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Summary

Through office market forecagting consultancy jobs, a PhD dissertation and
severd papers, | developed a system dynamics modd to smulate office market
oversupply cydes as afunction of trend economic growth, an equilibrium
vacancy rate and three supply response parameters. ( , 1997, 1999, 2002).
This paper proposes extensons of the previous work. Supply will be made
endogenous and “lumpy” by explicitly usng “building Szed” supply changes
rather than assuming continuous supply responses. Prices will be explicitly
induded—previous versons used vacancy rates to signa market conditions.
Mogt importantly, forecast errors will be added to replace the determinigtic
smuldions of previous pgpers Theseinnovaionsin the modd should make it
more ussful to decison makers for exploring optimad timing of mgjor office
towers.

Market timing makes the difference between projects that make money (NPV>0)
versus those that lose money (NPV<0) over the economic life of the building.
The decision problem is framed as a trade-off between two kinds of errors
resulting from two different project commencement policies.

Many financid inditutions adopt a*“conservative’ policy of waiting until current
mearket conditions (rent levels, occupancy rates, space aosorption, leasing pre-
commitments) justify congtruction. This creates asupply lag error dueto
possible changes in market conditions over the 2-3 year period required for
congruction. At the aggregate market level, the backlogs created by this policy
greetly increaserisks by generating cosily endogenous cycles (See “the problem”,
below).

A raiond expectations commencement policy based on forecasting should
diminate cydes, replacing them with random walk errors. However, if the
decison maker shiftsto ajud-intime inventory decison policy basad on
forecasting market conditions at a 2-3 year forecast horizon when the project will
be reedy for occupancy, thereis aposshility of large forecast errors. Choosng
the optimum time for commencing a project depends on the relative Sze of these
two kinds of errors.

Decison makers need to understand the trade offs between possible forecast
errors and market conditions changes (supply lag errors) in order to choose a



commencement timing policy that minimises the expected sum of the two
different types of error.

Table 1: Comparing two decision policiesunder two states of nature

Forecast correct Forecast wrong

Stable market Both ok Current conditions better

Market change Forecasting better | Depends

Table 1 shows that the best decision policy depends on what happensin the
market during the period between project commencement and completion of the
building as wdl as on the quality of forecadts

The problem

Office market cycles are ubiquitous under awide variety of political and
€conomic regimes, suggesting a more fundamenta cause than loca government
policies or market conditions. These cycdes cause major damage to investor and
financid intermediary cash flows and baance sheets and contribute to
macroeconomic problems.

Economids refer to the losses that result from alocating too much capitd to a
particular asset class as “dlocative inefficiency.” Such inefficiency reduces
aggregate returns on investments and condemns the economy to adower growth
peth. Large inefficiencies or misalocations can lead to economic ingability,
especidly where debt financing is used, asis often the casein red estate
(Minsky, 1974, Fisher, 1933). Mgor cydes are damaging enough to banks
balance sheets that they can contribute to financia crises and macroeconomic
recessons asinthe U.S., (1975, lae 1980s), Audrdia (early 1990s), Jepan (early
1990s-present) and Thailand, Indonesia and Korea (1997-present). The lessons
have nat yet been learned with the next property bubble likely to burgt in China
(Audrdian Financid Review, 1/28/03).

The 1997 collapse of the Thai financid markets, followed by contagion to
Indonesia, Mdayda, Korea, Hong Kong and Taiwan, wastriggered by aTha
property developer’ s three million dollar default on a payment due on aforeign
currency (Euro) loan. The default Sgndled the extent of non-performing assets
throughout an overbuilt red estate sector. “When the Thal property market began
to unrave in 1996 and 1997, the property developers could no longer pay back

the cash that they had borrowed from financid indtitutions. Thisled to a
snowbdling effect of non-performing loans...” (Hanipah, 2003). By 1999, about
hdf of dl firmsin Thailand, Indonesa, Mdaysia and Koreawere unable to meet
current debt repayments. (World Bank, quoted by Hanipah, 2003).

