehugger.com/sustainable-fashion/green-fashion-10-new-zealand-sustainable-designers-you-need-to-know.html 

Strategies

Waste Watch: www.wastewatch.org.uk
Carbon Zero: www.carbonzero.co.nz
India Flint: www.indiaflint.com
Holly McQuillan: www.hollymcquillan.com
Yield Exhibition: www.yieldexhibition.com
Labelling and standards

Oeko-Tex: http://www.oeko-tex.com (full details)

Wikipedia: http://en.wikipedia.org/wiki/Oeko-tex_standard 

Eco Label Index: http://www.ecolabelindex.com/ecolabels/
Health and safety

Technology online: http://technology.tki.org.nz/Curriculum-Support/A-Guidance-Manual-for-New-Zealand-Schools
YouTube links 

What is Cradle 2 Cradle design? http://www.youtube.com/watch?v=4jORau0V62c 

What is sustainability? http://www.youtube.com/watch?NR=1&v=B5NiTN0chj0&feature=endscreen 

Cradle 2 Cradle fashion show in Berlin: http://www.youtube.com/watch?NR=1&v=QTOriyO1YKI&feature=endscreen 

William McDonough: http://www.youtube.com/watch?NR=1&feature=endscreen&v=ufZix3J3S1g 

The story of a woollen jumper: http://www.youtube.com/watch?v=a5AxAkF3VK8 

Inside Patagonia's fabric lab – recycling fabrics: http://www.youtube.com/watch?v=3S_VLQycYRc&feature=related 

How Plastic Bottles Are Recycled into Polyester: http://www.youtube.com/watch?feature=endscreen&NR=1&v=zyF9MxlcItw 

How Jeans are Made (including cotton production): http://www.youtube.com/watch?NR=1&feature=endscreen&v=_KZWe0sYglc 

Internal Assessment Resource 
Achievement Standard Technology 91618: Undertake development and implementation of a green manufacturing process
Resource reference: Technology 3.13
Resource title: Sustainable textiles (products, garment, cloth) 
Credits: 6
	Achievement
	Achievement with Merit
	Achievement with Excellence

	Undertake development and implementation of a green manufacturing process.
	Undertake in-depth development and implementation of a green manufacturing process.
	Undertake comprehensive development and implementation of a green manufacturing process.


Student instructions 
Introduction 
This assessment activity requires you to develop and implement an effective green manufacturing process for a textile product.

You will investigate how such a product is made, establish specifications for a green manufacturing process (altering the design of the product if necessary), and use your green manufacturing process to oversee the making of your textile product.

Teacher note: Adapt this activity for other materials, such as resistant materials, as appropriate to your context and students. The type of outcome possible will need to take into consideration equipment, facilities available, and cost.

This is an independent activity.

You have 10 weeks of in-class and out-of-class time to complete this work.

You will be assessed on the comprehensiveness of your development and implementation of a green manufacturing process for a textile product. 

Task 

Choose or negotiate with your teacher a suitable textile item to manufacture using a green manufacturing process.

See Student Resource A for further guidance.

Develop your initial manufacturing process

Investigate green manufacturing processes and how these impact on the design decisions for a textile item. 

Familiarise yourself with the relevant quality control procedures used in the manufacture of similar items and how to achieve these in your product.

Establish the end user(s) of your textile item and their requirements, if applicable.

Analyse your item to determine its suitability for green manufacturing. 

Alter the design of the textile product, if necessary, to allow for good design judgement criteria and green manufacture in the environment you will use. 

Establish the specifications, and the acceptable tolerances for your chosen product. See Student Resource B for a specifications sheet you might use or adapt.
Establish the legal requirements for labelling the finished eco-product (if applicable).

Prepare for the first run of your green manufacturing process

Establish the workspace and equipment available for your production runs.

Identify how many units you will manufacture and work out the materials you require. You should trial parts of the process to establish a successful process. 

Organise the supply of materials required for the product to meet specifications, such as organic materials, eco-dyes and threads, or recycled items.
Plan the most effective and efficient step-by-step process for green manufacturing the textile product within the constraints of the environment you are working in.

