TRIZ SOLUTIONS FOR SYSTEMS DYNAMICS
MODELS OF A SMALL COMMUNITY DOWNTOWN
REVITALIZATION PROJECT

Joe A. Miller

Quality Process Consaulting, Lake Zurich, lllinois
(847) 438-3405 [an@prarietriz.com

ABSTRACT

The andyss of complex systems with multiple smultaneoudy dynamic variables can be
addressed with Causal Loop or System Dynamics models. These models can provide an
initid assessment of the operation and functiondity of the existing or proposed e ements
of the system, but may not offer explicit direction for improvement or innovation. TRIZ
concepts and techniques applied to the System Dynamics models provide that explicit
tool set for problem resolution and new concept generation. This paper will demondrate
how Systemns Dynamics modes are helping identify key variablesin asmal community
downtown revitdization project in northern 1llinois, and how TRIZ techniques can then
help identify and devel op gpproaches to resolve problems and take an innovative
gpproach to project implementation.

INTRODUCTION

Communities, villages and cities are complex and dynamic systems. They are formed
through and congtantly subject to a bewildering array of socid, cultural, economic, and
civic (governmentd) issues. These influencing factors are dways in a ate of flux.

The downtowns or market centers of these communities are likely the most complex sub-
systems of the entire community. They contain awide variety of business types, mixed
use of properties and buildings for resdentia, commercia, service, and municipa
gpplications, and have complex property ownership patterns. They also are subject to
diverse usage and viditation patterns by residents and non-residents of the community.

The community of Lake Zurich, lllinoisisafar suburb of Chicago. Its downtown hasa
unique resort village history and character, but isin need of afacdift. The centerpiece of
the areaisasmal lake that is directly bordered by the downtown. The downtown area
has been undergoing revitdization efforts for a number of years. Those efforts have
recently escalated from a residents and business driven effort supported by the village
government into amgor redevelopment campaign driven by the municipality. The



author of this paper has served as an officer of the citizen's group for a number of years,
and has recently begun to use TRIZ and Systems Dynamics moddling to aid in planning
and problem avoidance for the redevel opment effort.

Much of the information presented in this paper about the town and the revitaization /
redevel opment program is adopted verbatim or modified from Lake Zurich Revitdization
Partnership, Inc. brochures, from the village' s downtown Tax Increment Financing
“Redevelopment Plan” (1) and from the Downtown Lake Zurich website (2). All
architectura drawings were created by Lucien Lagrange Architects.

A COMMUNITY DOWNTOWN REVITALIZATION PROJECT
The Scene: What's Happening Downtown?

“Qur Vision: The village of Lake Zurich ismoving closer to its god to build a stronger,
unified downtown where loca businesses can thrive and residents can gather and live.
Part of the village' s collective vison dready has become redlity with the construction of
the lakefront promenade last spring and two new public buildings — the Ela[ Township]
Area Public Library and anew police gtation.

During more than a decade of community meetings and discussions, residents and
business owners articulated the following principles that have guided our redevelopment
plans [See Figure 1]:

Create an environment
where new businesses
flourish and existing
businesses can grow &
thrive

Make the downtown
pedestrian friendly
Build a stronger, unified
community identity and
gathering place
Relocate State Route 22 e : — .
now centering downtown Figure 1. This early master plan was
Capitalize on lakefront developed by Burnidge, Cassell &
vidas Associates with community
Encourage public facilities input and guided current efforts.

to remain or relocate

downtown

Address parking with on-street and bel ow-ground parking

Retain and improve existing parks

Replace dilapidated and obsolete buildings

Rebuild aging streets and sdewaks




Subgtantidly increase property and salestax revenues’

From “Our Vison” page of - http:/Amww.DowntownL akeZurich.Org

History

Much of the work described above was facilitated by The Lake Zurich Revitaization
Partnership, Inc., a501(c)(3) (not for profit) organization formed inthemid 1990's. The
LZRP is dedicated to the future of the community through broad participation centered in
the downtown. Participation in the LZRP has offered benefits for everyone involved:
Property owners have the opportunity to increase their cash flow and income and creete a
lasting memorid to the village. Business owners can operate in amore gppedling
environment, redlizing the dream of owning their own successful business. For the
residents of Lake Zurich asuccessful revitdization project will dlow citizensto enjoy
many benefits, such as higher property vaues, increased funding for schools and the
feding of accomplishment and pride thet creating a lasting heritage will bring.

