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WAVES OF CHANGE

HOW WILL THE NEXT WAVE OF TECHNOLOGY

CHANGE THE WAY WE WORK ?

Since the earliest days of business
computing, there have been countless
changes to the technology solutions
available to those in construction.
However, three major waves have
signi�cantly changed how contractors

do business.
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A Look Back

It’s hard to deny that advances in information management 
and communication have played a part in most productivity 
improvements in the construction industry over the past 
several decades. 

As we stand on the edge of the next wave of technological 
change, let’s take a look back at the waves that have already 
dramatically impacted the industry.

Wave 1: The Personal ComPuTer

Those in the business long enough may recall the first mini 
or personal computer (PC) that appeared in the office 
setting between the mid-1970s and early 1980s. It came 
bundled with the hardware, was not dynamically updated, 
and did not even carry a dollar value on a company’s books; 
software was not considered an asset at this point. 

These systems performed very specific tasks in very rigid 
ways. However, the ability to replace pen and paper and 
simplify number crunching still resulted in significant pro-
ductivity gains.

Wave 2: GraPhiC user inTerfaCe

A rapid cascade of events occurred in the early to mid-1980s 
that led to dramatic improvements in the quantity and quality 
of available software applications. 

Changes in hardware capabilities were able to support such 
new applications as Lotus 1-2-3. Changes in business models 
– especially IBM’s release of rights to its disk operating system 
(DOS) for a growing number of “PC clones” – opened up the 
marketplace to healthy competition. Even legislative changes 
enabled the growth of the nascent software industry, includ-
ing the 1985 Supreme Court decision in Data General Corp. v. 
Digidyne Corp., which spoke against the tying arrangements 
between hardware and software operating systems.

This separation and valuation of software created the incen-
tive needed to develop a more user-friendly environment. 
So, the graphical user interface came to replace the green 
screen and “C prompt” of DOS, which fostered a growth in 
general computer usage and a flood of new applications for 
those who would not have otherwise had a use for comput-
ers in their work or personal lives.

Wave 3: Web-based ComPuTinG

The impetus for the third wave, which is approaching full 
strength, is clearly presented below in Exhibit 1. Computers 
are now extremely user friendly and deliver applications 
considered integral to work and personal life. 

Before this wave, users were mostly tied to particular operat-
ing systems and applications. Now, they can bring it all with 
them to the coffee shop, as Wi-Fi, wireless local area network 
(WLAN), and other technologies have enabled a shift away 
from the desktop. 

More than just lattes and laptops, the beginning of this wave 
was about enabling users to work in a virtual environment. 
Using remote access technologies and software, one could 
effectively “log in” to the office work environment from a 
different location and use the software present at the office 
if it did not exist on the remote computer. But again, this 
was just the beginning of the next big change in information 
exchange and management.
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Exhibit 1: Desktop/Laptop  
Ownership Over Time

Percent of American Adults Who 
Own Each Device
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Patterns Emerge

Several patterns emerge when looking at these waves of 
change. People and companies want to be more productive. 
More than ever, information and communication are the 
keys to productivity. So, people and companies move toward 
ways in which information management and communication 
become easier and more accessible. This simple yet powerful 
paradigm has caused major changes in business manage-
ment systems. 

When considering how these changes were effected, another 
pattern emerges. Exhibit 2 below shows a simplified model of 
how business management systems are built. The first wave 
that delivered the PC brought this model to the market, and 
each subsequent wave has worked to break or flatten it.

Separating the operating system from the hardware made 
operating systems easier to use and turned hardware into 
more of a utility than a proprietary part of the model. Then, 
unchaining the user from a workstation and providing 
remote access was the first step in making the operating 
system a utility and granted greater access to applications. 
Web-based computing completes this work.

Greater access is not the only benefit of business applica-
tions delivered over the Web. Because these applications 
must adhere to Web design standards, moving them to the 
Internet means redesigning their user interfaces. (This is not 
the case in virtual environments, which provide the existing 
interface in a remote session.) 

In addition, users have become accustomed to intuitive 
navigation and one-click access to information for Web 
applications. So, for technical reasons and to fulfill client 
expectations, vendors will be challenged to deliver software 
that is not only more accessible, but also more user-friendly.

Web-Based Computing Defined

Remote access and working in a virtualized environment is 
often confused with Web-based computing, but equating the 
two ignores some fundamental differences.

To cut through all the buzz and confusion about “cloud” or 
Web-based computing, one simple litmus test can be applied: 
Is the Internet the platform for accessing and using applica-
tions and data from any device with a browser? If so, then 
the solution is Web-based. In other words, if the Internet 
and Web services are used as a communication path to a 
company’s software, then the solution is a remotely accessed 
virtual environment – even if that software is hosted by a 
vendor or some other third party.

Why does this matter? If you consider the differences in 
usability and access (as shown in Exhibit 3 on next page), 
then answering this question becomes less about the technol-
ogy debate and more about business needs. How important 
true Web-based computing is to a company depends on its 
type of business, its information infrastructure, and how its 
em-ployees work independently and together.

