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What Does Metro Use MetroScope For?

¢ Transportation Planning
= Corridor Studies
= Regional Transportation Plan (RTP)
= Transit Studies (e.g., Light Rail)
+* Land Use Planning
= Jobs and Housing Needs Analysis
= Periodic Review
= UGB analysis
+ Testing Alternative Land Use & Transportation
Policies
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Metroscope Schematic
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Background of MetroScope

Originally one zone residential model used for housing
needs analysis.

Multi-zones added in 98.

Developed entirely “in house” by Metro technical staff
starting in 96 — 97.

Non-residential model added in 99.

Partial conversion from entirely spreadsheet to Visual
Basic in 2001 — 02.

Complete Visual Basic in 2004

Addition of internal travel demand — assignment model;
conversion to open source,R code (PTV) and programming
integration (PTV) as one model in 2005= 2006.
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Present MetroScope Operating Requirements

* Model operates in 5 year periods from year 2000
to 2035. A 35 year run requires 36 hours.

+ Staff time required per run for model.

= Model operation: Less than 1 staff hour for review,
initiation and run time monitoring

= Run setup: 2 — 6 staff hours for land use schedules by
period — UGB expansions, Urban Renewal
births/deaths.

= Run output evaluation and reporting: 1 — 21 staff days
depending on use, mapping and write up needs.
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Testing MetroScope For Use Elsewhere

Can MetroScope now be set up and be useful to a middle
to large sized MPQO?

How much effort to set it up?
How much effort to run and maintain it?

Proposal for testing in 1 or 2 Oregon or other MPQO’s (Lane
County — Mid Willamette ?7?).

% MPO supplied — Land use by rzone by zoning category
both vacant and refill; employment geocode by ezone by
type class; travel network.

Other data from published sources or Metro default.

Set up accounting system for measured test of time and
personnel required for implementing and using MetroScope
in 3 — 6 test runs.
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MetroScope Described In A Bit More Detail — Plus A
Short Course On Model Labels.

(Indulging my whimsical side a bit...)

¢ For the label thirsty: MetroScope - a 130 year old
Walrasian/Paretian, demand and supply,
aggregate, static, partial equilibrium model...Did |
forget deterministic?

+» What no micro-simulated, discrete, bid rent, neural
network, dynamically disequilibrated randomly
walking processes?

* NO...But believe me — humble is ‘hard enough!
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MetroScope Simulates the Development of Urban Real
Estate — Meaning What?
% Incorporates a theoretical structure to determine the
general character and number of equations and what

arguments are determined within the model (endogenous)
and outside the model (exogenous).

Not nearly as rigorous as purely theoretical models so
equations must have statistically measured weights
(parameter estimation) attached to their arguments.

Estimated equations need to be tested against range of
variable arguments and compared to literature and
common sense. (sensitivity testing).

Full system of estimated equations and logical accounting
identities need to be “conditioned” to the initial
measurements (year 0) of the region. (calibration).

Model needs to be repeatedly run in forecast mode with
wide range of input assumptions. (destructive testing).
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Structure Housing Theoretical — MetroScope Gen 3.0

max .'UH(QH): x
Subject to:
wh>pl x4 plx” + pCx©
Profit (supply) function
max - T17 = PH X7 g 1
Subiject to:
x # - pH (K H ' H)

Determined quantities:

xH (H pH kH pT xT wip
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MetroScope Housing Consumption Function — More
Than You Ever Want To Know.

% 4 Types of Housing — OSFD,OMFD,RSFD,RMFD
in 8 value categories, 425 Rzones, 400 HIAK’s
distributed from 72 Ezones.

¢ House tenure = f(HIA, Price of good, price of
substitute,price of complement, frequency)

+» House type = f(HIA, price of good, price of
substitute, price of complement, frequency)

+» House location = f(HIA, travel time, neighborhood,
frequency of type and value category, price of
good)

+¢ Choice problem: allocate 1,335,000 households
among 391,680,000 possible states.
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MetroScope Housing Supply Function — Shorter
Because We Don’t Know Much.

4 Types of Housing in 425 Rzones in up to 30
zoning density categories by vacant, refill, urban
renewal, ugb adds and rural residential land
sources.

¢ Housing Cost = f(lot size,house size, cap cost per
sq. ft. by density, type, location, land cost per sq. ft
by type, location, density, SDC’s)

¢ Housing production function: CES
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MetroScope Equilibrium Solution

+* Residential, nonresidential and transportation
modules solved for equilibrium condition once
every 5 years.

+* Residential solution find Price for 425 zones and 4
housing types that min (S-D)SQR (75 iterations).

+** Nonresidential solution find Price for 72 zones in 6
real estate types that min (S-D)SQR (75
iterations).

