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Abstract 

 Greening your home is definitely one of the leading trends 
in housing right now.  Due to the recession Americans are facing 
during this time, everyone is trying to make smart investments; 
however, a vast amount of Americans do not where or how to begin 
this search.  This paper will use six search terms and Google as 
a tool to find websites and evaluate them based on ten different 
attributes, target audience, and scope.  The results will be 
evaluated using descriptive statistics.  The findings suggest 
that certain key words such as “green” and “renovations” are 
more effective when searching for this information.  Proper 
wording of search terms combined with a good combination of 
search terms can lead to an adequate amount of information that 
could allow an individual to prioritize their green home 
improvements based on household needs.            
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Introduction 

Purchasing your first home is arguably one of the most 

important financial investment an individual makes in their 

lifetime.  According to Elsenberg, the average age of a first-

time homeowner is 33 years old (Elsenberg 2008).  Homeownership 

has increased from generation to generation.  Figure # 1 depicts 

homeownership rates broken down by race and generation. 

 

Figure #1:  Homeownership Rate (Source: JCHS tabulations of 1983, 1993, 2003 

AHS) 

According to the American Housing Society, homeownership has 

increased from 1983 to 2003.  Over that two decade span there 

was an 8% increase in minority and immigrant homeownership, as 
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well as a, 5% increase in native born white homeownership (AHS 

1983, 1993, 2003).  As of 2008, the first-time homeowner has an 

average income of $64,074 (Elsenberg 2008).  This is compared 

with an average income of $40,340 in 1983; however, this 

statistics do not include inflation and are before the economic 

downturn (AHS 1983).   

According to Bendimerad, the higher levels of homeownership 

and income will probably lead to an increase in the home 

remodeling market (Bendimerad 2005).   According to Morris and 

Winter, residential improvements and/or renovations usually 

occur with space or quality as the driving factors (Morris & 

Winter 1978).   Figure # 2 depicts the first time homeowner’s 

main reason for buying a home.  
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Figure # 2 displays price being the main factor driving a first-

time homeowner in their purchase.  Therefore, if space and 

quality are the main factors driving a home renovation and/or 

improvement then only 15% of the first-time homeowners have 

satisfied those needs as a top priority in choosing a first 

home.  Based on these statistics, up to 85% of the first-time 

homeowners may have a desire to make some type of home 

improvements and/or renovations.  Figure # 3 shows Morris and 

Winter’s causal model for influences on residential alteration 

as a housing adjustment behavior. 
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Figure # 2:  Main Reason First‐Time Homeowners Chose Home (Source:  
2008 NaConal AssociaCon ofHome Builders/ Housing Economics) 
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Hous ing  Adjus tment B ehavior (S ource:  Hous ing , F amily, and S oc iety by Morris  78)

 

Figure # 3 is a basic flowchart showing influences in a 

household that causes the homeowner to make home improvements 

and/or renovations.  Kevin Park states that ,”the demographic 

characteristics of the homeowner, such as age, income, and race, 

are used as predictors of the level and type of home improvement 

expenditures” (Park 2008).  According to Bendimerad, the peak 

remodeling ages occur between 35-45 (Bendimerad 2005).  

Moreover, younger households are more likely to engage in Do-It-

Yourself Improvements and/or Renovations, while older households 

tend to hire professional  help (Bendimerad 2005).    

 Due to the recent economic conditions, President Obama 

passed The American Recovery and Reinvestment Act of 2009.  This 

act includes the Residential Energy Efficiency Tax Credit, The 

Residential Renewable Energy Tax Credit, and First-Time Home 

Buyer Tax Credit.  The Residential Energy Efficiency Tax Credit 
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is a 30% tax credit with a $1500 cap given to a homeowner who 

makes energy efficiency improvements in the building envelope of 

an existing home and/or high-efficiency cooling, heating, and 

water-heating equipment.  For example, a homeowner who spent 

$1,000 on insulation, $800 on an energy efficient water heater, 

and $2,000 on energy efficient windows would qualify for a 

$1,140 tax credit through the Residential Renewable Energy 

program.  The Residential Renewable Energy Tax Credit is a 30% 

tax credit without a cap for homeowners who invest in renewable 

energy.  For example, a homeowner who spent $24,000 investment 

in order to install solar-powered electricity would qualify for 

a $7,200 tax credit through the Residential Renewable Energy Tax 

Credit.  The First-Time Home Buyer Tax Credit gives a first-time 

home owner a tax credit for up to $8,000. This is an example 

from www.federalhousingtaxcreditcredit.com : 