The LZRP misson has been to creste a center of activity, and hdp insure economic
dability in the heart of Lake Zurich through concentrated efforts of planning, design,
organization and economic development. Significant accomplishments have been:

- Managing the development and adoption of a Downtown Plan (Figure 1).
- Focusing Village efforts on the Lakefront Promenade, now completed.
- Promoting and helping plan a new Streetscape, now in place.
Supporting formation of a Tax Increment Financing Didtrict and development of
the current Redevelopment Plans.

The author is the current President of the LZRP.

Tax Increment Financing (TIF) — A technological system element for
guidance and control

In 2001, the village government, dways supportive of the downtown revitaization
efforts, initiated afeagbility study for a Tax Increment Financing (TIF) program. TIF
initiatives are tightly governed under sate law, and require careful andyssof a
comprehensive set of criteriafor adefined geographic area. TIF is aprogram that
alocates future increases in property taxes from a designated area to pay for
improvements only within that area. The program lasts for 23 years from the creation of
the TIF digtrict. (1).

The feagbility sudy clearly supported formation of a TIF district, and the district was
established in early 2002. This dlowed the village to issue bonds for fund raising, and to
begin a search for development groups to more fully implement the concepts and god's
cdled out in the previoudy developed Downtown Plan.



Excerpts from the DowntownL akeZurich.org web ste (2) explain the TIF gpproach and
the current goal's and expectations for the expanded downtown redevel opment project:

“What is the benefit of the TIF District and how doesit work? The benefit of every TIF
Didrict isthat it creates additiond tax revenue by rguvenating propertiesthat are

undervaued due to their rundown conditions. That new tax revenue can be used to

address conditions that no private devel oper would be able to afford to fix including
deteriorated buildings, inadequate or insufficient infrastructure, need for additiona

roadways, parking facilities, and other problems impeding development. Thus, a TIF

Didtrict can spur new development that never would occur but for the use of TIF fundsto

fix the existing bad conditions. And the revenue needed to do the work can dl be

generated within the areawhere the work is being done.

The creation of the Lake Zurich Downtown TIF Digtrict has meant that the village now is
able to fund infrastructure improvements and purchases of property for the

redevel opment project where no money previoudy existed to do so. The village can
demolish obsolete buildings, help fund the congtruction of new streets and Sdewalks, fix
environmenta problems, and otherwise eiminate rundown conditions that no private
developer could possibly do onits own. So, the downtown can now accomplish with
public hep what it has been unable to accomplish in the private market for decades—that
IS, to revitalize itsHlf.

The state TIF law was created precisdy to achieve these god's, and the redevel opment
project in Lake Zurich isaperfect illugtration. Here is aquick technica look at how it
works: The taxes paid by the properties within the TIF Didrict are now “frozen” at the
amount paid when the TIF was created. The tax dollars at the frozen amount will
continue every year to be paid to [School] Digtrict 95, Lake County, Ela Township, the
village and the other taxing bodies, as dways. Then, asthe vaues of the propertieswithin
the TIF Didtrict increase during the redevel opment project, the additiond tax dollars
generated by those value increases are “captured” by the TIF Didrict to bereinvested in
downtown, as provided by the State TIF law. Thus, money is generated by downtown to
help downtown rebuild itself without any new taxes or rate increases.” (2)

The author is currently chairman of a Joint Review Board commissioned under state law
to provide annua review and recommendation regarding progress on projects authorized
under the adopted TIF. That board islargely comprised of representatives from the
various taxing bodies potentialy affected by the TIF initiative.

Redevelopment — Expectations, Plans and Actions

“ Redevelopment Advantages. Lake Zurich’s ambitious downtown redevel opment
project offers the village and its residents economic opportunities and benefits even
beyond the beautiful new gathering places, resdences, retail spaces and pedestrian ways
that will be constructed. Turning this viable but dilgpidated areainto a vibrant retall and



living center will spur economic growth throughout the village—extending well beyond
downtown itsalf.

“ I mprovements to Downtown: The mogt tangible benefits from the redevel opment
project of course will be to the physcd attractiveness and viability of downtown itsdf.
Hereiswhat to expect:

More than 50 new businesses are
expected to move into the new
downtown, including restaurants
and food boutiques, booksdllers,
home furnishings Sores, jewelers
and apparel boutiques.