Work out how you will manage the manufacture of multiple units. If you decide to use other people to help, provide training if relevant. (You must design and organise all the aspects of the green manufacturing, that is, oversee the manufacturing process.)
Plan the quality control procedures, decide how these will be implemented, and how the process will allow for responses to feedback – identifying faults and achieving consistency between units.
Identify any safety issues you need to consider when green manufacturing your units, such as safety with dyes and relevant workplace codes of practice.
Record the green manufacturing process for your item.
Undertake a sample run to trial your manufacturing process. The number of units in this run must be enough to provide sufficient information to refine or validate the process.
Refine your manufacturing process

Use the results of your first manufacturing run to refine your planning for the manufacturing sequence, and establish and produce a sample unit that can be used as a control to define the acceptable tolerances for your product. 

Use feedback from quality control to inform and refine the process to better suit the nature of the outcome and constraints or opportunities of the manufacturing location.
Oversee the manufacturing process of your textile products. 

Portfolio

As you complete the manufacturing process, collect information and evidence of the process and build up a portfolio of what has been done. 

Final submission

Hand in the manufactured textile item(s) and your portfolio. See Student Resource A for details of what should be included in your portfolio. 
Student Resource A: Further guidance

Developing your initial manufacturing process

You should consider good design judgement criteria that include sustainability, accessibility, functionality, quality of manufacture, emotional resonance, endurance, social benefit, quality, ergonomic fit and affordability. 

For a textile item, some of the issues you might consider include fibre and material selection that results in minimising and elimination of waste (materials and energy), reusability and recyclability of parts of the process and the end product, minimising or eliminating of the use of chemicals (for example, dyes, printing inks) and development of more efficient processes that reduce the use of all resources.

You could investigate the green manufacturing processes used by New Zealand businesses for a sustainable textile product and identify the practices that you could incorporate into your own process.
Quality control procedures
Quality control procedures could include, for example, checks on the accuracy of seam allowances, consistency and evenness of dye colour, finish of a print, the precision of any top stitching, accuracy of closure insertions and finishing and sealing of seams. A quality control checklist will be an essential part of the planning and implementation of your green manufacturing process and for collecting quality control feedback.

You may find it helpful to create a flow diagram that shows your planned process, including:

· quality control procedures (and information about when and how these will be carried out and how they will inform the manufacturing process)

· the resources (including materials, space, equipment, workers) that you will need in order to implement this process

· the techniques that will be used (and information about how these reflect accepted codes of practice, including safety and legal requirements).

Refining your manufacturing

In your planning, include safety and quality control procedures to consistently produce (across all units) the quality and characteristics you have specified for your product.
Portfolio

Include in your portfolio:

· your initial analysis of your textile item and its suitability for green manufacture

· your design changes as required for the textile item guided by good design judgement criteria 

· a flow diagram showing the planned manufacturing process and how this is tailor-made to suit the nature of the textile item you are making and the constraints and/or opportunities of the textiles room. Include the changes you made to this for successive runs
· a final specification sheet (see sample in Student Resource B of a final specification sheet for a garment – this would need to be adapted to suit the item you are manufacturing.)

· photographs of stages in the manufacturing process, showing the techniques and resources used

· annotations to explain the photographs (for example, explaining how a procedure meets accepted codes of safety and/or legal requirements)

· a discussion of how and why quality management techniques have been important in changing manufacturing practices to better support green considerations

· evidence of establishing and modifying quality control procedures that allow for ongoing monitoring to enhance the review and refinement of the manufacturing process to better suit the nature of the outcome and enhance its success in meeting green considerations. This could be comprehensive recording, evaluation, and analysis of each production run showing the review of quality control procedures and outcomes and refining these both during and at the end of each run to better suit the textile item you are making and the green manufacturing process. For example, you may have added a decorative feature on a cushion as the initial product was too plain (addressing the design judgement criteria of ‘aesthetic quality’) or you may have found that it was not necessary to cut with 1.5 cm seam allowances on all seams (7 mm would do) and this saved fabric use, with a more efficient layout. 