“Just as an example, assume that a married couple has 
a modified adjusted gross income of $160,000. The 
applicable phaseout to qualify for the tax credit is 
$150,000, and the couple is $10,000 over this amount. 
Dividing $10,000 by the phaseout range of $20,000 
yields 0.5. When you subtract 0.5 from 1.0, the result 
is 0.5. To determine the amount of the partial first-
time home buyer tax credit that is available to this 
couple, multiply $8,000 by 0.5. The result is $4,000.”      
  

These incentives are enough to make a renter want to 

achieve the American Dream and become a homeowner 

especially when combined with state and local incentives as 
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well.  Table #1 shows employed persons by occupation, sex, 

and age. 

Table # 1 Employed persons by occupation, sex, and age (Source:  Bureau 

of Labor Force Statistics) 

 

The arrows on the table above, point to the occupations 

that may have the expertise to make sound decisions on 

prioritizing green home improvements. Concepts such as 

energy efficiency and renewable energy are a part of a 

larger body of practice known as sustainable or green 
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building.  However, as the recent subprime lending scandal 

has shown, a vast majority of the American population does 

not have the financial literacy in order to make a sound 

decision concerning this matter.  Figure # 4 shows the 

foreclosures started from 1998-2007. 

 

Figure # 4 Foreclosures Started (Source:  Mortgage Bankers Association) 

Thus, the problem statement is as follows: 

Non-technical first-time homeowners have strong incentive 

to improve sustainability of housing, however; their lack 
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of expertise to effectively prioritize potential projects 

leaves them with no guidance in this area without making 

unnecessary expenditures. 

Background 

 There are numerous tools that a first-time owner can use in 

order to prioritize their home improvements and take advantage 

of the incentives that exist.  Information is the factor that 

contributes to the gap between the market’s and the owner’s 

valuation of home improvements and/or improvements (Gyourko and 

Saiz 2003).  For example, a major investment in low flow water 

fixtures throughout the house may be known precisely to the 

present homeowner, but not to prospective first-time owner 

(Gyourko and Saiz 2003).  A vast amount of publications have 

been printed in the area of greening a home, green remodeling, 

selecting green materials, and the list goes on.  However, since 

the diffusion of the computer and internet access into homes and 

schools, search engines have become the reference of choice. 

Figure # 5 shows the presences of internet in households based 

on age.  The statistics account for every individual in a 

household.
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Figure # 5:  Presence of Internet in Home (Source: US Census Bureau 2003)   

Based on these statistics, well over half of all individuals 

owning a home between the ages of 18-55 have the presence of the 

internet in the home.  Furthermore, the average age of the 

first-time homeowner is 33 years old and the peak remodeling 

ages are between 35-45 years old.  These statistics suggest that 

a majority of the homeowners in this demographic have access to 

the internet in the home.  Therefore, a search engine such as 

Google would be the most feasible method to use in order to find 

a useful online tool.  An online tool can be defined as any tool 

found on the internet that helps an individual make a formal or 

informal decision based on the resources provided.  The 

following excerpt is a brief explanation of how Google works 

from http://www.google.com/corporate/tech.html: 
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“The software behind our search technology conducts a 
series of simultaneous calculations requiring only a 
fraction of a second. Traditional search engines rely 
heavily on how often a word appears on a web page. We 
use more than 200 signals, including our patented 
PageRank™ algorithm, to examine the entire link 
structure of the web and determine which pages are 
most important. We then conduct hypertext-matching 
analysis to determine which pages are relevant to the 
specific search being conducted. By combining overall 
importance and query-specific relevance, we're able to 
put the most relevant and reliable results first.” 

