
 Chapter 3 of the Horizon Year 2035 Metropolitan Transportation Plan (HY 2035 MTP) 
discusses future conditions of the Des Moines Area MPO’s Metropolitan Planning Area (MPA).  
The Des Moines Area MPO’s growth scenario process identifi es the socioeconomic projections 
for the MPA.  This process includes the review of the MPA boundary, socioeconomic projections, 
and identifi cation of growth areas within the MPA.  As noted in Chapter 3, the Des Moines Area 
MPO utilizes socioeconomic projections to forecast travel demand and evaluate transportation 
system improvements.  Appendix A discusses the development of socioeconomic projections for 
the MPA.

METHODOLOGY

 Figure 1 illustrates the growth scenario process identifi ed in Chapter 3.  As illustrated in 
Figure 1, the Growth Scenario consists of four steps.  This appendix explains Step 1 of the four 
step process.

 

FIGURE 1  Growth Scenario Process

 There are a number of methods and data sources to estimate and project changes in 
population, households, and employment over an extended period.  The Des Moines Area MPO 
considered a number of these methods when developing population projections.  Table 1 describes 
the population projection methods considered during the development of the HY 2035 MTP.
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TABLE 1  Population Projection Methods
Method Description

Cohort Component Method Five-year age cohorts are projected for every fi ve years, based on 
fertility rates, death rates, and net migration.

Linear Projection Method Population is projected based on an average population change, with 
that change calculated from previous Census data.

Geometric Projection Method Population is projected based on an average rate of change, with that 
change calculated from previous Census data.

Modifi ed Exponential Method Population is projected based on an assumed constant and an 
assumption of a population ceiling that cannot be exceeded.

Regional Economic Models, 
Inc. (REMI) Method

The REMI model incorporates aspects of four major modeling 
approaches: Input-Output, General Equilibrium, Econometric, and 
Economic Geography.  Each of these methodologies has distinct 
advantages as well as limitations when used alone.  The REMI model 
integrated modeling approach builds on the strengths of each of these 
approaches.

Employment Method

Future employment for a region is calculated as a share of the total 
employment for the State of Iowa.  Proportion of employment to 
population is projected into the future using a Linear Projection 
Method.  Future population is calculated using the projected future 
employment and the projected proportion of employment.

Year 2030 Long-Range Transportation Plan

 The Des Moines Area MPO used employment forecasts to obtain the Horizon Year 2030 
Long-Range Transportation Plan (HY 2030 LRTP) population projections using the shift-share 
technique.  These employment forecasts then provided the basis for the Horizon Year (HY) 2030 
population forecasts.
 
The shift-share technique assumed that a region’s growth would be closely related to the growth 
of the nation and other regions of which it is a part.  This approach derived local projections 
from projections of the nation and from historical Metropolitan Statistical Area (MSA) data, 
relating the two regions’ growth trends.  This strategy uses the idea that large-area projections are 
generally more detailed, more reliable, and more assessable than small-area forecasts.  In the shift-
share technique developed for the Des Moines-West Des Moines MSA, there was a proportional 
relationship between the employment economy of the nation and that of the MPA.  However, 
since there are some industries that play a unique role in the MPA’s economy, such as insurance, 
transportation, and agriculture, the shift-share technique allowed the Des Moines Area MPO to 
account for the local economy would not necessarily maintain a constant share of the nation’s 
employment in all industries.

A-2



Horizon Year 2035 Metropolitan Transportation Plan

 The Des Moines Area MPO developed HY 2035 socioeconomic projections using the 
different methodologies identifi ed in Table 1.  The Des Moines Area MPO conducted a series of 
statistical tests to determine the ability of each population projection method to forecast a known 
population.  The Des Moines Area MPO used a bivariate analysis to test the employment method 
to determine the effectiveness of a county’s employment to predict the population of that county 
in a given future year.  The Linear, Geometric, and Modifi ed Exponential methods were used to 
project population data from a base year of 1960 to a horizon year of 2000.  Due to available data 
constraints, the REMI method used projections from 1990 to 2000 for the statistical tests.  The 
Des Moines Area MPO did not test the Cohort Component method, because the REMI method 
included a Cohort Component methodology.  The Des Moines Area MPO compared projected 
population values from each method to the actual population for each year to test each method’s 
ability to forecast the population for that year.  The Des Moines Area MPO then used three different 
statistical tests to evaluate each method’s effectiveness.  The statistical tests are described in Table 
2.  

TABLE 2  Statistical Tests
Method Description

P Value

Measures how much evidence one has against the null hypothesis.   The 
smaller the p value, the more evidence there is against the null hypothesis.  
The p value also is a measure of how likely one is to get a certain sample 
result or a result “more extreme,” assuming the null hypothesis is true.

R Square

Measures the proportion of the variation around the mean explained by 
the linear or polynomial model.  The remaining variation is attributed to 
random error.  R square is one if the model fi ts perfectly.  An R square of 
zero indicates that the fi t is no better than the simple mean model.

Root Mean 
Square Error 
(RMSE)

Estimates the standard deviation of the random error.  The RMSE statistic 
is used to describe accuracy encompassing both random and systematic 
errors.  The square of the difference between a true test point and an 
interpolated test point divided by the total number of test points in the 
arithmetic mean.  The square root of this value is the root mean square 
error.

 The Growth Scenario Task Force reviewed all population and employment projection 
methodologies, and reviewed recommendations from the Des Moines Area MPO’s Transportation 
Technical Committee (TTC) Planning Subcommittee before making their recommendation to the 
Des Moines Area MPO Executive Committee.  On November 15, 2007, the Des Moines Area MPO 
voted to approve the Growth Scenario Task Force’s recommendation to use the REMI model’s 
population and employment projections for Dallas, Madison, Polk, and Warren Counties.1

1 The statistical hypothesis that states that there are no differences between observed and expected data.

1
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Regional Economic Models, Inc. (REMI)

 As noted in Chapter 3, the Des Moines Area MPO collaborated with the Iowa Department 
of Transportation (DOT) to obtain REMI data for the 5-county Des Moines-West Des Moines 
MSA.  

 REMI’s Policy Insight 9.5 Model Documentation identifi es the model as, 

“a structural economic forecasting and policy analysis model. It integrates 
inputoutput, computable general equilibrium, econometric, and economic 
geography methodologies.  The model is dynamic, with forecasts and 
simulations generated on an annual basis and behavioral responses to 
wage, price, and other economic factors.”2 

Methodology

 Chapter 2 of REMI’s model documentation includes a summary of the methodology used 
to develop population and employment projections.  The documentation notes:

“The demographic component of the REMI model uses a “cohort-
component” method to forecast the population for a region.  The 
components of demographic change are calculated every year for each of 
the age cohorts by sex and race.  The population at the end of the year is 
equal to the population at the beginning of the year (starting population) 
plus births and net migration, minus deaths.  The rate of change for each 
of the components depends on both observed historical trends in the 
region and on forecasted national trends.  There are also several types of 
special populations that have different characteristics than the rest of the 
population and need to be treated differently.  They are military, military 
dependents, prisoners, and college students.”3 

 REMI’s model documentation notes that REMI uses the U.S. Census Bureau and Bureau of 
Labor Statistics to collect historical trend data in the development of population and employment 
projections.

2 http://www.remi.com/uploads/File/Documentation/Policy_Insight_9-5_Model_Documentation.pdf, II.  
 Overview of the Model.
3 http://www.remi.com/uploads/File/Documentation/Policy_Insight_9-5_Model_Documentation.pdf, Chapter 
 2: Demographic Component. 
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