The best of the village' s exidting
businesses will have the
opportunity to stay in downtown in efficient and attractive new spaces. The

village is working with those businesses on how to accommodate their needs.

The new congruction in the firgt phases of the master plan will add new

storefronts and residences from Old Rand Road to the lakefront promenade,
bringing:

o Morethan 125,000 additional square feet of retail space and 23,000 square
feet of office space. Much of the planned office space dready isin
demand by exigting Lake Zurich businesses.

o Morethan 390,000 additional square feet of space for downtown living,
including more than 300 spectacular new town houses and condominiums.

o Morethan 1,000 convenient new parking spaces for shoppers and
resdents. With the resdentia parking spaces tucked underneath the new
buildings, outsde spaces will be available to shoppers and visitors.

o New dreets, paving the way for smoother, more logicd traffic flow
throughout downtown.

o New pedestrian ways complete with trees, shrubs, flowers, benches,
lighting and other amenities.

o New landscaped gathering spaces and plazas, and better accessto existing
parks, al to take advantage of the natura beauty of the downtown area
that too long has been obscured.

In the end, redevelopment is expected to generate more than 350 permanent jobs
inthe area.

Building the new downtown will create more than 700 construction jobs, with
more than 1 million workers’™ hours.

“Economic Growth: The redevelopment project will bring both immediate and long-
term economic benefits to the entire community. The project has commenced, and will be
completed, without increasing existing taxes or imposing new taxes anywherein the
village



The project will generate nearly $36 million in additiona tax revenue just during
the life of the TIF Didrict. Thisis the money the village will be able to reinvest
into downtown improvements.

Equaly important, with TIF fundsin hand the village no longer will have to

spend generd corporate funds to maintain the downtown area, asit hasfor years.
This means more of those generad corporate funds will be devoted to services and
improvements throughout the village—again without any new or increased taxes
on resdents. In the future, those general funds can be spent to repave Streets,
repair water and sewer mains, maintain landscaping and creste bike paths.

The market vaue of the new retail, office and residentia development is expected
to grow as high as $90 million and beyond when redevelopment is complete.
These high values mean that increased tax revenues are not just a short-term
promise, but also along-term probability.

Asthe redevelopment project unfolds, it will be creeting the economic engine that
eventudly will be able to generate $1.2 million annualy of new money for School
Didlrict 95. Thisis new tax revenue that the downtown smply has been unable to
generate for decades because of its dilapidated condition. And none of it could be
generated without the creation of the TIF Didrict and the infuson of TIF funds
into the project. There has been no other source for those funds and no private
investors willing to embark aone on the project now spearheaded by the village.”

2

Early Applications of TRIZ

There were severd early but very informa gpplications of TRIZ to the Lake Zurich
Downtown Revitaization effort, before any use of Systems Dynamics modeling. One of
these was asmple contradiction matrix anayss. The other was asmple trimming
exercise gpplied to Street layouts.

TRIZ ContradictionsMatrix - Early example- Underground or decked parking
The quantity, location and ease of access for parking spaces appears to be one of the most
pervasive problems of downtown areas, and therefore of any downtown revitaization
effort. Early on, acommittee of the LZRP, discussing how to solve perceived lack of
aufficient parking adjacent to business and residences, attempted to resolve thisissue
through survey of actual spaces, negotiations for access and revision of village ordnances.

A smplereview of parameters such as area, productivity, loss of time, and ease of
operation pointed to using Principle 17: Shift to another dimenson. Thisledtoa
suggested solution of a multi-layered parking garage, centraly located for the most
convenient access. This option was smply not consdered feasible at the time due to lack
of funds, and the perceived complexity, and was never given serious consderation.



Today, the current plans call for precisely the multi-layered and underground parking
suggested by the early identification of those technica

contradictions (Figure 2):

1 -1-.!":"' 1,
“Parking Options. Theamount of downtown parking il _‘J-'
will more than double. The redevelopment will include ?// Tt :
aggnificant investment to creste underground parking lﬁ" . :;‘
that allows downtown residents to park underground, N g’ i
leaving street spaces for shoppers and vigtors. The £ (’;' il F 4
plansinclude new parking lots that fit into the overal f‘m ' F

design of the new downtown and angled parking aong iy

Main Street for added convenience.” (2) See Figure 2. )
Figure 2. The proposed

plan details that the
amount of parking
downtown will more than
double.