Of course, a Google search can identify thousands of online 

tools in seconds.  However, Google is only as useful as the 

search terms that are entered.  Non-technical homeowners would 

not know that green home and sustainable home is not the same 

thing.  The United States Green Building Council explains a 

green home as follows, “Compared to a conventional home, a green 

home uses less energy, water and natural resources; creates less 

waste; is smartly located and built with as little impact on the 

land it sits on as possible; and is healthier for the people 

living inside.”  In contrast, sustainable homes are described by 

Newton House on 4/1/09 with the following conditions: 

“1. Climate appropriate passive solar design which 
minimizes the need for artificial heating and cooling, 
 
2. Site protection in design and during construction, 
 
3. Exclusive use of products which are recycled or made 
from renewable resources, 
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4. Management of own waste on site, including greywater and 
black water, 
 
5. Produce and efficiently manage electrical power, 
 
6. Collect and efficiently manage water resources, 
 
7. Provide food resources from a permaculture garden, and 
 
8. The house shall become part of the local ecosystem.” 

A similar situation occurs with other terms such as residential 

vs. home as well as, improvements vs. renovations. During this 

paper the author has taken a non-technical perspective and will 

use each pair of terms above interchangeably.  Thus, the 

author’s research question is as follows: 

How much information does a Google search provide to support a 

non-technical first-time homeowner in prioritizing home 

improvements based on individual household needs? 

Research Objectives and Approach  

 The primary objective is to evaluate the resources out 

there on line for non-technical first-time homeowners.  The 

design of this research is modeled after the study of 

commercial-scale decision support tools conducted by Keysar & 

Pearce (2007). 

The second step was to classify the websites based on 

target audience and scope.  These criteria will be defined later 

in the paper as well. 
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The third step was to get a third party to validate the 

author’s website ratings and classifications for interrater 

reliability in order to ensure that the research approach was 

sound and easily repeatable. 

The fourth and final step was to draw conclusions about the 

comprehensiveness of resources available to first-time, non-

technical homeowners through Google to support effective 

decision making. 

Figure # 6 will describe the research approach taken will 

performing this research. 



 

15 | P a g e  
 

1) Enter Search Term In Google 

2) Go To The First Ten Site For 
Each Term  

4) Evaluate Each Site Based on 
Audience

3) Evaluate Each Site  Based on 
Scope 

8) Make Suggestions for Further 
Research 

7) Draw Conclusion 

5) Rate Each Site Based on 10 
Attributes

6) Analyze Data Using 
Descriptive Statistics  

 

 Figure # 6:  Research Approach Flowchart 

Methodology 

Definitions  

 The author’s sample consisted of 60 different websites, the 

top ten for each of the six combinations of search terms,  as 

generated by the “Google” search engine.  These websites were 

classified by scope, target audience, author type, and ten 
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different attributes that were used to measure the extent to 

which these websites could be used as a resource.  Other columns 

were used to mitigate redundancies in the search engine, such as 

repeat links.  Furthermore, as items were classified, anytime 

that one of the keywords used to classify the websites was used 

it was automatically put in category. 

Scope Column 

 The Scope Column was classified into five different 

categories which are Products, Sales, Information, Professional 

Networking, and News Articles.  The author defined the Scope as 

a general description of the contents/topics on the website.  

For example, a website that is an e-store would have received a 

“P” for products and an “S” for sales in the Scope Column.   

Products are defined as building materials, services, or 

merchandise that have been highlighted or reviewed on the 

website.  For example, a website that contained a list of green 

building materials with end user reviews would have received a 

“P” for products in the Scope Column.   

Sales are defined as any websites with products for sale, 

shopping carts, or quote forms included on the website.  For 

example, if a website had products/services for sale and an 

individual can make the purchase on that website without being 
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linked to an e-store, then the website received an “S” for sales 

in the Scope Column. 

Information was defined as any data, document, video, 

event, or written description that was not a news article.  For 

example, a website with the title of “Ten Steps to Greening Your 

Home” would have been classified as an “I” for information in 

the Scope Column. 

