Supplement 7: Technical challenges in low-temperature DH systems
 Table S 1 Technical infrastructure challenges in the adoption of low-temperature DH systems
	Challenges
	Explanation

	Limitations at the building level
	Using low-temperature heat systems (≤50 ℃) entails different measures/investments on the end-user side. For example, in Denmark, it is estimated that 20% of the buildings might need to implement low-temperature radiators [1]. In many cases, energy improvements in the building envelope (windows, façade, roof) will also be needed [2]. However, a substantial share of the existing building stock in the three countries is poorly insulated [3]. Therefore, a preliminary process to reduce building demand is required in many areas before initiating the transition to low-temperature DH (INT-18, INT-22, INT-26).
Lower energy demand in buildings directly reduces primary energy generation capacity and brings important benefits, but if residents must invest significantly in insulation and equipment to achieve comfort at low temperatures, their interest in participating in the project may diminish [4]. Examples of Dutch TECs starting with low-temperature sources have upgraded the temperature to 70 ℃ because short-term insulation was deemed impractical - see Dutch TECs in Additional file 3Section 3.3 and van der Windt, van der Schoor and Bouw [5]. 

	Limitations at the electricity grid
	Grid capacity limitations have posed longstanding challenges for community projects operating wind and solar projects [6], [7]. They are also a barrier for future electricity-based heat systems, such as heat pumps, solar thermal and thermal energy from water sources [8](INT-02). Investments are needed to expand the electricity grid and implement additional storage capacities [9]. Despite this challenge, RECs/TECs can help reduce or postpone network investments on the primary electricity grid by acting as microgrids and balancing power consumption and production locally [10]–[12]. 
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