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Abstract

The development of Taiwan print business was constrained by influence of offshore migration of business and appeared the supply exceeding the demands so resulted in phenomenon of low-price competition among businesses. Supposing that the print products were sold in USA, Japan, or Germany, no matter with the price, quality, or sale channels, Taiwan possessed high superiority; nevertheless, it was difficult to compete with Hong-Kong. Hence, how to find new strategy of create high competition mechanism with great superiority in such field becomes certain critical issues. If print businesses could integrate with environment protection, not only does it meet with the world-wide consciousness of environment protection as well as construct the business image and form strong business link, but also prevent the price competition from the same trade and form the leader role with lasting forever green supply businesses in the world. Therefore, the main purpose of this research is to find one set of new strategy of creating high competition mechanism with great superiority in world-wide print businesses. First of all the research steps were based on content analysis so as to select Eco-label of northern Europe and Canada area, and invited Environment Protection Bureau of Ministry of Administration, Print Research & Development Center, and 7 print associations to plan together related its content and really simulated the operation system, finally, one set of Eco-label specified for Taiwan print businesses applied by most of print association and was verified and acknowledged by government related department was constructed by Environment Protection Bureau. Then one standard of evaluating Carbon footprint was constructed. The researchers referred the related publication Life Cycle Analysis (LCA) and Product Category Rules (PCR) published by Denmark Technology College and Print-city Alliance of England to explore the life cycle and its range of Print businesses and analyzed the carbon emission amount by 10 journals and magazines according to PAS 2050 so as to help the businesses to reduce their CO2 emission. To sum up, facing the future development of print businesses, the businesses themselves reform the innovative placements of environment protection, proceeding evaluating system of Carbon footprint emission internal of the businesses while moving the Authentication of Eco-label external of the businesses, and through the two mechanisms of environment protection to upgrade the competition of print businesses.
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Introduction 

There are about 9100 print manufacturers in Taiwan with about 63000 employers and 2 billion US. Dollars output value, most of which are small and medium-scale enterprises and make less running profits or even competition in losing money. So such business environment ought to be reformed and changed that the businesses could escape from the vicious circle. Due to outcomes of the technology development and market-oriented economy which result in resource waste and environment pollution, therefore, the way of life, so to call “Green Environment Protection” and “LOHAS”, is necessarily becoming human life in the future. Owing to a medium business of wasting large amount of resource and raw materials, the enterprise itself ought to find solution to play the suitable role of environmental protection. In this paper some competition strategies for print businesses based on environment protection were proposed so as to achieve the research purposes as following:

1. Constructing Eco-label of print environment protection acknowledged by Taiwan government as well as providing print manufactories with application and uses.

2. Providing print manufactories with reference modules of carbon footprint calculation so as to help them to save energy and carbon consumption.

The blind-spot of print businesses in Taiwan 

There are five blind-spot of running innovation to traditional managers of print business such as (1) Seeing no innovation in medium (2) Despising un-known field in print (3) Without appreciating for the internet world (4) Learning less about information management (5) Showing fear to the integration of medium. Owing to the above restriction, the runner of print got used to using “copy” strategy to meet with the environment drifting. Copy meant to duplicate the successful experience of others without any investment consideration. If in the print market were full of such copy phenomenon, it would do damage to unique competition superiority of businesses and benefited nothing from his own business. It is pity that everyone seems to enjoy in this situation. The main reason is inductive from the former experience that gives the print runners hint only to import brand-new facilities, techniques, and manufacture processes, the business would be able to cost-down and make profits or even up-grade the product quality. But along with the development of new medium and businesses offset, copy strategy would face new competition environment( the market is limited while the customers couldn’t copy), Such deeds might result in low-price competition and cheating of quality and worse businesses would replace better ones, finally none could benefit from the market.

The Development of Eco-label

Germany first initiated the Blue-Angel Environment Eco-label Project in 1977, the Environment Eco-label Selection Project of Canada in 1988, related projects of Environment Eco-label promoted by Japan and Northern European has been developed year by year. Afterwards, Taiwan and Korea continuously prompted related projects, and then the green Environment Eco-label became a trend among international.

Now there existed Environment Eco-label among those countries and area including North America, eighteen countries in European, Chain, Hong-Kong, Japan, Korea, Taiwan, Thai-land, and Oceania. That means there totally were many related organizations to advance Environment Eco-label among more than thirty countries and forty areas in the world. Hence, Environment Eco-label has become the essential part of green consumption movement.

In this research, related Environment Eco-label and testing and certification of environment-protection system would be introduced as following, and the related information of Environment Eco-label and testing and certification of environment-protection system was shown in table-1. All documents were based on standards of international environment protection and the study sample focused on press business. The quality testing was not included in this research.
TABLE I.  the related  Eco-label of press business

	     Source

Type
	Organization and standards
	Ecolabel
	Items of Testing

	Paper
	Forest

Stewardship 

Council
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7 classification of certification labels 
	Paper recycled portion

	Printing ink
	Environment Eco-label of plant printing ink
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SOYINK
	SOYINK portion

	Press
	WEEE/RoHS 
	RoHS 
	Quantity Contained of Pb、Hg、Cd、Cr+6、PBB、PBDE

	
	Chlorine Free

Products Association
	TCF/PCF 

Certification Marks
	CHLORINE　COMPOUNDS

	
	Environment-protection project among countries
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	Only 25%~30% products corresponding to recycling period 

	(Based on standards of international environment-protection and only focused on related press businesses)


Application of Carbon footprint

Carbon label & CFP---the first one was proposed by England Carbon Trust in 2006, after that, all kinds of carbon label which were used to learn about the product service-cycle and gas emission of green-house were vigorously exploited, hence, through the carry out of carbon label system it would let the emission source of carbon become public transparent and drive the enterprises to decrease the environment damages from the print businesses.

