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Mission: The Center for Industry Research & Workforce Alignment, in close partnership with local businesses,
government, and academia, delivers future-focused labor-market data and workforce information enabling
educational institutions to make proactive and flexible decisions in response to the evolving workforce needs of
Delaware’s competitive industries.
Vision: The Center for Industry Research & Workforce Alignment strives to be Delaware’s key source of labormarket insight to enable educational institutions to better align their program and training resources to meet the skill
demands of business and industry.
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This report was completed by The Center for Industry Research and Workforce Alignment (CIRWA), an initiative of
Delaware Technical and Community College. It was completed in cooperation with the California Centers of
Excellence as part of the USDOL-ETA Trade Adjustment Assistance Community College Career Training grant
awarded to Delaware Tech in October 2011. Special thanks to the following individuals from the California
Community Colleges’ Centers of Excellence:

Elaine Gaertner – Former Statewide Director of Centers of Excellence
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1218 Fiddlers Green
San Jose, CA 95125
John Carrese – Director, Bay Region Center of Excellence
City College of San Francisco
50 Phelan Avenue Cloud Hall, Rm 233
San Francisco, CA 94112
Zhenya Lindstrom – Director, San Diego-Imperial Regions Center of Excellence
Chaffey College
5897 College Park Ave
Chino, CA 91710
This workforce solution was funded by a grant awarded by the U.S. Department of Labor’s Employment and Training Administration. The
solution was created by the grantee and does not necessarily reflect the official position of the U.S. Department of Labor. The Department of
Labor makes no guarantees, warranties, or assurances of any kind, express or implied, with respect to such information, including any
information on linked sites, and including, but not limited to accuracy of the information or its completeness, timeliness, usefulness,
adequacy, continued availability or ownership.
Unless otherwise specified, this work by Delaware Technical Community College is licensed under a Creative Commons Attribution 4.0
International License: http://creativecommons.org/licenses/by/4.0/.
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Executive Summary
Delaware Technical Community College requested this labor market scan in an effort to determine employment
dynamics and drivers for the following set of engineering technology programs:
1.
2.
3.

Civil Engineering Technicians (n=49)
Surveying Technicians (n=46)
Architectural Engineering Technicians (n=28)

4. Environmental Engineering Technicians (n=42)
5. Construction Management Technicians (n=43)
6. Water/Wastewater Operators (n=44)

*(n) = number of firms that responded to the regional survey of employers for the occupation

The scan seeks to provide Delaware Tech faculty and administrators with data outcomes and recommendations
specific to each occupation that will aid in course development, curriculum delivery, and non-credit training and
certifications that will give students an advantage in the job market upon graduation. The scan examines engineering
technicians within a 13-county mid-Atlantic region that includes all three counties in the State of Delaware and ten
bordering counties in Pennsylvania, Maryland and New Jersey. The scan includes data and information that
addresses a range of workforce issues including employment demand, soft and technical skill needs, educational
preferences, and wages.
This scan includes information gleaned from a regional survey of employers which yielded responses from 153 firms.
Given that firms may employ multiple types of technicians, many respondents completed the survey for more than
one occupation resulting in 252 occupation-level responses. Executive interviews were held with 17 individuals
from 15 firms so as to provide qualitative context to the survey data.

Top Industries for Employment of Engineering Technicians – Survey Data
The Construction, Professional Scientific &
Technical Services, and Government (Public
Administration) sectors together accounted for 141 of
153 responses (92%). Construction industry responses
were comprised of 2 main subsectors, Construction of
Buildings and Heavy Civil Engineering Construction.
Architectural, Engineering, Drafting, Interior Design,
Surveying, and Testing firms made up the majority of
responses for the Professional Scientific & Technical
Services
industry.
Public
Works,
Public
Transportation, and Municipalities made up the
majority of responses from the Government sector.
The Government, Professional, Scientific & Technical
Services, and Construction industries are ranked first,
sixth, and ninth respectively in terms of their regional
employment levels.