Property cycles have recurred a intervals for more than a century and in meny
countries. Sterman’ s systemn dynamics textbook indudes a graph of 100 years of
redl estate cycles and a description of the supply lags that generate endogenous




cycles (Sterman, 2000). A Mebourne property crash during the 1880s led to one
of the worst economic collgpsesin Audrdian history, lasiing adecade. The
Empire State building commenced congtruction in September 1929, weeks before
the October stock market crash. It was referred to as the “ Empty State building”
and did not achieve full occupancy until after World Wer 11.

These cydles have not necessarily gotten less savere over time. The 1986 property
oversupply in over 200 U.S. markets caused some of the biggest lossesin history
and were intertwined with the savings and loan problemsthat cost U.S. taxpayers
about $150 hillion. Hendershott and Kane (1994) estimated losses (chiefly the
present vaue of uncollected rents on excess vacant space) at U.S. $130 hillion
during the 1980s U.S. office oversupply cyde that led to vacancy rates over 20%
in hundreds of U.S. cities

Audrdia suffered a serious office oversupply cycle in the early 1990s thet
contributed to the length and severity of arecesson. Vacancy ratesin the Perth,
Audraia CBD reached 32% of the office stock, an astonishing figure consdering
that demand growth had averaged less than 4% per year over the previous decade.
A single project in Perth destroyed onefifth of the capita of the state employees
pension fund. Rents collgpsed from about $350/m? in 1989 to alow of $65in

1994, and building vaues throughout the market dropped to less than hdf of cod.
Audrdian banks wrote off $28 hillion in bad loansin 1993-94 and an educated
guess would be thet a least a third would have been due to empty office

buildings

A lat of money rides on decision makers undergtanding their “windows of
opportunity” in timing the commencement of mgor office towers. These
windows tend to be brief because market conditionslook smilar to dl of the
actors who are planning projects. In atypical market, favourable market
conditionslead to a“race’ between a number of competing projects (Grenedier,
1994).

A dightly tongue in cheek article by two Cdifornia office market consultants
presented atwo by two matrix showing developers reactions to good and bed
markets sudies of favorable and unfavorable markets. In dl four quadrants of
this table, even where a poor quality market sudy said not to build, the
developers condusion was “build, build, build, build.” Developers, they
conduded, will build as many projects as they can finance. (Detoy and Rabin,
1974)

The herd mentality of fund managers and financid indtitution Saff therefore,
becomes a serious problem where dl of the money sources decide in ashort time
that “now office projects will make money.” Of course, if they dl go ahead with
projects the result will be that they al will lose money due to oversupply pushing
down rents and increasing vacancy retes. In Perth in 1994-5 4l of the new
projects were ether put to lenders, sold for less than haf of cost or held with
impaired cash flows that |asted for a decade before the market recovered. The



State Employees penson fund currently has their tower for sde for 45% of its
origind red cod. However, projects leased in the mid-1980s showed very
attractive returns and projects bought a the trough of the cyclein 1993-96 gave
thelr owners outstanding capitd gains. A Perth project bought for $16 million
sold for $35 million just 4 yearslater.

Ohvioudy the timing of project commencement decisonsis akey issue for office
markets, financid inditutions and even in extreme cases for national economies.
Long term leases “lock in” market conditions & the time of initid lease-up, 0
even if the market recovers a building may ill have wesk cash flows for 510
years or more. Discounting gives these early cash flows consderable weight in
determining the overdl results of the invesment. Asrule of thumb, if aproject is
completed in afavourable leasing environment it will make money (NPV>0)
whileif it is completed in an unfavourable market the building will 1ose money
(NPV<0).

Identifying windows of opportunity

Office market cycles can be modeled as an inventory control strategic uncertainty
problem andlogous to the beer game. Thr ough interviews with leesing agents,
developers, project managers and researchersin the property industry, | collected
alig of over adozen causes of cycles( 1997) including prominently:

Asymmetric informetion. Some people make money even on pr ojects that
fail, so there are incentives for them to advocate projects that are not
judtified by market demand.

“Prisoner’ s dilemma” Strategic uncertainty where developers and
investors don’t know how many competitive projects will proceed means
individuel rationdity (this project will make money) becomes collective
irraiondity (too many projects means the market collgpses).