PAS 2050 is the most wide-spread implemented standard to calculate the carbon footprint among the nations. It was proposed in 2008 by England Standard Association, Carbon Trust, and Environment, Food, and Countryside affairs Bureau. The system was used to assess the carbon footprint of products and service of enterprises so as to create much effect to face the problems of climate change. 

Transpower’s carbon footprint reports are calculated in accordance with the Greenhouse Gas Protocol: A Corporate Accounting and Reporting Standard (GHG Protocol). The Protocol is the widely accepted methodology for carbon accounting, and is supported by ISO 14064.1 2006 Greenhouse gases Part 1: Specification with guidance at the organization level for quantification and reporting of greenhouse gas emissions and removals.  

Under the Protocol, emissions are divided into direct and indirect emissions, and reported under one of three “scopes”: 

· Scope 1: direct emissions controlled or owned by Transpower (e.g. fuel combusted in fleet vehicles), 

· Scope 2: indirect emissions from consumed electricity, and 

· Scope 3: other indirect emissions arising from the consequences of Transpower’s activities, but generated by sources not owned or controlled by Transpower (e.g. emissions arising from staff air travel).

Companies must separately account for and report on their scope 1 and 2 emission sources. Reporting on scope 3 emissions is optional.  

Initiation of Eco-label of Taiwan

The Eco-label of print is used to the application of green manufacturing processes which includes selection of materials so as to let print processes meet with the needs of environment protection. Complete supply-chain of green print includes materials suppliers, design & plate suppliers, printing companies, and finishing suppliers as Fig. 1.
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Fig. 1 Green Printing Process Supply Chain
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In this research, 10 print companies participated in the pre-test, and finally built up Eco-label index and contents of Taiwan print enterprises described below according to the three divisions as “suitable print mode”, “check mode”, “content”:

1. Suitable print mode

The Eco-label of Taiwan print enterprises was referred to the content of Nordic Ecolabelling of Printing Companies and currently constructed Eco-label only suitable for offset printing, the print companies wishing to apply the label ought to meet with the restricted conditions as follow:

a. No strict penalty in the past year.

b. Building up with wasted objects management plan and carry out check regularly.

c. The initial applier should offer related certification documents while offering related documents for recent three years for the re-applier.

2. Check mode

The checked documents of spec standard were classified as “apply-form”, “necessary filled items”, “checked scoring items”. The check content was designed according to print enterprise Eco-label standards, in which apply-form was filled by enterprises, and the check and assessment content of Eco-label were “necessary filled items” and  “checked scoring items”. 

3. Content

The scoring range and items of Eco-label of Taiwan print enterprises were classified as “selection of paper, print ink, chemic materials, techniques of decreasing wasted objects, quality control, energy distribution, prevent of pollution, related verification, and the placements of environment protection”

This research entrusted by Printing Technology Research Institute and together supported by 7 print businesses group was evaluated by Environment Protection Bureau of Taiwan in 2011 and at present was proceeding to public assessment, finally and probably will be officially carried out in the end of April 2011.

The Calculation of Print Product Carbon Footprint 

Along with the rising and developing consciousness of environment protection and green consumption market, the print businesses tried to induce application of print materials with the purpose of environment protection, constructing manufactured processes with green environment protection, promoting examination system of green gas emission and declaration of carbon footprint in print businesses, which are the most essentially critical issues to be solved in print businesses. In this study, we are going to survey the assessment of carbon footprint in print published products under the support of Shen's Art Print Cooperation and the samples are 10 representative journals or magazines both from inner the island and overseas. The study work begins with calculation of carbon footprint for one year, and the planned work would be 1. To improve current printing manufacturing processes and construct the standard work processes of carbon footprint. 2. To educate and train the employers possessing the capability to independently accomplish green producing work. 3. To set up completed database of carbon footprint of published products.

The processes in the study would implement life-cycle assessment software Simapro 7.0 to repeatedly assess the influence of related manufacturing processes to environment protection and the practical study would not only calculate the carbon footprint in print businesses and monthly greenhouse emission of gas from consumption of paper, oil, chemical materials as well as carbon footprint but also set up its related long-term database to construct the influence assessment of  business life-cycle, examination data of carbon footprint in print businesses, and reducing greenhouse gas emission under digitalized task with the help of “ Testing tool for assessing the greenhouse gas emission in businesses” provided by “ Industry Greenhouse Gas Emission Management System” authorized by Industry Bureau Economy Ministry. With the undergoing of the project, we would let Shen's Art Print Cooperation be the benchmark of environment in print businesses.

The research outcomes indicated that the main emission source of CO2 is papers of print products （95％）, in which A1 size magazine paper 60g/m2 would void 170 grams CO2 while the emission amount would decrease when using new technology manufacturing processes, and finishing processes of design and book-binding play the key role.

Conclusion

The print enterprises in Taiwan completely support the carry-out system of Eco-label and eager to improve the facilities in the company to meet the standards   of Eco-label as well as the competition environment. The calculation of carbon footprint emission let print enterprises learn about how the carbon was decreased during the producing processes so as to generate employers’ centripetal force and build up the green product image to upgrade product competition. The construction of Eco-label and carbon footprint could let Taiwan government and people to accomplish achieving the goal of green policy.
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