Is Web-Based Computing Right  
for Your Company? 

The most efficient companies know when and how to make 
changes to the way they do business, such as moving to 
Web-based software. There is no single formula that trumps 
intuition and common sense, but there are considerations 
that can help in making these decisions.

hoW Well do You KnoW Your business?

It can be insulting to suggest that someone does not know 
his or her business. The truth is most business owners and 
managers know their trade extremely well. But, knowing 
your business also means knowing your position in the 

Source: Golftheman; licensed under the Creative Commons
Attribution-ShareAlike 3.0 Unported License
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market and what makes your company unique and valuable 
to its clients.

Any decision that involves significant change should be 
predicated on keeping the company on course and maintain-
ing the unique value it brings. It is important to ask, “Why are 
we doing this?” and then ensure the answer aligns with your 
company’s client focus and position in the industry.

The suitability of a new process or technology depends on 
the type of work it is meant to support. Decisions to imple-
ment change are not based solely on what is the latest, “cool-
est” technology or what everyone else seems to be doing or 
talking about doing. Nevertheless, these things influence 
even the best-intentioned decision makers.

idenTifY Your ComPanY’s needs

Only after you identify specific business needs should you 
investigate solutions that specifically relate to those needs. 
Nearly every company has at least one example of going 
about this process backwards, when a new or popular way of 
doing things presents itself and the company looks for ways 
to make its business fit the technology. This results in the 
“technology tail wagging the business dog.” 

Figure out what to change by questioning your company’s 
business processes, including:

• Does everyone have access to all the information they 
need whenever they need it? 

• Are multiple systems being used to manage and manipu-
late the same sets of information? 

• Does it seem that more time is spent trying to work with a 
technology solution than having it work for the company? 

“Yes” responses to these and similar questions should be the 
genesis of your company’s decision-making process.

With business requirements in hand, your company can then 
decide if Web-based software can (or should) play a role in 
its solution from the standpoint of functionality. Here are a 
few of the specific functional benefits:

Connecting the Field to the Office

The transfer and translation of information from where 
work is performed and where business is managed is key to 
smooth business operations. If this is identified as an area 
in need of improvement within your company, then both 
Web-based software and remote access solutions can help 
by making business software easier to access.

IT Unburdening

Traditional business software deployments involve ongoing 
hardware maintenance and upgrading, regular updates and 
installations for client and server software, and the creation 
and maintenance of a private company network to support the 
business software. If IT infrastructure complexities and costs 
are issues, then a Web-based solution should be considered. 

In a virtualized environment, there are still significant client-
related requirements to ensure that remote connectivity 
software is installed and updated. Even if server applications 
are hosted in a private cloud, IT must still monitor usage 
and manage the vendor’s performance. True Web-based 
software removes much of the capital investment and man-
agement inherent in traditional deployments that persist in 
virtualized solutions.

Device Independence

More people are using mobile devices for computing and data 
management than ever before (see Exhibit 4 on next page). 
While growth in personal use dominates, business data will 
continue to rapidly increase. If being restricted to desktop or 
even laptops to access business information starts to get in 
the way of teams working together, then accessing informa-
tion via the Web is a natural solution. Web-based applications 

Exhibit 3: Remote Access vs.  
Web-Based Environment 

Typical Remote Access/Virtual Environment User:

s

 Can access the business applications from a remote 
device that must be set up with specific remote access 
software – accessing company applications and data 
from any device not supported.

s

 Is restricted during virtual session to use of applications 
specific to the virtual environment.

s

 Can remotely access the work “desktop” environment.

Typical Web-Based Environment User:

s

 Can access the business applications from any remote 
device with Internet access and a browser – no special 
preparation or software is needed.

s

 Can move data from between the Web-based application 
and the local device.

s

 Only accesses Web-based applications. Not a remote 
virtual desktop environment.
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typically require only a Web browser and Internet access, and 
many applications have mobile-specific user interfaces.

evaluaTe PoTenTial effeCTs

When choosing to adopt a new technology, “Be careful what 
you wish for; you just might get it.” New solutions or pro-
cesses that solve one business need can cause problems or 
place a burden on other areas.

When evaluating any significant change, take a broad look 
at how it will affect every group and all workflows. Even 
switching to a new office phone system can cause a drop 
in productivity. To help avoid introducing more problems 
than solutions and keep the inevitable disruptions to a mini-
mum, carefully evaluate all the people and processes that 
may be affected by change. A framework for this evaluation 
can be built from the three I’s: Impact, Infrastructure, and 
Integration.

Impact

As previously mentioned, a solution that solves one business 
need can cause unintended consequences, particularly if it 

changes the way multiple departments get work done. There 
are two best practices that help reduce the potential down-
side of a new technology investment.

