¥ Universiteit
%47 Leiden
The Netherlands

Spatiotemporal building stock modeling for residential

decarbonization in the Netherlands
Yang, X.

Citation

Yang, X. (2022, June 28). Spatiotemporal building stock modeling for
residential decarbonization in the Netherlands. Retrieved from
https://hdl.handle.net/1887/3421496

Version: Publisher's Version
Licence agreement concerning inclusion of doctoral
License: thesis in the Institutional Repository of the University
of Leiden

Downloaded from: https://hdl.handle.net/1887/3421496

Note: To cite this publication please use the final published version (if
applicable).


https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/3421496

Acknowledgments

My PhD career in the CML family was really interesting, challenging, and
memorable for professional and personal growth. I am excited to arrive at the stage
of concluding the writing of my PhD thesis and finally to show my appreciation to
all the people who have ever helped and accompanied me.

I would like to thank my daily supervisors - Bernhard Steubing and Mingming Hu,
and PhD supervisor - Arnold Tukker, for all their patient guidance and kind help.
Attending the Industrial Ecology course taught by Mingming Hu at Chongqing
University was one of the best choices I have ever made because it developed my
keen interest in Industrial Ecology. I still remember the first time I discussed my
research with them online, with little confidence. Then Bernhard and Mingming sent
me some papers related to building stock modeling, a topic unfamiliar to me. Under
their supervision, I managed to develop a series of building stock models for the
Netherlands and in the end finished four papers. They revised my terrible
manuscripts carefully and provided me with many constructive comments on the
color, font size, and layout of the figures, which helped to get my papers published
without too many problems. Also, Arnold always sent me feedback very quickly.

I want to thank my colleague, Teun Verhagen, for his kind and practical help. It was
he who shared the GIS data of Dutch building stocks and spatialized energy
consumption data with me. I learned lots of basic knowledge about Dutch buildings
and programming skills from him. I also benefitted a lot from our discussions on
building stock modeling and finding interesting research questions. I thank Sander
van Nielen and Brenda Miranda Xicotencatl for helping me in programming and
looking for data. Apart from work, we have enjoyed lots of happy moments and
learned about many cultural differences from our daily chats. I am also grateful for
their kind support in the past years when the COVID-19 pandemic made life a bit
crazy. The secretaries at CML gave a lot of timely support to my research. Here |
cannot list all the colleagues who have helped me but I want to say thanks to all of
them.

I also want to thank my Chinese friends. I enjoyed lots of delicious food and happy
times with them during important festivals. We have traveled to many beautiful
places. They have also encouraged me to be confident and not to be discouraged at
times when things were a bit difficult.

I am very grateful to the China Scholarship Council (CSC) for funding me over the
past four years.

Last but not least, I want to thank my family for their continuous encouragement and
all kinds of support during my whole study career.

Mg, TLAEL.
—IEE, ENFE.

191



List of publications

(1) Yang, X., Hu, M., Zhang, C., Steubing, B. A combined GIS-archetype approach
to model residential space heating energy: A case study for the Netherlands including
validation. Applied Energy 280, 115953 (2020).

(2) Yang, X., Hu, M., Tukker, A., Zhang, C., Huo, T., Steubing, B. A bottom-up
dynamic building stock model for residential energy transition: A case study for the
Netherlands. Applied Energy 306, 118060 (2022).

(3) Yang, X., Hu, M., Zhang, C., Steubing, B. Urban mining potential to reduce
primary material use and carbon emissions in the Dutch residential building sector.
Resources, Conservation & Recycling. 180, 106215 (2022).

(4) Yang, X., Hu, M., Zhang, C., Steubing, B. Key strategies for decarbonizing the
residential building stock: Results from a spatiotemporal model for Leiden, the
Netherlands. Resources, Conservation & Recycling. 184, 106388 (2022).

192



Curriculum Vitae

Xining Yang (#% ) was born on 26 September 1991, in
Baoding City, Hebei Province, China. He graduated from
Laiyuan County No. 1 Middle School in 2011. From 2011 to
2015, he studied at Shijiazhuang Tiedao University and
obtained a BSc degree in Engineering Management. He
majored in Technical Economy and Management at
Chongging University from 2015 to 2018. During this period,
he was supervised by Bin Zhao and Mingming Hu and mainly
engaged in combining Life Cycle Assessment with Building
Information Modeling to assess the life cycle environmental impacts of buildings at
the design stage.

Funded by the China Scholarship Council (CSC), he joined the Institute of
Environmental Science (CML) at Leiden University as a PhD candidate in
September 2018. Under the supervision of Dr Bernhard Steubing, Dr Mingming Hu,
and Prof. Arnold Tukker, he focused on developing data-intensive building stock
models that can simulate the building stock development as well as the associated
material flows, energy demand and generation, and carbon emissions to support the
formulation of policies relevant to the circular economy, energy transition and
climate change mitigation.

193