¢ Travel model change in O-D travel time less than a
specified constant.
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Portland Metro

No Transit / Transit / .
mode split no logit (24 hr) peak-period
assignment

Activity +
Judgement

Non-market-based
Land Allocation

Land allocation
w/ price signals

Fully integrated
market-based

:>Actual Agency Development Path
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Forecast Allocation Area

6.5 counties
2 m pop
425 rzones

g 72 ezones

— b 2029 taz’s
Tailored to allocate

growth to UGB, but
also anticipates
external “leakage”.
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Redirecting 3% of Public Investment and A Tighter UGB
Reduces Land Consumption
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Lowest Income, 1 Person, Elderly in Apartments are Housed
Closer in with Access to More Services Compared to Trend.
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Output Of High Density Multi-family Increases Greatly In Centrally
Located High Access Locations.
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Single Family Demand is Redirected to Moderate to High Density
Single Family Areas

MetroScope Viewer 05
Connect | [OK carben | Scenano A| Scenano B |[Absobte Chg _Relative Chg w2 @qm @e

Scenario - T S 000

A (26 lowinvestment T, 0.000

0.000
B (28 highinvestment - UGB less 0.000
0.000

0.000
Data | 0.000
Rz - Acres Added ~ 0.000
Re - Acres Consumed \ 286238
Rz - Acres Remaining q 217943
U Mx. Capac % | 0.000
H‘—DU Aloczted 0.000
Ez - Acres Added : . 0.000
Ez - Acres Consumed d e i
Ez - Acres Remaining e TR i
Rz - Calib Prics ¥ ., % 5
Rz - Location Price X 2 000
Rz ~ Supply Price N Crelaaie)
Ez - Calb Prce: 219573

o 3
Ez - Locaion Price [ 234,087
| v 0.000

0.000
0.000
7 - g 0.000

Rz — Atotal | R S ] f 0.000
L . 0.000

Legend - - & layers
i : - ¥ uGs

Freew

rzone —

Rivers
O

ezone v
| B

EEFA T AEE

Metro Data Resource Center

There Is Still No Free Lunch — Single Family Housing Prices Are
Up 5 — 15% By 2035 Over Trend Policies.
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Condo and Single Family
Production Compared 2000 -
2030

Y Y

%

Change In Households Per Acre
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Annual Land Consumption

Figure 1 :Total Acres Consumed Per Year 2000 - 2030 Versus History 1980 - 2000 3 County Region

O acres per year

Buildable Acres Per Year

acres used per year 2000 - 2030 acres used per year 1980 - 2000
Time Period
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Land Consumed By Source

Figure 3 : Total Land consumed by Source 3 County Base Case 2000 - 2030 i ial and Nonr
Purposes
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Residential Development Density by Land Source

Figure 10: Densities by DU Type and County 2000 - 2030
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Summary Major Fiscal Impact Indicators SC-24 (Medium Investment - "Base Case")

Area
Total 6.1 County Region

4 County SMSA
Metro Region

Multnomah County
UGB expansion areas
Portland West of 82nd

Central City -
CBD,Pearl/NW Macadam,
Lloyd District and Central
Eastside

Clackamas County
UGB expansion areas
External areas

Washington County
UGB expansion areas
Extemal areas

Clark County

Extemal Counties

Average

Weighted Miles Average

to Work - Residential

Primary Density New

Commuter Construction
12.32 8.85

1125 9.04

979
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Total Units
554,956

517,064
358,360
140,738

12,724
89,063

45,729
151,006
115,440

31,394
105,045

19,497

7,020
120,275

37,893

Total Infrastructure

Cost
$

$

$

43,691,057,769
39,384,677,604
24,239,454,946

8,190,291,794

1,028,126,540
4,646,839,370

2,077,872,822
12,301,447,268
9,567,898,282
2,824,118,172
7,260,825,813
1,418,683,731
686,604,814
11,632,112,729

4,306,380,165

Cost per DU
78,729

76,170
67,640
58,195

80,805
52,175

45439
81,463
82,882
89,958
69,121
72,763
97,825
9,713

113,647

Total Residential
Private Investment -
Year 2000 Home
Prices Adjusted for
Location Price and
Housing Type

Infrastructure
Cost as % of

Changes through 2035 Value per DU Value Added

§  212,995,848675 $
§ 203913715125 §
144,884,204,000
65,695,741,748

4,529,825,122
51,101,943,265

36,856,874,424
59,507,639,129
47,669,194,822
11,075,311,99
33,906,337,099

7,708,905,821

3,147,009,488
44,803,997,148

9,082,133,550

383,807
394,369
404,297
466,794

356,018
573,773

805,992
394,075
412,934
352,788
322,719
395,381
448,315
372,514

239,681

20.5%
19.3%
16.7%
12.5%

2.7%
9.1%
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