Seidly corrdated shocks in the macroeconomy. Economidts still cannot
cdl “turns’ from boom to recesson very well—leading to big mistakesin
planning projects with long time lags

System dynamics. Perhaps the most fundamental cause of endogenous
office market cydes, as demondrated by aSmple sysem dynamics
modd, is supply lags thet lead to backlogs and overshooting of office
supply. Thisis, essntidly, the same inventory control problem as “the
beer game,” in asupply chain where mgor office projects may take nearly
adecade to plan and complete ( , 1998, 1999, 2000).

The problem can be looked at as an “information structure” or system “policies’
problem. Banks and other invetors, remembering how bedly they were burned in
the last cyde, tend to attempt to adopt “conservative’ policiesto avoid losses on
what are perceived (correctly) as highly risky mgor investments. Bdieving office
investmentsto be risky, investors and lenders tend to want to see them judtified

by current market conditions—rents, pre-leasing commitments, overal market
gpace absorption and vacancy rates—before gpproving finance for congruction of



new projects. But tenants are seldom willing to commit to long-term leases at
above market rents. Therefore, by the time rents and leasing pre-commitments
from tenantsrise to levelsjustifying new congtruction it istoo late. Rents
continue their upwards spike (demand is rddively price indadtic during times of
robust economic growth) which then, based again on the “look a current merket
conditions’ mentdity, in combination with strategic uncertainty and the
asymmetric information incentives arising from the profit centersin large
projects, tends to cal forth excess supply.

| am assuming, of course, apurdy speculaive building, thet is, onethat is
completed beforeit isrented. It is possible to pre-lease buildings, but that strategy
merdy shifts risks to the tenants, without improving efficiency. Tenantsvary in
their ability to undertake such risks. Mgor tenants (a nationd tdlecom or mgjor
corporation) could easly pre-commiit to lock in afavourable rent. But then they
face the question of when to do so. The project commencement decison has been
delegated to the tenant, but Smilar issues arise as to market efficiency and project
timing.

It should be pointed out thet even if lenders were aways prudent and inssted on
leasing commitnents before sarting projects, the result could be inefficient if

lack of office space were a sgnificant bottleneck restricting economic activity.
High rents and space shortages have negative effects throughout aloca economy.
The efficient solution is always for supply and demand to be in balance and for
that to happen, supply lags have to be taken into account. Otherwise just-in-time
inventory isimpossible in agrowing economy smply because it takestimeto

build mgor buildings. From the loca economy’s point of view, economic activity
and job growth are probably enhanced by availability of plenty of office space

and lower rents.

Saff infinanad inditutions find it very hard to bet large sums of money againg
the current market redlity. To “get it right” they would have to first say during the
cyd€e srecovery sage, “Here is $300 million, go ahead and build a building thet
would be worth $200 million at current market rents dthough there is not enough
demand tofill it.” Only by meking thet kind of decigon will projects be

completed early enough for just-in-time inventory, given the two-three years
required for congruction. This*“consarvetive’ policy leads to a space shortagein
agrowing market during the time buildings are under congtruction. Asrents (and
demand from tenants trying to get gpace quickly in arising market) spike
upwards, it isundoubtedly perceived as an equaly career threastening moveto say
“No, you can't have $300 million to build a building, even though current rents
say it will be worth $400 million, rents are continuing to rise sharply and alot of
tenants want space.” Thiswould be the Stuation during aboom, before supply
has caught up to demand. In these circumstances, lenders tend to ignore the
implications of cranes on the city kyline or “new supply in the pipdine”

Consarvative lending policies desgned to reducerisk can therefore actudly
create risk by cdling forth oversupply cycdesin responseto price volaility in the



presence of supply lags. Too little supply, too late, sets the scene for oversupply a
few yearsin the future.

From a sysem dynamics point of view, the problem can be solved by investors
and lenders adopting just-inttime inventory policies and changing the information
structure of the system. Ingtead of relying on current information on market
conditions, the decison should be based on forecasts of market conditions at time
of project completion. Thisimpliesa 23 year forecast horizon, the time required
from ground bregking to completion of mgor office construction projects and
taking account of the price dadticities due to impending new supply from

projects under congruction.