TRIZ - Smplification and Trimming

Inthe early fal of 2003, avariety of potentid building options and future usages for key
areas of the downtown were under consideration. An especialy prominent area, directly
facing the lake and across the dtreet from the village s newly built promenade, was
limited by an acutely angled Sde Street intersection. The author reviewed severd of the
proposas for possible ways to improve or smplify them, and suggested diminating, or in
TRIZ terms, trimming, the troublesome intersection. This trimming resulted in

substantia gain of footage in one of the optimum locations. The Steis now planned as
the sgnature ‘ Gateway’ building for the longer-term redevel opment:

“ Gateway Building: The congruction of agateway building will connect the new
lakefront promenade to the downtown. This commanding

building will take advantage of beautiful views of Lake Figure 3. Proposed
Zurich and will include a Sgnature restaurant, retail Gateway Building
shops and residentid condominiums. The front of
the gateway building will host alandscaped plaza
— an extenson of the promenade where resdents
can gather to enjoy beautiful views of the lake.”

@)

These examples demonstrated the potentia



usefulness of very smple TRIZ in gpplications of thistype. However, the scope of the
overd|l downtown redevelopment has now both expanded and intensified. The amount of
effort, the investment, and the time required to achieve the desired benefits has increased.

Thisincreased scope and potentid complexity led the author to consider using Systems
Dynamics Modding and TRIZ together to hopefully help insure success in downtown.



Analytic Methods for the Downtown Redevelopment Project

The author and Dr. Ellen Domb originally suggested approaches to incorporating System
Dynamics Modelsinto TRIZ gpplications (3, 4, 5). The generd approach reported here
issmilar to that suggested by Domb and Miller in 2002.

A potentid gpplication pathway for these tools might well be to firgt do ether ahigh

level Formulator or Function Model andysi's, then develop an animated Systems
Dynamics/ Causal Loop Modd to gain further understanding of the dynamics and
interfaces, review those iteratively with process team members and involved parties, and
findly to gpply TRIZ toolsto specific dements of interest in the system. See Figure 4.
Recently, Mr. Andreas Jost has dso presented recommendations for interfacing Systems
Dynamics modds and TRIZ that gppear to be consistent with this approach. (6).

Figure 4. One Approach for Combining
Systems Dynamics Modeling and TRIZ

Initial Assessment of System:

- Function analysis/ Formulator / System Conflict Diagram

I

Identify Required “Patterns of Performance”:
- Causal Loop Model: — > Super System

ﬁ § System

Identify Operational Means to provide the elements of
necessary performance:

Use: Trimming, Principles, 76 Stds, Patterns of
Evolution, Effects (Benchmarking), .......

TRIZ and Systems Thinking have much in common. Both focus on how things work,
rather than amply how they corrdae. Both disciplines view systems as hierarchica
elements of higher and lower sysems. Both systems rely on the existence of prior
solutions for many problems. A common purpose of both techniquesis causing systems
to operate S0 they reault in effects that we dedire.



Systems Dynamics Operational Modeling

Concepts

This methodology is based on the systems thinking discipline popularized by Peter Senge
(7,8). The modding method actualy utilizes a*stocks and flows nouns and verbs
representation of the eements of asystem. *Stocks, or nouns, are amounts, quantities,
accumulations, things, states of being, or levels, etc. The‘flows, or verbs, are activities
that cause change, elther pogtive or negative, in the magnitude (condition) of the nouns.

The Actors and the Plan for Downtown —Who's Involved

Principle e ements and interrel ationships for the redevelopment project are shown in
Figure5. Thisdiagram is congructed as a network of partia System Conflict diagrams.
Please note that thisis merely an overview, and does not capture dl of the interactions.
Also please note this *system’ will operate over an extensive period of time, and that the
very sructure of the ‘system’ will dmost surely change as events occur and trends
develop and affect the recognized elements over the years. Additiona changes may be
due to dready existing but unrecognized € ements and/or relationships within the
‘system’, or may be due to outsde influences. Elaboration of dl the additiond existing
and recognized relationships, and mechanisms aready or to be put in place to guide them,
iswell beyond the scope of this paper.

