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Overview

In general, the more active the private sectors (in particular, energy- and carbon-intensive industries) are, the better and faster outcome of low-carbon transition can be expected. When different market-based instruments with same or diverse but similar ends (climate mitigation, energy saving, etc.) co-exist, industries in general consider them as additional operational costs and become major political resistance to implementation. 

However, there exist quite a few papers on the co-existence between ETS and White Certificate. Sorrell et al. (2009) made a graphic-based analysis but do not elaborate related issues this paper intends to assess. Assuming ETS already implemented, this paper aims to explore if the introduction of White Certificate system can enhance industries' interest of participation and makes an application to China's steel and cement industries. It is organized as follows. Part two build a theoretical model; Part three shows data for application to steel and cement sectors; Part four demonstrates results before concluding. 
Methods

Our model is developed based on a previous work of Lecuyer and Quirion (2013). The latter established a single sector partial equilibrium model that assesses overlapping effects of multiple policy options (ETS, Carbon tax, renewable energy subsidiaries) on a single sector's CO2 emissions control. Our model has a few improvements: 1) the model has been extended to multiple sectors so to investigate the interactions among sectors; 2) the co-existence between ETS and White Certificate is taken into account, with conversion function between energy saving and CO2 emissions reduction to present the overlapping effect between ETS and White Certificate; 3) process CO2 emissions are taken into account; 4) the strategic choice of different sector among ETS and White Certificate has been investigated. 
Results

China’s iron and steel industry as well as cement industry would be taken as examples to show the simulation results. 
	
	Sector 1
	Sector 2

	Scenario 1
	Only ETS and with Mandate Energy Saving Targets

	Scenario 2
	Allowing overlap between ETS and White Certificate

	Scenario 3
	Choose ETS
	Choose White Certificate

	Scenario 4
	Choose White Certificate
	Choose ETS


Conclusions

When overlap is allowed, the price increase in one market will result in the price drop in the other market. By consequence, the implementation of White Certificate after implementation of ETS cannot stimulate a double-effects on energy saving (or CO2 reduction) among sectors, as these sectors will strategically allocate their saved energy in the two schemes based on their profit maximization. When overlap is not allowed, the CO2 price and White Certificate price also show a negative correlation—if one sector could buy the White Certificate in the market (as appendix A2(1) shows, sector 2 had to saving energy itself, it could not buy the White Certificate from the market, at this time there are no price for the White Certificate).

However, the co-existence of ETS and White Certificate does have several advantages as diversification of public policy failure risks and enrichment of private sectors' choices in terms of energy-related CO2 emissions abatement. Such co-existence may play significant roles as they can: 1) Complement of each other, so to avoid the market failure in one scheme affect the emission control target realization; 2) Provide diversified choices to heterogeneous enterprises so to maintain their initiatives in emission control activities.
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