Make sure you provide evidence of:

· feedback from quality control being used to review the manufacturing process and, if required, to modify the process in a way that leads to an improvement in the proportion of units that meet the specifications

· modifying the quality control procedures to improve the quality of the feedback within the manufacturing process evaluation and justification of the level of success your manufacturing process has attained in meeting green considerations. You may find it useful to use an auditing sheet to support your evaluation – see Student Resource C for a sample that could be adapted. 
You could also collect evidence from your stakeholders on whether your final product met with their (user) requirements. 
Student Resource B: Sample manufacturing specification sheet, including tolerances, for ###### (the outcome)
	Designer name
	
	Date
	

	Garment description
	
	Style number
	

	Fabric 1 
	
	Front view

	Fabric 2
	
	

	Fabric 3
	
	

	Seam type
	
	

	Seam allowance
	
	

	Zip
	
	

	Fastenings
	
	

	Stitches per inch
	
	

	Thread type
	
	

	Thread colour
	
	

	Interlining
	
	Back view

	Binding
	
	

	Key measurement 1
	
	

	Key measurement 2
	
	

	Key measurement 3
	
	

	Key measurement 4
	
	

	Key measurement 5
	
	

	Content label
	
	

	Logo label
	
	

	Swing ticket
	
	

	Fabric and other swatches (as required)

	
	
	


Student Resource C: Green audit sheet (sample)
	How is this product green?
	Product:


	(


	Designed for delight: Encouraging long term use/heirloom garments or products
	

	Rethinking design for the entire fashion cycle: Where will it go next?
	

	Reclaims and reuses waste materials
	

	Recycles
	

	Up-cycles
	

	Reduces waste
	

	Multi-functional
	

	Uses mono materials
	

	Harnesses new technology
	

	Reduces the company “carbon footprint”
	

	Produced and sold in fair and ethical workplaces
	


	Uses ecological fabrics
	Fibre
	Impact
	(

	
	Inego/PLA
	Low
	

	
	Hemp
	Low
	

	
	Wool
	Low/Med
	

	
	Silk
	Med
	

	
	Cellulose (tencel lyocell: better)
	Med
	

	
	Organic cotton
	Med
	

	
	Bamboo
	Med
	

	
	Synthetics
	Med
	


	Uses ecological trims etc
	Trims
	(

	
	Uses fabric from previous seasons
	

	
	Recycles trims from previous seasons
	

	
	Buttons made from recycled materials
	

	
	
	

	
	
	


	Buy local and support local businesses
	Construction
	(

	
	Made in Wellington
	

	
	Made in New Zealand
	

	
	Components/trims made in NZ
	

	
	Printed, dyed or embroidered in NZ
	

	
	Fabric
	

	
	Grown and made in NZ
	

	
	Made in NZ
	

	
	Supporting a NZ fabric importer
	

	
	Made in Australia
	


Assessment schedule: Technology 91618 Sustainable textiles (products, garment, cloth)
	Evidence/Judgements for Achievement 
	Evidence/Judgements for Achievement with Merit
	Evidence/Judgements for Achievement with Excellence

	Undertake development and implementation of a green manufacturing process.

The student has:

· explained how green considerations impact on design decisions relating to manufacturing processes and products

The student will typically analyse a relevant case study where green manufacturing has been utilised, identify the strategies used and how they impact on design decisions and manufacture. 

For example: 
At Starfish they use a company that uses dyes that are eco-friendly and meet the Oeko –Tex 100 standard. They either send the fabric off to be dyed before manufacture or they send the garments off to be dyed (using this approach less frequently). If they send the cloth away then they can work around the imperfections of eco-dyeing in the cloth hence avoiding waste of substandard garments. 

· analysed a technological outcome to determine its suitability for ‘green’ manufacture 

The student will typically analyse their proposed product/products (for example, cushions) and consider avenues for greening its manufacture. Students could discard ideas that are not suitable.