The Variables

Congruction of the system overview diagram is condgstent with the genera gpproach
common to both TRIZ and Systems Dynamics. Be sure of the purpose of the application,
and understand what the key measures of performance (functiondity) redly are. For the
downtown development project, the key variables/indicators of performance appear to be:

Time Buildings
M oney Occupancy
Land Community Support

We must also understand that the system shown in Figure 5 isvery ‘Porous, i.e.
changesble, especially regarding these variables. For example, people are the source of
‘Support’, so new people in the community, new companies in the community, or people
or businesses leaving the community congtantly change the ‘system’. Thesefluxesarean
inherent part of the systen’ sinterface with the super-system. Even partia syssem models
can help provide an awareness of their possibility. This avareness has helped develop an
open willingness to dedl with changes for the best overdl benefit of the entire

community. The state' s 2003 postponement of building along planned highway bypass
pardlding the main business street ingtead of disrupting the downtown is just one
example. The community and the village government were aware of this possihility, and
were mentaly and psychologicaly ready to ded with the dday when it occurred.



Figure 5. Elements and relationships for a Downtown Revitalization /
Redevelopment Initiative. The@®@ symbol identifies the start of alternate
pathways, with legs that may be active simultaneously or exclusive of each
other. Diagramming conventions per dialogue with Mr. Greg Yezersky and
Dr. John Terninko, 2003.
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Relation to TRIZ’ Systems Operator - 9 Windows M odel

TRIZ utilizes the System Operator — 9 Windows Concept to provide a System — Super-
system — Subsystem, Present — Past - Future view for its ability to view operation over
time and to see the roll-up of various levels. But even with use of the Systems Operator,
it is sometimes difficult to visuaize what happened in the past to cause today’s
operations and ‘ performance ? What will today’ s operations and ‘ performance’ causein
the future? It can dso be difficult to recognize what system performance provides output
or effect to / upon the Super-system or sub-systems? What operations could be
transferred to the super-system?

Systems Dynamics modeling isaway to ‘operationdize the Systems Operator moddl.
This capability provides away to do “Whet Ifs’ as part of a TRIZ gpplication. These
‘What Ifs may be performed iteratively as dternate approaches to system improvement
or correction if desired.



Techniques

M odeing Conventions

The Systems Dynamics modeling method utilizes ‘ socks and flows' to represent the
elements of asystem. ‘Stocks', or nouns, represented by rectangles, are amounts,
quantities, accumulations, things, states of being, or levels, etc. The‘flows, or verbs, are
adtivities that cause change, either positive or negetive, in the magnitude (condition) of
the nouns. Verbs are shown as directiond pipes or flows, with regulators.

Additiona graphic dements are also useful in representing Systems Dynamics model
edements. Firg isthe cloud, which can serve as an infinite source or sink for the noun
elements. Thisadlows models to be bounded for practicality, and alows afocus on sub-
systems of particular interest. A second eement, represented asasmple circle and
referred to as a converter, provides for entry of values, parameters, and/or to perform
various mathematical functions. The final additional eement is an action connector,
shown as asolid curvilinear arrowed line, to show vaue and/or information linkages,
inputs or outputs, between modd eements.

A dear diginction of this modding system isthat it not only shows dynamic coupling
and linkages, it can include changing the relative importance of the different factors being
modeled over time to support ‘What Ifs?, and provides for dternate operationa paths
within amodd.

One automated verson of this modeling method, the I-Think Software by High
Performance Systems, is described in Reference (9), and is among severd software
products available (6).

Patter ns of Performance

An important step in developing Systems Dynamics models for a system isto identify an
expected pattern of performance for one or more key variable or parameters of the
system, and then create stock and flow models to produce that pattern. The model may
then be refined, made more detailed, broadened, or linked to other models as required. It
may then be used for smulations to either gain basic understand or to aid in decison
making, depending on the specific mode structure and level of detall. (9)

Expected Patterns of Performance for two aspects or views of the downtown
redevelopment effort were sdlected from the key variables identified in the syslem map
above. Thosetwo patterns were:

M oney — Growth of Equalized Assessed Vaudtion (EAV) in $ for the TIF didtrict
Building Occupancy Rates - Commercia and / or residentia

Recognizing these potentia patterns enables us to look for modeling eements/ events
that may causethem. The dements and interactions in these models can then serve asa
bass for understanding the necessary performance of red system dements, and the
interactions between them, before they are actually put in place.



