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Overview
We analyse how urban development is influenced by concerns for emissions – or energy use - in transport. Established models do this from the point of view of a monocentric city where people commute to the center. In a basic model, reducing energy use or emissons in transport is the same as to reduce transport, so the city will be developed more densely and with less of a daily commute. 

We start with a more abstract and general view on agglomeration, in which a ‘neigborhood’ will benefit from being ‘homogenous’ in the sense that there are is only employment or only residences there. It leads to a ‘checkered city’, where the size of such ‘neighborhoods’ trades off the agglomeration benefits of size against the longer average commute that comes along with size. In this model, high transportation costs through high energy costs leads to small neighborhoods. We may think of a ‘crowded city’ as an extreme case: nobody commutes much because land use is mixed at a very local level. If such city is mobility constrained, i.e. with suboptimally built mobility infrastructure, then it will through this be starved of agglomeration benefits. 

Large, homogenous neighborhoods may be developed either by a social planner or by large land developers. This social optimum will, however, under decentralization need to be supported by commitment to zoning. It may be individually attractive but socially destructive to establish a home in ‘an industrial neighborhood’ or vice- versa. Thus, a land developer who sells homes to individuals would want to equip residents with a lasting local government structure to sanction land use changes. To some extent, however, commitment will lie in the land development itself. If homes have been built, sunk costs may prevent conversion to factories, and if factories are built, sunk costs may prevent families from moving in. 

While excessively abstract and void of real world features, the model allows us to think differently about urban development and mobility. First, the idea that optimal travel patterns are established when an urban are is planned and developed reduces the role that road user charges or emission charges have in determining where people live, work and commute. Our model states that some of the locational responses to such raised charges may indeed be counterproductive, reducing agglomeration benefits by violating zoning rather than being an effective way of reducing congestion, energy use and emissions. Secondly, we point out that as infrastructure is built and made effective, including to reduce emissions per passenger kilometre, mobility itself can come at a modest cost, as when new areas are build with effective transit. Thirdly, cities, not the least their central areas, entail a lot of commitment through established structures and patterns, making it very costly if not impossible to modify them according to modern views or needs.Our model highlights that if modern neighborhoods may be built effectively on a large scale with high density and mobility infrastructure with high capacity and low emissions, then mobility is not simply a necessity and a cost associating with the productivity effects of agglomeration, it is also achievable with low emissions in peripheral areas of established centers.   
Methods

A revision of the standard model is generalization of agglomeration benefits, also to apply to residential neighborhoods. 
Results

The discovery that socially optimal urban development can be devised either by a social planner or by a large land developer is not new, but the observation that subsequent decentralization to individual homeowners requires zoning – or local government – has interesting implications.
Conclusions
The analysis straddles ‘decentralization’ and ‘planning’ by emphasizing that private land developers must be large, or else guided by good city government authorities. For large poor cities, it highlights the need to build mobility infrastructure that has high capacity and low emissions and energy use. Such developments may go together with large neighbourhood developments in not-very-central areas, reducing some of the pressures to change central areas, which often is very costly if not impossible to accomplish. The paper challenges the view that energy-lean urban development should be characterized by mixed land-use, where nobody commutes much because they live where they work. It points out the possibility that poor cities are characterized by mixed land use, and that these are deprived of agglomeration benefits because they are mobility constrained. 