Figure 1. Percent of Survey Responses by
Industry

Construction (n=35)
8%
23%
25%

Professional Scientific &
Technical Services (n=67)
Public Administration
(n=39)

44%

Other (Comb. Utilities,
Manufacturing, & Waste
Mgt/Remediation) (n=12)

Drivers of Employment Growth – Survey Data
Roughly 36% of firms predict that demand for this cluster of engineering technicians will grow over the next
three years. Forty-one percent (41%) predict that demand will remain the same and 19% were unsure as to how
demand would shift. Below is a list of market factors that were identified in an open ended question as having the
greatest impact on employment demand over the next 3 years. The percentage of firms that listed that factor is also
provided.
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1.

Economic Recovery (35%) –As the construction market slowly rebounds and financing requirements ease, the
long-suppressed architecture and design market will gain momentum and add jobs to accommodate increased
workloads.

2.

Increased Regulatory Requirements (21%) –Increased regulatory requirements will drive the need for added
jobs at the technician level. Land use and water management regulations will spur the need for more highlytrained inspectors, testers, and drafters, particularly in the environmental and water management sectors.

3.

Increased Demand Due to Rising Population (10%) – Fifteen firms predict that steady increases in the region’s
population will force the creation of new services to meet demand. New health care facilities, housing
developments, and water/wastewater treatment plants will be required to accommodate a rise in the aging
population as well.

4.

Increasing Environmental Awareness (10%) –As more builders and land owners seek to reduce their energy
expenses and carbon footprint, the need for technicians and drafters that are knowledgeable about energy
efficient materials, processes and green infrastructure will increase.

Engineering Technician Employment Outlook – Extrapolated Survey Data
The table below provides extrapolated employment data based on responses gathered in the regional survey of
employers. Total 3YR openings were calculated by combining 3YR job change and openings due to projected
retirements and turnover.
Projected
Turnover

Total 3YR
Openings
incl.
Growth

Annual
Openings
over next
3 yrs.

112 (12%)

119 (13%)

378

126

39 (7%)

39 (7%)

68 (12%)

146

49

309

59 (24%)

23 (9%)

39 (16%)

121

40

588

672

84 (14%)

87 (15%)

55 (10%)

226

75

188

1,428

1,844

416 (29%)

134 (9%)

124 (9%)

674

225

Water/Wastewater
Operators

195

1,498

1,665

167 (11%)

132 (9%)

100 (7%)

399

133

All Technicians

649*

5,277

6,189

912 (17%)

527 (10%)

505 (10%)

1,944

648

3YR Projected Openings

Estimated
Universe
of Firms

Current
Employment

Projected
Employment
in 3 years

Projected
Job Growth

Projected
Retirements

Civil Eng.
Technicians

247

944

1091

147 (15%)

Surveyors/Survey
Eng. Technicians

234

569

608

Architectural Eng.
Technicians

117

250

Environmental Eng.
Technicians

208

Construction Mgt.
Technicians

*Reflects the number of firms that have at least one of these occupations on staff. This number is not the sum of each occupation’s universe of firms.

Combined employment for all occupations in the region could be as high as 5,277 jobs. This is a conservative estimate
based on the survey’s qualifying and occupational incidence rates (the percentage of firms in each industry that
currently employ any of the technicians of focus and the percentage of qualifiers that hire each specific occupation).
That being said, CIRWA estimates that this survey data (n=153) is representative of approximately 24% of the
total “universe of firms” (649 firms).
The survey data indicates that participants are projecting a 17% increase in employment over the next 3 years.
Retirement and turnover rates are predicted to hover around 10% over the next 3 years. Combining job growth with
openings due to retirements and turnover, the data indicates that the 13-county region could see as many as 648 job
openings annually within these occupations.
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Supply/Demand Gap Analysis – Extrapolated Estimates
The table below provides an overview of regional program graduates based on IPEDS (Integrated Postsecondary
Education Data System) data compared to CIRWA’s extrapolated estimates of annual and 3-year position openings
for all technicians of focus except for water/wastewater technicians, which do not report into IPEDS. Data provided
in this table is aggregated; however, extrapolated estimates specific to each discipline can be found within each
occupation’s section of this report.
IPEDS Regional Graduate Data versus Extrapolated Estimates for Regional Position Openings
Openings due to
Growth

All Technician
Occupations (excl.
Water/Wastewater
Operators)

Openings due to
Replacements

Total Position
Openings

Average Regional
Program Graduates

Supply/Demand
Gap

Annual

3-YR
Total

Annual

3-YR
Total

Annual

3-YR

Annual
Avg.