For example:

A cushion offers lots of ways of greening both in design and manufacture such as choice of cloth (recycled a possibility). I was thinking of using the eco-dying techniques we tried and thickening the dye using potato dextrin to create prints on the cushions. I would also use Māori imagery, which is of particular meaning to my family. This could meet the good design judgement criteria of being “emotionally resonant” as it would provide a connection between us and it could mean the whānau will keep the cushions for longer. 
· made design changes as required for the technological outcome guided by good design judgment criteria

The student will typically give reasons for their design decisions for their cushion covers based on green considerations and referring to good design judgement criteria such as sustainability, affordability, ergonomics, etc referring to yarns, fabric, dyes, printing ink, size, and shape.

For example:

I decided to design my cushion shape to tessellate, as this would minimise waste fabric and its subsequent effect on the environment. 

· established specifications, including tolerances, required of the outcome that is to be manufactured within the constraints and opportunities of the manufacturing location
The students will have typically looked at industry practice and modified this to the facilities, resources and equipment available to them in the classroom. 

For example:

The student wished to use eco-dyeing practices and found alternative dyes and processes for dyeing that produced a similar colour that they could access and were safe to use in the classroom. They made the most of the classroom equipment and facilities for natural dyeing. They produced an intense yellow colour using onion skins and experimented with “safe to use” mordants to ensure the dye was colour fast.

A cheap reasonable quantity of onion skins was available, as they had asked the foods teacher to collect these from their classes the week before dyeing. (Constraint cost, opportunity foods, room next door.)

The student would typically develop a specification sheet for manufacturing based on the above such findings. For example, a fabric swatch showed the desired intense yellow colour and lighter and darker shades provided the tolerance range. See Student Resource A for an example of this.

· selected green manufacturing processes and quality control procedures to enable units to meet the established specifications and tolerances

The student will have developed a process flow chart for their manufacture and identified quality control points on this.

For example:

For cushions, the fabric and dyes outlined align with a green manufacturing process; seam allowances, button positions, finished size within tolerances; checks on consistency and evenness of dye colour as appropriate.

· organised resources and ensured procedures are carried out accurately in keeping with relevant codes of practice

The student identified the resources required to make their cushions and ensured that these were available. They trialled various techniques to establish their manufacturing process following workplace codes of practice. 

For example:

They established the construction steps for their cushions, identified the correct positioning for machinists and identified safe dyeing practices. They set up screens for accurate printing of images.

· overseen the manufacturing process and discussed its success in meeting “green” considerations 
The student set up their green manufacturing process for their cushions and oversaw classmates carrying out the whole process. They then discussed its success in terms of how closely it met the good design judgement criteria such as sustainability, functionality, endurance, etc.

For example:

The eco-dyeing technique limited the colour range I could produce and also the intensity of colour. However the colour scheme worked well in the room where the cushions were to be placed and they were acceptable to the client who described their aesthetic quality as “beautiful”. 
The client’s values included taking care of the environment and they had enjoyed discussing the green manufacturing process for their cushions with visitors to the house.

The examples above relate to only part of what is required, and are just indicative.

	Undertake in-depth development and implementation of a green manufacturing process.

The student has:

· discussed how green considerations are having an increasing influence on  technological outcomes and their manufacture

Students would typically refer to more than one case study and provide evidence of the growing importance society now places on green considerations.

For example:

They may compare Starfish and Icebreaker – the green manufacturing practices they follow and the rationale behind their manufacturing philosophy.

Icebreaker responded to recent market research that more consumers wanted to know exactly where and how the materials used in their clothing were produced and that these were produced in an environmentally friendly way. In 2008 they introduced the system of traceability using “Baacode” – the wool used in the garment can be tracked back to the sheep. (Icebreaker establishes long-term contracts with farmers for their merino wool in return for them adhering to strict standards on land management, welfare and wool). Alongside this, Icebreaker recycles resources such as heat and water and use environmentally friendly fabric dyes and printing inks on packaging.

