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Chelmer Population and Housing Model:  An Overview

The role and scope of Chelmer
Understanding the likely long-term change in the characteristics of the population is vital for the effective planning of infrastructure and services by both the public and private sectors. It is, however, a complex task, with the trends influenced by many factors that may be demographic (eg natural aging of the current population), social (eg trends in fertility rates, tendency for multi-generation households) and economic (eg relative strength of the local economy can attract people to an area, the level and type of housing provision can influence migration to an area).  Effective planning for the future means understanding the contribution the different factor could make.
The Chelmer Population and Housing Model (Chelmer Model) is a well-established demographic model which can be used to help develop this understanding.  Chelmer provides detailed demographic and housing projections for areas of interest.  
Importantly, it provides
· independent projections that do not rely on other commercial forecasts
· the ability to run alternative 'what if' scenarios
· a systemic, rigorous and transparent method so that results are easily traced back to assumptions
· considerable disaggregation (eg age bands, household types etc)

Background to Chelmer
The Chelmer model was originally developed and applied over a long period of time by the Population and Housing Research Group at Anglia Ruskin University under the direction of Professor Dave King.  During this time it developed a well-founded reputation among local authorities planning bodies, property developers and others for providing robust and well-founded analysis for many planning enquiries.
Cambridge Econometrics took over the ongoing development and maintenance of Chelmer when the Population and Housing Research Group disbanded in 2008.  Since then the model has been substantially redeveloped but maintains the original model’s logic and scenario capability.

The model framework
Chelmer models the interaction between population and housing in an area over time.  It is based on a cohort survival projection methodology where the future population is influenced by the starting population profile, natural change (births and deaths) and migration.  Importantly, Chelmer can operate in two broad approaches:
· ‘Unconstrained
· where the primary driver of change are assumed demographic trends, and the implications of these, such as demand for housing, are assumed to be accommodated (ie there is no impact from the planning system on demographic trends).
· ‘Constrained’
· For example, when the future level of housing provision is ‘given’ and the future structure of the population is modelled to be consistent (given assumptions for rates of natural change).  In these cases migration responds to the constraint to ensure balance.  In Chelmer the binding constraint can be either the level of future dwellings, the population structure or the number of households.
The logic of the 'unconstrained' projections
Population
The future population profile is determined by
· the current profile of the population
· the natural aging of the current population, taking account of births and deaths
· the number and profile of people migrating from the area
· the number and profile of people migrating to the area

Households
For a given future population profile, the number (and type) of households will be determined by the likelihood of people in particular age groups forming households.  Such rates will vary by age, gender and location, and will themselves be influenced by underlying social trends, such as marital status, the ability to afford to move from the parental home etc.

Demand for dwellings
The number of households generates a demand for dwellings.  The number of additional dwellings required for a given number of households will depend on
· the number of households who share dwellings
· the average number of households in a shared dwelling
· the number of empty properties in the area


Assumptions for baseline population projections
Table 1.1 below provides details of the data used in the model.[bookmark: _Ref283641212][bookmark: _Toc286993045]Table 1.1:  Baseline Assumptions of the Chelmer Model


Source
Population estimates
Office for National Statistics (ONS) mid-year population estimates, to 2011.
Non-household population
ONS 2011-based SNPP and associated Department of Communities and Local Government (CLG) sub-national household projections.
Activity rates
Annual Population Survey (APS) activity rates to 2011, adjusted to Census 2011, held constant thereafter.
Total migration
Total migration flows by age and gender.  Constructed as sum of separate projections of scale of individual in- and out-migration flows.
International migration
Estimates constructed from mid-year population estimates and annual estimate of domestic migration.  Baseline projection provided assumes future net international migration moves in line with international migration trends for the UK as a whole if the local area exhibits the same pattern of net migration as forecast for the UK in 2010-based national population projections.  Otherwise average levels experienced over last five years are assumed to continue.
Internal migration
Historical data constructed from internal migration estimates from ONS.  Projected values assume that average levels for past five years continue (incorporates data from mid-year population estimates to 2010).
Fertility rates
Appropriate national (eg England, Scotland, Wales) population projections (latest are 2010-based national population projections).
Fertility rate correction factors
Calculated from estimate of births from applying national fertility rate assumptions to local population and local births calculated from ONS mid-year population estimates, for those model periods for which there are data.
Mortality rates
Appropriate national (eg England, Scotland, Wales) population projections (latest are 2010-based national population projections).
Mortality rate correction factors
Calculated from estimate of deaths from applying national mortality rate assumptions to local population and local deaths calculated from ONS mid-year population estimates for those model periods for which there are data.
Number of dwellings
Data from Census 2001 and CLG, and Census 2011.
Vacancy rate
Proportion of dwellings that are vacant, from Census 2001.
Sharing rate
Proportion of dwelling stock with multiple households, Census 2011.
Sharing factor
Average number of households in shared dwellings, Census 2011.
Household representative rates
CLG 2011-based household projections.  Rates are provided for different levels of disaggregation.
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