First, involve other departments in major technology deci-
sions, even if it’s not immediately clear that they would be 
affected. This not only allows other groups to raise objec-
tions or concerns, but it can also help others in ways not 
envisioned by the purchasing group and primary users (e.g., 
a new Web-based remote time-tracking application used by 
field staff could also be used to track inventory across multi-
ple locations). Involving more people in the decision-making 
process can slow it down, but the advantages of company-
wide buy-in more than make up for this inconvenience.

Second, keep a “disruption” list while evaluating new tech-
nologies or processes. Most companies focus on ensuring that 
new investments will solve problems. However, you should 
also consider how current workflows will be disrupted, and 
if these disruptions will affect others in the company. This 
shouldn’t be viewed as a list of negatives – the solutions that 
bring the greatest increase in technology may also bring the 
greatest disruption. This list simply helps a company under-
stand the true impact and cost of implementing change.

Infrastructure

The state of a company’s IT infrastructure and the staff in 
place to support it are also important factors. For example, 
if a decision is made to solve the need for remote access by 
implementing a virtual office environment, then the com-
pany should be prepared to provide more phone support 
to remote users, maintain a higher inventory of portable 
computing hardware, and keep the connectivity software 
installed and updated on all remote hardware.

As work becomes decentralized and more software applica-
tions move out of the office and into the field, bandwidth 
becomes more important. Cloud applications of any type 
(public, private, or even virtualized environments) add to 
bandwidth requirements. Business Internet connectivity is 
typically asymmetrical, which means the company’s service 
provider allows for greater data speeds in one direction – 
usually downstream from the Internet to the company.

However, many business applications are “upstream” inten-
sive. For example, a GC may wish to upload huge construc-
tion plan documents to a shared online storage location or 
application and repeat the upload process whenever the 
plans change. IT management must be prepared to support 
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a significantly increased upstream bandwidth demand in this 
scenario.

It is difficult for a company to predict how much bandwidth 
will be sufficient as the industry utilizes more Web-based appli-
cations. However, two things are certain: 1) Requirements will 
increase and 2) the best way to determine how much is 
enough is to regularly measure company usage and make 
adjustments to available bandwidth as usage consistently 
approaches the maximums.

Integration

Software applications, as well as people, must work well 
together in order to optimize productivity. Contractors of 
all types and sizes use multiple applications to run their 
businesses; the better these applications work together and 
share information (i.e., the tighter they are integrated), the 
more streamlined business operations become.

Smaller companies are more likely to use more generic “hor-
izontal” software that can be used by many types of busi-
nesses to perform basic tasks such as accounting, project 
scheduling, and customer management. Larger companies  
with more complex operations tend to invest in industry-
specific enterprise software. 

When considering integrating your company’s software, here 
are two questions to consider:

• How does it differ between generic and enterprise  
software? 

• How will it be affected by a shift to Web-based  
applications?

Generic applications are inherently more amenable to inte-
gration. For example, Excel can typically be used as-is to 

export and import data to and from other applications. 

However, the generic nature of such an application can 
actually interfere with the smooth interoperation of software 
solutions. Excel spreadsheets are often created in ways that 
only one person (the creator) can fix. If a spreadsheet needs 
to be reformatted to allow for integration with another appli-
cation, then it may require significant effort, usually on the 
part of the person who created it.

Enterprise applications are more rigid in their structure 
and use, but they can provide standard interfaces for 
connecting with other complementary applications. The 
downsides are that making use of these interfaces is often 
complex, requires third-party involvement, and the software 
“hooks” included in the interfaces may not be sufficient 
 to the level of integration required.

The move toward true Web-based applications will bring 
some change to this integration landscape. The playing field 
is somewhat leveled in that use of the Internet as a platform 
breaks dependencies on hardware and operating systems. 
Web services can be used to tie multiple Web-based applica-
tions together. 

And, since third-party Web applications can be delivered 
quickly and easily over the Internet (i.e., no installation 
required), the number of new interoperable applications 
should grow significantly.

In short, Web-based delivery of enterprise software will 
make integration and customization easier and bring more 
choices to the market. How much this matters to a company 
depends on how many different applications are in use and 
how much customization is required.
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Summary

It is easy to lose sight of what’s important when talking about 
technology in business, as discussions tend to focus on the 
details – features, functionality, and “bells and whistles.” 
What technology can do and how things work are important 
and should be part of any decision to change and help esti-
mate the total cost of ownership and ROI of a new business 
information system.

However, a decision to implement a new technology should 
not be based solely on “what” or “how.” It should start by 
asking “why.” If a new technology holds the potential to 
help staff work better together and help the company work 
better with others, then there is a compelling reason to 
consider change. 

It’s clear that the construction industry is headed toward 
increased collaboration. How it will get there is still being 
defined, but there is little doubt that Web-based solutions 
will play a part. 

So, while it may not make sense for all companies to move 
in this direction immediately, chances are it’s a good idea for 
all contractors to take notice and watch for the right time to 
adopt the next wave. n
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