Trading off market change versus forecasting risks

Under the “ current conditions justify project commencement” policy, investors
are exposed to the error arising from changesin market conditions (other projects
commencing, onsat of recesson, collagpse of atelecom and dot.com boom, ec.)
during the 2-3 year congruction period. On the other hand, if they justify supply
decisons on the basis of forecasts of conditions a a 23 years horizon, they are
subject to forecast errors. In that period of time, the economy could “turn” from
boom to recesson, amgor risk exposure. Forecagting an increase in demand over
a period when demand actualy contracts could lead to very serious errors.

From anindividua project pergpective, the consarvative “wait for current
conditions’ policy is probably rationd. But collectively, because it generates
cydes, it isprobably irrationd.

My modd demondtrates that the “current conditions’ policy generates cycles.
Cycles are exacerbated by higher trend economic growth, quicker responsesto
demand (bunching project commencements), atendency for the industry to build
more than isjudtified by demand and the length of the supply lag. Longer lags
lead to longer cycdeswith higher amplitude and these are explosive cycdeseven
when economic growth is a steady, moderate linear trend. The mode showed that
cycles moderated dramaticaly asthe lag decreased from 18 monthsto one year.
Thisimplies that office markets could mitigate cycles and move towards a
random walk by using rationd expectations and forecasts—judt-in-time policies

A smple rule that commenced afew projects every year would be more efficient
than the current bunching of project commencements. Thisisaclassc
counterintuitive system dynamics result.

But, dl of this assumes perfect foresght. My previous papers have explored the
dynamics of systemswithout incorporating the forecast errors problem. Adding
forecasting errors to the modd will make the smulation more redistic. These
gmulationswill provide important ingghts on efficient palicies for timing of
project commencements under uncertainty about future market conditions. If
there are sexidly corrdated and large changes in supply and demand conditions



during congruction and the forecast gets these wrong, then it is possible thet the
“useforecadting for jugt-inrtime inventory” policy would give worse results
(larger financid losses, more of amismatch of supply and demand) than the
“wait until justified by current conditions’ project commencement palicy. The
random walk of rationa expectations could have larger errors than the cydlica
oversupply errors generated by current conditions policies. However, this seems
unlikely, given the size of the cydes generated by the current conditions policy at
the aggregate market level. Rationd expectations might expose individua
projects to large errors. Smilar forecasting errors by anumber of firmscould
throw the market out of eguilibrium and leed to inefficiency, but it is doubtful

that it would generate cycles.

Depending on assumptions about forecast errors and changes in market
conditions, one could imagine arange of policies being correct under differing
circumstances. Because forecast errors get much larger a athree year horizon
than they would be a a Sx month horizon, investors might optimise by
forecagting at some shorter horizon than the full 2-3 year condruction horizon, in
effect compromising between “current conditions’ and “rely on forecasts’
policies by choosing an intermediate forecast horizon. The contribution of system
dynamics modds can be to quantify this trade-off and help identify optimal
intermediiate project timing policies.

The macroeconomy, afundamenta driver of office demand, can be forecast fairly
accurately one quarter ahead, but much less accurately eight quarters (two years)
out. Probably by 5 years, the best office demand forecast could not do much
better than to use the mean of the past time series, so the forecast error becomes
the variance of the series.

Forecagt errors can be estimated from past time series and from literature on
errorsin forecasting the macroeconomy. Since errors would undoubtedly be
highly variable across markets and time periods, it is perhaps more important to
understand how the errors operate to create changesin optima project timing
than to worry about whether forecast errors are estimated acauratdy. Thiswould
best be addressed on a case by case basis. Thefocusin this paper ison system
dynamics, given particular patterns of forecast errors.

It seemslikely thet if forecast errors increase as a function of the forecast
horizon, and are rdaively smdl for thefirst few quarters, the most efficient
esiimates could be based on a forecast horizon somewhere between the
congtruction horizon and zero. Thet is, it might be sengible to build the project
based on “current conditions’ expected at anintermediate forecast horizon, say
Sx months or one year in the future. Thet would alow a project to “get ajump”
on competitors thet are cautioudy waiting for rising rentsto justify congtruction
based on current conditions, without taking undue risks that demand forecasts
would be very far wrong.



The moddling exercise therefore, isto explore market efficiency (Sze of “errors’
in matching supply and demand) under various assumptions about market
changes and forecast errors. The result will be decision policiesfor optimal
project timing, based on expected market changes and forecast errors.
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