3 –YR
Total

Annual
Deficit

3-YR
Deficit

248

745

267

800

515

1,545

87

261

(428)

(1,284)

Please note: While the supply gap shown in the data may seem large, it is likely that the firm-level job growth mean
on which “Openings due to Growth” extrapolations were based is slightly inflated due to the inherently optimistic
bias of self-reported data. In addition, medium and large size firms are overrepresented in the completed survey
sample by approximately 15%. This could potentially skew the average growth rate toward the high end since a
greater percentage of medium and large firms responded than is represented in the population database. It is also
important to keep in mind that this gap does not necessarily reflect a shortage of “associate degree-prepared”
workers since a large percentage of these workers do not currently possess an associate degree and there are no
industry standards that require job candidates to have or obtain one to hold these positions. Finally, completion data
does not include graduates of any programs that do not receive federal financial aid since those programs do not
report to IPEDS. Regardless, the data shows that even when putting growth projections aside, programs are still
not producing enough graduates to meet the replacement needs of these occupations due to retirements and
turnover.

Employer Hiring Challenges and Skill Needs – Survey Data
More than 50% of all responses from employers indicated that it is “difficult” or “very difficult” to find a
qualified candidate to fill these job openings. Seventy-four percent (74%) of employers’ responses indicated that
it is at least “somewhat difficult” to find a highly-qualified job candidate.
Sixty-five percent (n=198 occupation-level responses) of
respondents identified “Lack of relevant work experience” as a
contributing factor in their difficulty finding qualified
workers. Additional contributing factors include:
 Lack of position-related technical skills (59%)
 Lack of “employability” or “soft” skills (52%)
 Lack of required education and/or training (51%)
This data suggests that when hiring for technician-level
positions, firms are experiencing a variety of competing factors
that contribute almost equally to their difficulty in finding
qualified talent.

Figure 2. Difficulty Finding Qualified
Applicants (n=252)

Not
Difficult
18%

Don't
Know
8%

Somewhat
Difficult
23%

Very
Difficult
16%
Difficult
35%
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Common Skill Needs across All Occupations
Executive interviews conducted with regional employers of these technicians and open-ended questions included in
the regional survey revealed several employment needs that cut across all occupations. This data was analyzed and
combined to compile a comprehensive list of themes that are changing the way employers identify “highly-qualified”
applicants for these jobs.
1.
2.
3.

4.

5.

Relevant work experience – Employers want to see project outcomes and a summary of the job applicant’s
contributions on previous projects.
Knowledge of state and local mandates, codes and regulations – A baseline knowledge and
understanding of codes and regulations is becoming a “must-have” within all of the occupations of focus.
Ability and desire to build relationships and network – Many of these firms rely on client networking
and word-of-mouth recommendations. Technicians must have the interpersonal skills necessary to
facilitate new business opportunities for the firm.
Global Positioning and Geographic Information Systems – GPS and GIS are not new technologies, but
they are rapidly increasing in daily use within these industries and improving the accuracy and detail of
drawings and blueprints for firms.
Need for greater diversity in the Architectural/Engineering industry – The general lack of workforce
diversity in the architectural and engineering industries is a growing concern for firms that desire their
workforce be more reflective of their multicultural client base.

Soft Skill Needs by Degree of Importance to these Positions
Employers were asked to rank, in general, the degree of importance of several “soft” skills that cut across all of these
occupations. Figure 3 provides a breakdown of the 153 responses from survey-takers ranked from top to bottom
according to the percentage of firms that identified the skill as either “very” or “moderately important”.