Starfish follows similar practices as Icebreaker in using environmentally friendly packaging, dyes, and printing inks. But also within their ten focus areas they introduce some differing approaches such as sourcing organic denims, cottons and hemps as well as using New Zealand-produced fabric. They have started to up-cycle and recycle fabric too. 
There are various organisations that have established international standards for organic cotton. Suppliers apply to have their fibre/fabric certified. The Global Organic Textile Standard (GOTS) is one of these and to be certified with this standard, suppliers not only have to show high level environmental criteria along the whole supply chain, they also have to meet social criteria such as certain requirements for working conditions and wages of staff. There are a variety of standards used to claim products are environmentally friendly, each covering different aspects of sustainability, e.g. BioGrow NZ, OEKO-TEX system, the GOTS system, the SMaRT standard. The Ecolabel Index describes the various criteria each label requires for compliance. The consumer may not always be aware of the differences between these.

· analysed a technological outcome to determine its suitability for green manufacture

· made design changes as required for the technological outcome guided by design judgement criteria

· established specifications, including tolerances, required of the outcome that is to be manufactured within the constraints and opportunities of the manufacturing location

· selected green manufacturing process and quality control procedures to enable units to meet the established specifications and tolerances

· organised resources and ensured procedures were carried out accurately in keeping with relevant codes of practice, modifying as appropriate

· monitored the manufacturing process, refining as appropriate.
The student established a sample cushion to the required specifications and used this to make comparisons for the rest of the run.

The student set up the green manufacturing process for their cushions and then watched over the various stages, refining these where necessary to ensure a quality outcome. 

For example:

Through trialling, they established a recipe with weights of ingredients (to control the dyeing process more closely and ensure a similar colour for each batch of cloth dyed)

They set up quality control checks at points along the manufacturing process and used this to identify quality problems and addressed these as required. They reviewed the process after each batch and considered changes that would improve the quality of the final product and implemented these. 
There were issues with accurate placement of the print on the front of the cushion and they established a registration system by marking the screen and the fabric and this ensured that placement was the same for all cushions. 

The student noted in industry that CAD systems were used to determine percentage waste when cutting out so mimicked this by trialling layouts on paper to establish the most efficient layout to minimise fabric waste. (Where a student is able to use CAD and a suitable programme is available they could also use CAD in a school setting.) They weighed the leftover cloth and used this as a control for subsequent runs. Where the weight exceeded the control, they fed this back to the cutter to improve the accuracy of the layout and keep fabric wastage to the level planned. 

· overseen and evaluated the success of the manufacturing process in meeting “green” considerations
As for achieved and the student will typically rate their green manufacturing process in terms of how well it met green manufacturing criteria they established through their case-study research. They will provide information from industry to support their views. 

For example:

In industry, one of the green manufacturing processes is to minimise waste. When manufacturing my five cushions I worked out initially that there was x percentage of waste. I reduced this by altering the cushion size and shape so that I obtained maximum yield from the fabric. Similarly I sourced thread made from recycled polyester, acquired the exact number of buttons (purchased from trademe as cheap and recycled – an opportunity and cost constraint) and used organic cotton that uses fewer chemicals in its production.

In my team of four classmates we all agreed to help each other and participate in the manufacture of each other’s products. We had to find a time when the team would all be available. Initially we tried to do our runs after school but this became problematic with after-school work. We negotiated with the teacher to set this up during mock exams at a time that fitted in with our exam timetables. This worked well and was a sustainable practice – all of the four team-members’ products were trialled and manufactured.
The examples above relate to only part of what is required, and are just indicative.

	Undertake comprehensive development and implementation of a green manufacturing process.

The student has:

· discussed how and why quality management techniques have been important in changing manufacturing practices to better support green considerations

The student would typically compare and contrast changes in manufacture to ensure that products embrace good design judgement criteria, for example, sustainability, accessibility, functionality (see explanatory note 4). The student could refer to business case studies where various aspects of good design judgement criteria have been addressed and changes have been made in manufacturing processes to better support the green considerations.