Professional Networking was defined as any website with 

links and/or a directory to building professionals.  For 

example, if a website had a data entry form for an individual to 

find a contractor in there area, then it would have been 

classified as a “PN” for professional networking in the Scope 

Column. 

News Article was defined as a document with an author that 

has been published from a creditable source.  A credible source 

would have been a newspaper, book, scholarly journal, and/or 

magazine.  For example, if a document with the title “Ten Steps 

to Greening Your Home” by John Doe that was published in the 

Green Living Magazine, then it would have received an “N” for 

news article in the Scope Column.   

If a website had a rating system reference, then it would  

receive an “R”.  Rating system references are defined as links 
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and/or references to rating systems such as LEED Homes, Earth 

craft, H.E.R.S., etc. 

Target Audience  

The Target Audience Column consisted of four different 

categories which were Owner, Builder, Architect, and 

Comprehensive.  The Target Audience is defined as a specific 

group or individual that the website is aimed at appealing to.  

For example, a website that content consists of “Ten Steps to 

Greening Your Home” would receive an “O” for owner in the Target 

Audience column. 

If a website had the owner as the target audience, then it 

would have been worded from an owner’s perspective and used 

layman’s terms instead of standard terminology.  For example, 

any website that used possessive language and/or simple terms to 

describe products, systems, or methods would have received an 

“O” for owner in the Target Audience column. 

If a website had the builder as the target audience, then 

it would have included building codes, been worded from a 

builder’s perspective, and used standard terminology.  

Furthermore, if a website that had key terms like building, 

contractor, or trades on it would have also qualified.  For 

example, if a website had a tab that said “Best Practices in 
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Green Building”, then it would receive a “B” for builder in the 

Target Audience Column. 

If a website had the architect as the target audience, then 

it would have included designs, been worded from an architect’s 

perspective, had product selection, and used standard 

terminology.  For example, if a website has a tab that says 

“green design”, then it would have received an “A” for architect 

in the Target Audience Column.  

If a website had a comprehensive target audience then it 

would have been well rounded and included information that 

helped the owner, the architect, and the builder.  For example, 

if a website contained case studies and/or do it yourself 

videos, then it would have received a “C” for comprehensive in 

the Target Audience Column. 

Search Strategy     

Google assisted the author in developing a list of websites 

that contained information on the four categories that were 

mentioned above.  The following terms were used in these 

searches: 

• “Green Home Improvements” 

• “Green Residential Improvements” 

• “Green Home Renovations” 



 

20 | P a g e  
 

• “Sustainable Home Improvements” 

• “Sustainable Residential Improvements” 

• “Sustainable Home Renovations” 

The author checked the first ten different websites that 

appeared from each term above.  The terms “different websites” 

were used in order to mitigate confusion with the first twenty-

five links because some search results may have had more than 

one link to the same website.  Moreover, repeat links were not 

included in the sample.  After the repeat links and bad links 

were eliminated, the sample included a total of 52 web 

sites/online tools. 

Classification Strategy  

 Websites were classified into three different categories 

that were called low, medium, and high to represent the utility 

of their information for non-technical, first-time homeowners.  

The websites were evaluated based on ten different attributes 

that such a user would have been looking for on the website.  

The ten attributes were as follows: 

1.       Frequently Asked Questions Section (FAQ’s) 

2.       Tips 

3.       Walkthroughs 

4.       Online Calculators/Estimators  

5.       Instructional Video 

6.       Product Reviews 
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7.       Room/ Project Specific Case Studies 

8.       Professional Help 

9.       Financial Advice (Financing and Incentives) 

10. Investment Information (Cost Info, ROI, Lifecycle Cost) 

  

If a website had three or fewer of these attributes, then it was 

considered to have a low rating.  If a website had four to six 

attributes, then it was assigned a medium rating.  If a website 

had seven or more attributes, then it was considered to have a 

high rating.  Furthermore, as items were classified, any time 

that one of the keywords used to classify the websites was used, 

it was automatically counted in that category.  A website was 

considered to be the same if the root domain name did not 

change.  For example, www.vt.edu/ and www.vt.edu/student_life 

would have been considered to be the same website.  Figure # 7 

is an explanation screen shot to help visualize the process. 