Figure 3. Importance Level of Soft Skills Across All Occupations (n=153)
Exercise sound judgment in decision
making

84%

Time Management/Prioritization

69%

Work effectively as part of a team

Write technical reports

Very Important

6

20%

44%

39%

11%

10%

39%

29%

Relationship Building/Networking

8%

54%

35%

25%

Low Importance

Not Applicable

5%

4%

22%

46%

3%

6%

23%

31%

Moderately Important

3%

37%

31%

Effectively lead, manage, and
supervise

3%

20%

52%

Recognize the need for continuing
professional development

3%

27%

76%

Write clear and concise
correspondence

Conduct technical presentations

13%

8%

17%

Key Conclusions and Recommendations
The conclusions and recommendations provided below offer a brief overview of key outcomes from this study based
on the regional survey of employers and interviews with local firms that hire these technicians. For more detailed
information about each of these findings and recommendations, please see the full Conclusions and
Recommendations section of the report which begin on page 44.

Key Conclusions
1.

The region is not producing enough of these types of technicians to fill the replacement or growth need
projected through 2018. The supply/demand gap analysis shows that until the region is able to increase the
supply of associate-degree prepared workers to enter these jobs, employers may be forced to continue hiring
individuals without the level of educational preparation and experience they prefer in order to fill job openings.

2.

Computer technology and software applications are changing the “must-have” skills needed for these jobs.
Forty-nine percent (49%) of survey respondents feel that advancements in software packages, particularly 3D
drafting, GPS/GIS applicability and project management software, is a key factor that will impact technical skill
need over the next few years. As a result, knowledge of these programs is in high-demand and could soon
become “must-have” for employment.

3.

On-site work experience (preferably on a construction site) gives new program graduates a significant
advantage over job applicants lacking this experience. Eleven out of 15 firms (more than 70%) noted that they
prefer to see some sort of construction experience on a job applicant’s resume. Familiarity with scheduling,
budgeting, safety protocol, and the sequence of activities that occur on a job site gives new workers the
perspective needed to plan, anticipate and predict in their specialty areas.

Key Recommendations
1.

Promote involvement and partnerships with K-12 and other related organizations in an effort to increase
teachers’, counselors’, parents’, and middle and high school students’ awareness of engineering technology
options available to them.

2.

Continue working toward developing a 4-year engineering technology degree within the State of Delaware to
stimulate more connected degree opportunities for Delaware Tech graduates in these fields.

3.

Consider retiring the AAS in Interior Architectural Design program currently located at Terry Campus and the
AAS in Water Quality program currently located at Owens Campus due to low current and projected demand
from industry.

4.

Consider adopting a cooperative workplace education experience or internship as a requirement for graduation
in the Civil, Surveying, Architectural, Environmental, and Construction Management programs.

5.

Consider curriculum updates or changes that would place increased emphasis on exposing students to software
applications, state codes and regulations and the importance of developing interpersonal and networking skills
as these are all “high-need” areas for local employers.
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Introduction
Delaware Technical Community College requested this labor market scan in an effort to determine employment
dynamics and drivers for several of the College’s engineering technology programs. This research seeks to provide
Delaware Tech faculty and administrators with data outcomes and recommendations specific to each occupation that
will aid in course development, curriculum delivery and non-credit training and certifications that will give students
an advantage in the job market upon graduation. The occupations examined include:
1.
2.
3.