For example:

Icebreaker sees green manufacturing as an essential element to ensure that their business is profitable. They use their “branding” strategies to market their products and their markets continue to grow. Branding includes such things as their Baacode strategy – tracing back to the animal on farms where they are required to use certified organic and sustainably farmed merino.

Untouched World is another “green” manufacturing company in New Zealand, founded by Peri Drysdale. It uses strategies such as minimising the use of energy, packaging and transportation; patented chemical-free mechanically processed bamboo fabric; recycled fusing and cotton buttons; and organic cotton back sew-in labels. She also argues that with a global economy, consumers are becoming more educated in green manufacturing and are looking for products to meet these requirements.
In comparison Starfish has 10 focus areas as their company business philosophy and these influence any decision-making that follows in manufacturing their garments.

Some of the focus areas include:

· New Zealand made, well made – Starfish choose to use New Zealand manufacturing factories mainly through CMT (cut make and trim). This makes the prices of garments higher compared to offshore manufacture, however this is part of their sustainability philosophy.
· fabric choice – they choose to use New Zealand-made fabric where available and fabrics with sustainable properties such as organic cotton, hemp silk mixes, and bamboo. Where fabric is out-sourced, the supplier is required to provide certification 

· they use eco-friendly inks, requiring statements from suppliers to back up their claims

· collaboration – they choose to partner with businesses that share their sustainability focus. For example, they recently aligned themselves with Electrolux who have produced a vacuum cleaner from waste plastic – they ran a competition for the best favourite eco-tip to win an Electrolux Ergorapido Green vacuum cleaner. They also collaborated with Body Shop, Powershop, and B_E_E (laundry products).

Starfish has a facebook page to promote their company and let customers know what they are up to, including latest collections (thus cutting down on hard copy promotional material).

Starfish was the first fashion label to win a sustainable business award in 2007. This recognises a commitment to key sustainability goals such as energy, waste, and transport issues as well as social responsibility and family-friendly employment policies.

· analysed a technological outcome to determine its suitability for green manufacture

· made design changes as required for the technological outcome guided by design judgement criteria

· established specifications, including tolerances, required of the outcome that is to be manufactured within the constraints and opportunities of the manufacturing location

· selected green manufacturing process and quality control procedures to enable units to meet the established specifications and tolerances

· organised resources and ensured procedures are carried out accurately in keeping with relevant codes of practice, modifying as appropriate

· oversaw the manufacturing process

· monitored the manufacturing process and refined as required
· justified the level of success the manufacturing process has attained in meeting “green” considerations
The student will typically justify the level of success of their manufacturing by referring to the limitations they took into account, and the opportunities they made the most of, as they established their green manufacturing process. 

Limitations could include, for example:

· facilities and equipment available

· cost 

· availability of resources 

· availability of expertise

· limitations to traceability of organic materials (e.g. cotton). 

Opportunities they considered and discuss could include, for example:

· I managed to determine a degree of sustainability of the fabric by using organic cotton but found that this was not traceable right back to source.
· I didn’t want to use toxic mordants but knew that this might affect the dye-fastness of the cloth. I researched India Flint’s eco-dyeing techniques and determined a mordant that was eco-friendly and enhanced dye-fastness using onion skins to achieve the dye colour. I also ensured the care label recommended limited and careful washing and that the cushions were kept out of direct sunlight.
· using tessellations as a method of determining cushion shape assisted with minimising fabric, as the shapes could be cut from the fabric with no gaps. The client liked the shapes as their children had fun fitting these together – the design could therefore be considered emotionally resonant as described in contemporary design criteria – i.e. it connected members of the family through both shape, and the Māori imagery I used.
· I established a traceability label that outlined to the consumer the green manufacturing practices I had adhered to.
· I could have hand-sewn the appliqué to save energy costs – this would work in a country where labour was at a lower rate, however the ethics of products being produced at the expense of underpaid workers may not sit comfortably with the client. 

The examples above relate to only part of what is required, and are just indicative.



Final grades will be decided using professional judgement based on a holistic examination of the evidence provided against the criteria in the Achievement Standard. 

NZQA Approved
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