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ÅSeriousgameandsimulationsbeingexploredsince1980s.

ÅInstil the conceptsandprinciplesof leanconstructioneffectively.

ÅCOVID-19 pandemicimpactedleansimulationand gamesthat were previously
playedin-person.

ÅNeed for an online simulation to teach TVD despite social distancing
requirements.
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INTRODUCTION



ÅTargetValueDesign(TVD)evolvedfrom target costingor genkakikaku.

ÅInvolves continuous, collaborative cross-disciplinary appraisal of design
proposals.

ÅImproveoverallvaluecost, design,risk,constructability,quality,andtime.

ÅEarlycollaborationof stakeholders,settinga target costandrigorousestimating
arekeyrequirements.

TVD SIMULATION



ÅThe Target Value Design(TVD)simulation is inspired by the άƳŀǊǎƘƳŀƭƭƻǿ
designŎƘŀƭƭŜƴƎŜέ(Skillman2014).

ÅWidely used by educatorsto impart principlesof TVD,such as market cost,
targetcost,collaboration, etc.

ÅThispaperdiscussesdevelopment& testingof a virtual TVDsimulationat CEPT
University,which is an improvisedversion of TVDmarshmallowtower game
(Rybkowskiet al. 2016).

TVD SIMULATION
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SIMULATION DEVELOPMENT

Å Involves the design, construction 
and costing of a tower.

ÅTower Specification - 26 cm height 
and 12 cmbase width.

ÅRound 1 - Traditional mode 

ÅRound 2 ςCollaborative mode

ÅTime ς75 mins.(Both rounds)    

Google Slides used as 
the online platform

Team of 3-4 
Participant
1-Designer, 
1-Contractor, 
1-2 Owners.

Materials Required
TVD Game Template, Cost 
Sheet Template and 
Instruction Slides. 



Instruction Slides

Figure 1. Instruction slide template Figure 2. Resource sheet



TVD Game Playing Templates

Figure 2. Tower construction template Figure 2. wCL ŀƴŘ /ƭƛŜƴǘΩǎ ōǊƛŜŦ ǘŜƳǇƭŀǘŜ



Cost Sheet Template

ÅThe Cost Sheet Template consisted of a table 
itemizing pre-defined cost rates of each 
shape, the number of shape variants used in 
final construction of the tower, and the total 
cost of tower. 

Figure 3. Cost Sheet Template



SIMULATION TESTING

ÅSimulation was tested on 22 students in a 
ǎǘǳŘƛƻ ŜƴǘƛǘƭŜŘ ά/ƻƴǎǘǊǳŎǘƛƻƴ tǊƻƧŜŎǘ 
Formulation and AppraisalΦέ 

ÅAs a result of shared workspace, the 
hosting facilitators were able to observe 
the progress of each team on Google 
Slides as they played the simulation.

Figure 4. Designs prepared and actual towers constructed for 
Round 1 and Round 2



COST SHEET 

Table1. Comparative Cost Statement

Team 1 Team 2 Team 3 Team 4 Team 5 Team 6

Cost (C1) 278 218 248 248 215 209

Market Cost 236

Allowable Cost 189

Declared Target Cost 250 190 220 200 170 190

Average Target Cost 203

Cost (C2) 230 173 194 194 176 149

All figuresare in USD



POST SIMULATION DISCUSSION

The students were asked to rate various 
parameters in a survey form consisting of 
23 questions in total explaining:

A. Mutual respect and trust
B. Mutual benefit and reward
C. Collaborative innovation and decision making
D. Early involvement of key partners
E. Intensified planning
F. Open communication
G. Owner is an active member of the team
H. Understanding the value of customer
I. Continuous estimating and budgeting through 

collaboration among team members
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Figure 5. Histogram showing participant's response about the 
online TVD simulation



POST SIMULATION DISCUSSION

ÅIt wasobservedthat the studentshad developedan enhancedunderstanding
of "collaborativeinnovationanddecisionmaking.ά

ÅBasedon this discussion,it was evident that the simulation was effective in
providinga first-handexperienceof TVDconcepts.

ÅThe analysisof questionnaireresponsesindicatesthat the conceptof άǘŀǊƎŜǘ
ŎƻǎǘƛƴƎέwasunderstoodby the participants.



CONCLUSIONS

TVD promises monetary 
gains but also cultural 
shifts in terms of 
collaboration, 
transparency and 
teamwork.

Responses from players 
were positive and 
appeared to indicate that 
key concepts critical to an 
understanding of TVD 
were being imparted. 

It serves as an effective 
replacement for the in-
person simulation 
during the COVID-19 
pandemic.
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