Civil Engineering Technicians (n=49)
Surveying Technicians (n=46)
Architectural Engineering Technicians (n=28)

4. Environmental Engineering/Science Technicians (n=42)
5. Construction Management Technicians (n=43)
6. Water/Wastewater Operators (n=44)

*(n) = number of firms that responded to a regional survey of employers for the occupation

Engineering technology, as opposed to engineering, is defined as utilizing the principles and theories of science,
engineering, and mathematics to solve technical problems in research and development, design, planning,
construction, inspection, and testing and operating equipment. Engineering technologists’ and technicians’ work is
more practically oriented than that of scientists or engineers and focuses on existing technology and infrastructure
rather than process or product design.1
This scan examines engineering technicians within a 13-county mid-Atlantic region that includes the three counties
in the State of Delaware and ten bordering counties where graduates of Delaware Tech are likely to find employment.
The purpose of this scan is to examine current and projected employment levels, how these jobs are changing due to
a variety of market drivers, and what Delaware Tech and other community colleges can do to ensure that associate
degree programs accurately reflect the skill needs of employers in the near future.
This scan primarily highlights data and information gleaned from an extensive workforce survey conducted in July
of 2014 from a sample of over 7,400 companies in the region. Survey interviewers fully screened 400 firms for
qualifying criteria. Surveying efforts resulted in 252 occupational-level completions from 153 firms. Several firms
responded for more than a single occupation. Extrapolations of employment data were conducted to provide readers
with a more comprehensive picture of current and projected workforce demographics and to perform a
supply/demand gap analysis for the region. In addition, executive interviews were held with 17 individuals from 15
public and private sector firms and existing sources were researched for secondary supporting data. This scan is
designed to provide an Occupational Cluster Overview with data outcomes for topics that reach across all occupations
of focus as well overviews of each individual occupation with data outcomes unique to those positions. Aggregate
employment data and extrapolated estimates can be found in Appendix A which begins on page 47.

Regional Overview
CIRWA examined a regional area of 13 counties within 4 states in the mid-Atlantic region for this study. These
counties and states include:
 Kent, New Castle, and Sussex Counties in Delaware;
 Caroline, Cecil, Dorchester, Kent, Queen Annes, Wicomico, and Worcester Counties in Maryland;
 Salem County in New Jersey; and
 Chester and Delaware Counties in Pennsylvania

1

Bureau of Labor Statistics – Occupational Outlook Handbook, 2013
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Given Delaware’s small size and the fact that many
residents commute into and out of the State for work
every day, the 10 counties bordering Delaware were
included in order to gain a more accurate picture of
current and future employment. This data will inform the
College’s educational programs and job placement
strategies.
While Delaware’s strategic location puts it within easy driving distance
of New York, Philadelphia, Baltimore, and Washington, D.C., much of
the state is immediately surrounded by rural, sparsely populated
counties with very low concentrations of industry. Six of the 13 counties
we examined in this study have a residential population of less than
70,000 people. In contrast, the northern region of our area of focus is
heavily populated and contains a high concentration of business and
industry. Because of this disparity, Appendix A of this report highlights
regional (urban and rural) differences in the survey’s employment data.
The “urban region” includes Chester and Delaware Counties in
Pennsylvania, New Castle County in Delaware, Cecil County in
Maryland, and Salem County in New Jersey. The “rural region” will
include all other counties included in this report.

Figure 1. Residential Population by County

Caroline

Occupational Cluster Overview
Top Industries for Employment of Engineering Technicians
Three major industries represent the majority of all employment of these six occupations. The Construction,
Professional Scientific & Technical Services, and Government (Public Administration) sectors together account
for approximately 16,800 firms and 297,000 jobs in the 13-county region of focus. This is approximately 26% of all
jobs in the region as well as 26% of all firms. Overall, total employment in these three industries is projected to grow
by approximately 9% between 2012 and 2020.2 The percent of survey responses by industry are provided below.
Figure 2. Percent of Survey Responses by
Construction industry responses were comprised of two
Industry
main subsectors, Construction of Buildings and Heavy
Civil
Engineering
Construction.
Architectural,
Construction (n=35)
8%
Engineering, Drafting, Interior Design, Surveying, and
23%
Testing firms made up the majority of responses for the
Professional Scientific &
25%
Technical Services (n=67)
Professional Scientific & Technical Services industry.
Public Administration
Public Works, Public Transportation and Municipalities
(n=39)
made up the majority of responses from the
Other (Comb. Utilities,
44%
Government sector. Twelve responses from three other
Manufacturing, & Waste
Mgt/Remediation) (n=12)
industries were combined to create the “Other”
industries sector. The Government, Professional, Scientific & Technical Services, and Construction industries are
ranked first, sixth, and ninth respectively in terms of their regional employment levels. These industries provide
strong wages with workers in these three sectors earning an average salary of $76K per year.