   

    

 

 

    D     E        F          G 
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Figure #7 Explanation Screen Shot (Source: http://www.ecohomemagazine.com/) 

Screenshot Explanation 

 The letters “A”, “C”, and “F” on the screen shot were 

examples of keyword identification for the scope column and 

certain attributes.  The target audience was considered to be 

comprehensive due to keywords like building science (builder), 

green building & design (architect), and green programs & events 

(owner).  The letter “H” was an example of resources that were 

not on the actual site.  For example, when an individual clicked 

these links the basic domain of the website changed; therefore, 

any information found after clicking the link was not considered 

to be on the original site that was found by the Google search.  

   H 

  A                B              C   

C 
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In the scope column, this website received the letters “P”, “I”, 

“N”, and “R”.  Overall, the website contained five out of ten 

attributes and received an “M” for medium rating.  The four 

attributes that were identified are as follows:  Tips, 

Walkthrough, Product Reviews, and Investment Info.      

Attribute Examples 

Frequently Asked Questions were defined as the area on a 

website that had a link labeled “frequently asked questions” or 

FAQ’s.   

 Tips were defined as specific pieces of information 

intended to advise an individual on a topic with no sequential 

preference/logic to the order in which they are given.  For 

example, a website with information such as “Little things to do 

in order make your home greener” where the items on list were in 

no particular order of importance or sequence would have been 

considered to be a tip attribute. 

 Walkthroughs were defined as specific pieces of information 

intended to advise an individual on a specific topic with a 

sequential preference/logic.  For example, a website with 

information such as “Ten steps to make your home greener” would 

have been considered to be a walkthrough attribute, since the 

term “steps” implies a sequence or logical order. 
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Online Calculators/Estimators were defined as an online 

tool that allowed an individual to input values/quantities and 

receive an accurate output that is applicable to a process.  For 

example, if a website contained an online tool that allowed an 

individual to input the amount of square feet they were painting 

and the tool had an output that told them how many gallons of 

paint were required to complete that process, then that would 

have been considered to be an online calculator/estimator 

attribute. 

 Instructional Videos were defined as videos that gave a 

detailed description of a process.  For example, if a website 

had a video that showed how to build a deck step by step, then 

it would have been considered to be an instructional video 

attribute.  

 Product Reviews were defined as opinions given on a 

specific item by individuals that have used the item.  For 

example, if a website had a product that an individual could 

have rated and/or written a review about after using it, then it 

would have been considered to be a product review attribute. 

Room/Project Specific Case Studies were defined as detailed 

information given on a specific area and/or site that was 

intended to be used as a reference for similar projects.  For 

example, if a website contained a list of case studies for home 
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improvements categorized by rooms, then it would have been 

considered to be a room/project specific case study. 

Professional Help was defined as any directory/database of 

Architecture, Engineering, or Construction (AEC) professionals 

used for quotes and/or a professional opinion.  For example, if 

a website contained a list of local contractors for specific 

jobs, then it would have been considered to be a professional 

help attribute. 

Financial Advice was defined as any information given on 

incentives, grants, financing options, and/or tax credits.  For 

example, if a website has information tax credits an individual 

would qualify for by installing their product, then it would 

have been considered to be a financial advice attribute. 

Investment Information was defined any information given on 

green features, cost, return on investment, and lifecycle cost.  

For example, if a website has products with prices, then it 

would have been considered to be an investment information 

attribute. 

Results/Findings 

 Overall, sixty different web sites/online tools were looked 

at.  There were six web sites/online tools that were repeat 

links as well as, two bad links.  The following paragraphs 
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describe the distribution of web sites in terms of target 

audience, scope, attribute frequency, and usefulness ratings.   

 Figure # 8 depicts the percentage of the target audience 

based owner, builder, architect, or comprehensive.   

    

Figure # 8:  Target Audience Percentages  

As seen above, 33 of the online tools target audience were 

directed towards the owner.  Seventeen of the online tools were 

considered to be comprehensive, while only two online tools were 

directed exclusively towards the architect, and zero were 

directed just at the builder. 