Systems Dynamics Models of Downtown Redevelopment Issues

System Dynamics modd s for the selected views are shown in Figures 6 and 7. A graphic
output of one amulation iteration is shown for each of the modds. Firsisan EAV

modd.

Figure 6a. Model Anticipated Growth of Equalized Assessed Valuation of
Residential and Commercial Properties in the Downtown
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Figure 6b. Graphic output of operating the model of Figure 6a.
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Review and Comments
EAV - ldentify questions raised by modeling and analysis?

As part of establishing the TIF digtrict for downtown Lake Zurich Redevel opment Project
Area (RPA), it was established that the EAV for downtown properties was approximately
$12.5 Million, and that growth in that EAV was subgtantialy lagging the rest of the
village and the township. EAV is determined at approximately one third the market

vaue of aproperty. The TIF feasibility estimated that the RPA EAV would grow to
some $59 Million over the 23 year course of the project.

The smple smulation constructed and executed above confirms thet increesing EAV is
primarily a matter of two factors; increasing (building) the number of taxable properties,
and asauring that the market value of those parcelsis sufficient. It graphicaly
demondrates that until buildings are complete and on the tax roles, thereis no
mechanism to change the EAV.

Thisamulationisvery smple. It could be made more complex; to include issueslike
inflation factors, variationsin market vauation of either resdentia or commercia
properties, various timing scenarios for buildings, etc., but the basic issue gppears to be
the building schedule. If the EAV did not grow as predicted, and actud tax rates had to
be changed, it would be possible to incorporate that feedback into the modd asa
potential cyclic or depressing factor.

Modd responses to changesin input, such as step increases or decreases in the number of
buildingsin ayear period, could be explored in detail, but did not provide significant
increased understanding of the basic issues.

The smulation demondrates thet for very smple stuations, or for overview or high-leve
perspectives on a system or super-system, asmple mode can be sufficient to help gain
understanding of the basic dynamics.

To further explore issues potentialy impacting the success of the downtown
redevelopment, occupancy patterns for new commercid propertiesin the areawere
modeled, as shown if Figure 7abelow. This modd istypicd of stuationswherea
population is segmented, and can enter a system, stay resident, or exit the system. A
gmilar modd for resdential properties could aso be constructed and combined with the
commercia property model. These models, together with the one above, could aso be
extended until al aspects of the overdl initiative Map shown in Figure 5 were addressed.



Figure 7a. Occupancy Of Commercial Buildings in the Downtown
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Review and Comments
I dentify questions raised by modeling and analysis?

A smilar mode can be congtructed for resdentid properties, condos or town-homes.
These modds could be combined to help identify and understand any interactions
between the resdentia and commercia properties. These issues have dready been the
subject of much discussion and planning, but are il very actively discussed today. The
desred ‘mixed’ use for the entire downtown will be new for the village; new issues will
urely emerge.

‘Recruitment’ of busnessesisabigissue. It takestime. If it takestoo long, the
desirability of the location might fal. Even with successful recruiting, the mode
responses emphasize that there is atime lag before occupancy actudly occurs (see early
segments of curves 1- Businesses, and 2 — ‘Interested’). How can recruitment be
shortened and streamlined?

Related contradiction: To ease recruiting, properties should be configured for known
businesses, but businesses aren’t known until they’ re recruited.

There may be ‘new’ businesses that get ‘in troubl€e’, go ‘ on the bubble’, and may actualy
leave, very early in the process. On reflection, thisis a potentidly redigtic Stuation.
What can be done about that now?

The occupancy modd could be linked to the EAV modd; Buildings cannot be occupied
until they’re built, but if they don't *sdl’ or ‘rent’ when they are available, then market
vaues may drop, and then ...

Sengitivity studies of mode response for the various parameters are helping reved which
mode parameters and corresponding red life variables are red leverage factors.

Mode responses to changesin input, such as step increases in the number of interested
business, can be easily explored, and serve as acatdyst for discussion and planning.

These are judt partid lists of issues potentidly affecting the downtown redevel opment.
Further issues will likely be identified and explored as these models and models of other
segments of the overdl endeavor are further developed and refined. A number of these
issues are amenable to further analysis and innovation through TRIZ.



