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1. I wonder...
2. Will we need more or less infrastructure?

3. How can we develop virtual research communities with test cases, research agenda?

4. How much effort should be spent on new construction versus life-support of buildings, such as maintenance, retrofit, etc.?

5. How can we create standards without limiting creativity?

6. What were the mistakes and lessons learned from previous workshops?

7. Breakfast at 7:30 after substantial alcohol consumption the previous night - a mistake?

8. How can we derive improvements in multi-D?

9. How can we get more proposals to NSF?  Rebuttal: NSF is your resource for self investment.

10. How can we build heterogenous representations for communication between disciplines?

11. How can we develop software tools that can automatically propagate changes if representations in other views change?

12. How do we improve information needs of owners?

13. How will owners benefit from enterprise approach to projects?

14. ...come to terms, form community on sound basis, theory?

15. How will social/tech./environmental for D/C evolve as a consequence of IT innovations?

16. How do production management techniques, such as lean construction, relate to IT?

17. How can we deliver projects in the next century in terms of processes and technology?

18. How can we create a breakthrough to get new members to transcend disciplines?

19. How can we develop unified research objectives and collaborate?

20. Will IT help mom and pop construction shops?

21. Are drivers/solutions for IT similar in UK/US; who will lead?

22. Why are we so focused on technical aspects of IT, versus human aspects - how we communicate?

23. How to update processes in construction?

24. How to transfer research findings into industry?

25. How will internet help constructors collaborate?

26. How to develop production theory?

27. How can we increase the effectiveness "and the appropriate use of IT technology"?

28. How do you consider the social costs and how to measure and analyze infrastructure?

29. What technology will change CEM?

30. How well is the academic community serving the industry?

31. How can we use IT tools to improve stakeholder awareness in project life-cycle?

32. How can NSF and industrial R & D collaborate?

33. How can we change the culture among construction owners to not expect returns on every project?

34. How can we raise the level of recognition in engr/constructon research arena?

35. How do we take a research topic, make it practical, and introduce/implement in industry?

36. How do we create a virtual company (not on computer) with people?

37. Will the results/thoughts/visions/products of this workshop get into industry, or whither on the vine?

38. When it comes to 4D/5D CAD, where is it, how can we get it, and in applicable form and market it?


· What are some words and phrases that caught attention in the "I wonder" session?

· Developing people

· Measure research success

· Help mom & pop contractors

· IT repeated

· Life of infrastructure - implications of long life (life-cycle)

· Integrated environment

· Different conceptions of what the community is

· What should the scope be?

· How do we educate the stakeholders

· Triangle of technology, process, and culture

· Leadership in implementation

· Why is IT so big - because it's easy or relevant

· Need for a theory (Maybe the lack of theory is why we talk about IT)  - communication, human behavior

· Communication - effectiveness / multi-faceted nature in our community (Maybe that is why IT is repeated because it can help with communication)

· Construction is characterized by the need for collaboration - business model and collaboration tools become central focus on workshop (without proper alignment, tools won't help.  Protect themselves with tools rather than use it for collaboration).

· IT - integration process rather than technology process...How do we start from the front end and integrate across all our processes.

· Need to breakdown IT

· Learning across projects and across organizations

· Learning from other industries

· Incomplete transfer from research to industry and industry to research

· Communication between civil engineers and all stakeholders

· Risk

· Why are these words and phrases important?

· Low status of industry, research...important because it affects every aspect of the industry

· Important because it affects the life-cycle of people, company and projects

· Risk aversion often stifles innovation (risk reward paradigm) - low reward, huge risk in contrast with the IT industry - change scale of risk-reward.  If we can't do that...nothing will change.  Evolution in tools -- revolution in business.  Tools have outrun business practices.  Need substantial change in business to restructure risk-reward paradigm.  

· Evolution vs. Revolution

· Revolution - invasion of other industries invading the industry

· Life-cycle of expectations - short-term focus

· New build vs. maintenance

· Construction industries - very diverse

· Disseminating info from industry to research and vice versa necessary for revolution

· Widespread recognition of need for revolution...however, low-bid, low-wages, etc. must be eliminated to enable revolution - resistance to change is so great may lead to evolution

· Evolution - "straw man"...uniqueness of buildings prohibit us from drawing comparisons between projects

· In design, with A & E working together, less resistance and more of a desire to collaborate.  Will try to use IT to improve the process.  In construction, more risk and less to gain in improving the process.  Revolutionary tools with a continuing growth but don't see construction going through revolution because of the nature of the industry.  If you recognize the nature of the problem, can identify opportunities for improvement...workshop should try and identify those areas of opportunity

· Evolution in tools will enable revolution in business

· What are the kinds of actions that we might take as a result of this conversation:

· Need better communication - IT tools don't enable.  Need better design models to improve communication

· Owners will demand a revolution...must be faster and cheaper...you must innovate!  But will be a range of projects and a range of owners for the different types of projects.  Owners have to push because they won't do it on their own.  Owners need to adopt "value-based" bidding.  Need it to get down to subcontractors - why is this better, cheaper...

· Put stakes in the ground and take some bets...move more towards mfg and pre-assembly...initiate pilot projects in R&D 

· Evidence in industry of this change - pre-assembly of electrical components.  People are doing it - need to find them

· If there was a revolution underway, how would you know it?  Depends on your vantage point...

· What are the issues facing the research community (assuming there is a community)?

· Contextual issues 

· Theoretical issues

· Practical issues (Hesitate to separate theory and practice but...)

· Research process, structure, content, implementation issues 

· Stake in ground?

