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Coupling Allocation of Primary and Secondary Resources

GU Yi-fan, WU Yu-feng, MU Xian-zhong, ZUO Tie-yong
(Institute of Circular Economy, Beijing University of Technology, Beijing 100124, China)

Abstract: In this paper, we analyzed whether a sustainable resource supply could be realized in China
through coupling allocation of primary and secondary resources. The multiplier effect of the secondary resource
industry on resource supply was discovered. A dynamic sustainable supply model was used to measure the
sustainability of resource supply. Two kinds of strategic resources, namely indium and gold, were employed as case
studies. The results showed that primary resource consumption was decoupling with total resources demand, and the
multiplier effect of secondary resource presented a trend close to exponential growth. The resource sustainability
supply index will be significantly promoted and the primary resource accumulated consumption will be decreased.
However, the goal of resource sustainability supply can still not be achieved in the baseline scenario. The reason
is that strong positive externalities of environment and resource are shown during the secondary resource recycling.
A reasonable policy is necessary to internalize the positive externality. A variety of policy scenarios were
constructed to measure the impact on sustainability. Prolonging the service life of a product, improving recovery
and recycling rate, raising formal recycling peak, and eco—design were proved to be the most effective ways to
promote the resource sustainability supply. Subsequently, a combined policy scenario based on their advantages was
built. In this scenario, the total quantity of indium and gold are rapidly raised 19 times, and the goal of strong
resource sustainability supply can be achieved in 2037. Moreover, the primary resource demand of indium and gold
will be reduced by 70.9% and 72.1% respectively during 2015—2050, and the goal of weak resource sustainability
supply can also be achieved. This meant the combined policy scenario was demonstrated to be a feasible method to
solve China’s new normal of resource constraint. Subsequently, based on the product life cycle management
method, the important roles of the product recovery margin system, the eco—design and the modular production
were analyzed to realize the combined policy scenario.

Key Words: resource constraint; secondary resource; coupling allocation; multiplier effect; sustainable
supply
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