Identifying Application Points for TRIZ
Contradictions and Resour ces

Technical Contradictions: Improving this degradesthat? The smulations such as
those above are proving useful in identifying technica contradictionsin the system.
Example: If the planning and congtruction of commercid buildings needs to accelerate,
but the specific requirements of potential users of those spaces are not known, flexible
design and layout approaches and features can be utilized.

Contradictory conditionsor states of being? Current Residents and business able to
day in downtown (The problem / contradiction: New buildings require displacement of
resdents & busnessesin time and space) We re working on thisissue, actively
pursuing severd options.

Use of existing Resour ces. The downtown and those parties working to revitalize and
redevelop it arerich in non-monetary resources such as:

Community Support

Financid standing

Growth patterns

Park properties

Buildings

Streetscapes

The lake vistas — Devel opers frequently build ‘water features. We
aready had afantastic one....

Much of the time and planning effort that has aready gone on has been to understand
how best to improve those resources, while at the same time protecting and preserving
them for the overdl good. Both Systems Dynamics and TRIZ cause a better
understanding of resources. We are using these techniques interactively to support our
efforts and achieve our gods. Including an entity in a Systems Dynamics mode now
causes usto think in TRIZ patterns. Could some other eement aready in the system
provide that influence or functiondity? How can that dement ( $'s, land, community
support, etc. ) or functionality ( acquiring, planning, building, etc. ) beimproved? How
can elements ( apoorly laid out street intersection ) be trimmed with no effect on the
sysem?

Technological System

Completeness? The concept of atechnologica system: Object, tool, source of energy,
transmission, and a guidance and control system, certainly is represented here. We are
using this TRIZ concept to ask:

Complete modd?
Completered System?



Guidance and Control: Much of the task of providing guidance and control for this
redevelopment project falsto the village dected officids. Organizations like the Lake
Zurich Revitdization Partnership work to influence how that task is done, and whet the
outcomes will actudly be. Thesetools help us propose and explain how initiatives can
work, why they would be of benefit, and what the results of actions may be.

System Evolution and Prediction? Petterns of evolution of technologicd systems
certainly gpply to the downtown community. Gaining a better understanding of how the
system functions, and how proposed change actions may function, and how those systems
may evolve, will fadlitate revitaizing the downtown.

| deality

We hope you will be able to come to Lake Zurich in the future and seeit in our
Downtown.



PROGRESS AND CONCLUSIONS
Systems Perspective

What isredlly being developed here is an gpproach and a methodology to make large,
diffuse and obscured systems more amenable to the gpplication of disciplineslike both
TRIZ and Sysgems Thinking. Exiging TRIZ methods don't ded well with time
dependencies, and Systems Dynamics doesn't dedl well with suggesting ways to improve
or extend systems.

The appropriate depth and breadth of modeling, in dimensions of time, Space, economics,
society, energy, etc., will produce the most powerful set of insghts and choices about the
solution level aswdl as the solution itsdlf.

An interesting opportunity here is the potentia gpplication of TRIZ techniquesto help
improve the mode s devel oped while using Systems Dynamics, TRIZ methods to
generate structured suggestions may help identify possbilities the modder / andyst
would not otherwise see. Thered chdlengeis Htill to better utilize TRIZ, Systems
Dynamics, and any other techniques together to better understand and improve the redl
sysem.

Application Perspective

Downtown revitdization efforts are widespread in the United States and to some degree
in Europe. They range from smple fagade improvements and maintenance programs to
magor urban redevelopments. Thisin fact has become an industry, with specid
government regulaions and an extensive array of architects, consultants, developers, and
marketing firms and individuals a work. There are today thousands of revitaization /
redevel opment projects underway in the United States and many more will initisted as
towns age and populations grow. Similar projects have been observed in Europe,
Austraia, and New Zedland by the author. Some of those have provided benchmarks for
the current effort.

TRIZ can not only be directed to problem solving for one time, one-of —a-kind problem
gtuations, but is frequently gpplied when a systems change may result in multiple outputs
(products) of the system or design. From the above, it is clear that while each downtown
revitdization / redevelopment effort is unique; these are widespread endeavors with
generdly systematic gpproaches. Forma and informa benchmarking between
communities and the supporting consultants, planners, architects and developersis
common. It ishoped this goplication and the benefits expected to arise from it will help
make the techniques of Systems Dynamics modeling and TRIZ more recognized and
utilized in other downtowns.
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