 Figure # 9 depicts the results dealing with the scope 

classification. 
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Figure # 9: Scope Classification Results    

As seen above, information was the most frequent scope or 

purpose of the online tools with a count of 35.  Rating system 

references and news articles came in second and third with a 

count of 20 and 18 respectively.  Sales, products, and 

professional networking came in fourth, fifth, and sixth with 

counts of 13, 9, and 5 respectively.  It should be noted that 

some sites were counted more than once if they had more than one 

purpose or scope.  
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  Figure # 10 depicts the frequency of attributes for each 

online tool. 

 

Figure # 10:  Attribute Frequency 

The rankings for frequency in the context of attributes of each 

online tool are as follows: 

1.     Tips (33) 

2.     Room Specific/Case Studies (20) 

3.     Investment Info (11) 

4.     Financial Advice (10) 

5.     Product Reviews  (9) 

6.     Walkthrough  (8) 
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6.    Professional Help (8) 

6.    FAQ’s (8) 

9.    DIY Videos (4) 

10.   Calculator/Estimator (2) 

 Figure # 11 shows the distribution of ratings from the 

sample.

 

Figure #11:  Ratings Results for Online Tools 

As seen above, online tools with a low rating were the most 

frequent of the sample with a count 34.  Medium rated online 

tools came in second and high rated came in third with 15 and 1 

respectively.  There were also two bad links as well as, six 

repeat links in the sixty website sample.  
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 Figure # 12 is a stacked bar graph comparing usefulness 

ratings for the sample of websites. This graph shows the 

comparative usefulness for websites returned by each search term 

based on percentages. 

 

Figure # 12:  Ratings Based on Search Terms 

 Figure # 13 is a stacked bar graph comparing target 

audiences for the sample of websites. This graph shows the 

target audience for web sites returned by each search term based 

on percentages.   
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Figure # 13:  Target Audience Based on Search Terms 

 Figure # 14 is a stacked bar graph based comparing scope or 

the sample of web sites. This graph shows the scope for web 

sites returned by each search term based on percentages.  
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Figure # 14:  Scope Based on Search Terms 

Conclusions 

In conclusion, there is a vast amount of online tools that 

can be found using Google.  By using a variety of search terms 

and thoroughly going threw website the non-technical first-time 
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homeowner can find all the information needed to make sound 

decisions based on their household needs.  However, room for 

improvement still exists 

 Based on the descriptive statistics derived from the data a 

number of conclusions can be drawn.  Assuming that more 

information made easily accessible by Google will be helpful to 

non technical first-time homeowners; however, there is a 

definite need for more in comprehensive, detailed websites, as 

only one of the web sites in the sample had at least seven of 

the attributes needed in order to receive a high rating.  

Furthermore, there were not any online tools that had the 

builder as the exclusive target audience in this sixty website 

sample.  Professional networking websites were also lacking in 

the sample.   

 Based on the search term data, the search terms beginning 

with “green” brought out more online tools with medium ratings.  

On the other hand, the search terms beginning with “sustainable” 

produce more online tools that received low ratings.  The word 

“renovation” also produced the most online tools with medium 

ratings.  Overall, the most useful search term was “Green Home 

Renovations” because it produced the only website with a high 

rating which was Green Building Resources.  
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Suggestion for Future Research  

 When conducting further research on this subject the future 

researchers could do the following in order to improve upon the 

findings: 

• Use a survey to find most common search terms used by non-

technical users seeking information about green or 

sustainable home improvements 

• Use a survey to find most requested and or helpful online 

tool attributes for this audience 

• Use a different search engine 

• Use a bigger sample 

• Use additional search terms such as “energy efficient” to 

capture more detailed facts of green and sustainable 

building. 

These steps would help to explore a broader spectrum of tools 

that first time homebuyer might find in their search, and would 

provide a better understand of what types of information are 

most useful for this audience.  This information could then 

guide the developers of future tools to integrate the 

information most useful for their target audiences. 
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