2

EMSI – 2014.3 – QCEW Employees, Non-QCEW Employees, and Self-Employed
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3YR Hiring Data for Firms That Do Not Currently Employ Technicians - Survey Data (n=44)
Of the 400 firms that completed the screening process for the survey, 153 (38%) submitted a complete survey response
for at least one of the engineering technicians being examined in this study. Forty-four (44) of the 247 firms (18%)
that do not currently employ one of the technicians of focus indicated that they do plan to hire at least one
technician-level worker within the next 3 years. Twelve (12) firms plan to hire for more than one occupation. Below
is a breakdown of projected 3-YR hires for firms that do not currently employ technicians.

Table 1. Firms that DO NOT Currently Employ Technicians, but Plan to Hire within 3YR (n=44)
Occupation

# Firms* (44)

# # Positions

Civil Engineering Technicians

9

12

Surveying Technicians

7

11

Architectural Engineering Technicians

14

21

Environmental Engineering Technicians

5

6

Construction Management Technicians

22

29

Water/Wastewater Operators

3

4

TOTAL

83

*Note: 8 firms indicated they will hire two occupations and 4 firms indicated they will hire 3 occupations

Market Drivers of Employment Demand– Survey Data (n=153)
Roughly 36% of firms predict that the demand for these types of engineering technicians will grow over the next
three years. Forty-one percent (41%) predict that demand will remain the same and 19% were unsure as to how
demand would shift. Just 4% of firms (n=6) indicated that demand for these occupations would decline.
Survey respondents were asked about the market drivers they feel
will contribute to employment growth in these occupations over
the coming years. All responses were grouped into broad
categories and aggregated to determine the following top three
employment drivers:
1.

2.

Economic Recovery (35%) – Fifty-three (53) employers
identified slow but steady economic recovery as the top
driver of employment. As the construction market slowly
rebounds and financing requirements ease, survey
respondents feel that the long-suppressed architecture and
design market will gain momentum and add jobs to
accommodate increased workloads.

Figure 3. Percent of Respondents that
Predict Demand will Grow, Stay the
Same, or Decline

19%

Grow
36%

4%

Stay the Same
Decline
Unsure

41%

Increased Regulatory Requirements (21%) – Thirty-two (32) firms indicated that increasing regulatory
requirements will drive the need for added jobs at the technician level. Land use and water management
regulations will spur the need for increased inspectors, testers, and drafters, particularly in the environmental
and water management sectors.
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3.

Increased Demand for Services Due to Rising Population (10%) – Fifteen firms predict that a continuing rise
in the region’s population will force the creation of new and increased services to meet demand. New health
care facilities, housing developments, and water/wastewater treatment plants will be required to
accommodate a rise in the aging population as well.

4.

Increasing Environmental Awareness (10%) – Fifteen firms identified increasing environmental awareness as
a driver of employment growth in the coming years. As more builders and land owners seek to reduce their
energy expenses and carbon footprint, the need for technicians and drafters that are knowledgeable about
energy efficient materials, processes and green infrastructure will increase.

Several other reasons for employment growth were specified in the survey responses. Among them:
5. Need to Upgrade the Region’s Aging Infrastructure (n=11 or 7%)
6. Advancing Technology (n=9 or 6%)
7. Increasing Retirements (n=7 or 4%)
Overall, 41% of firms do not anticipate any drastic change in the demand for these technicians. The weak economic
recovery has stalled business expansion over the last 7 years. As a result, firms are cautiously optimistic about adding
jobs in the immediate future. Roughly 4% of respondents predict demand for technicians will decline over the next
3 years. Several firms anticipate a decline in full-time employment due to the rising costs of employing and insuring
full-time employees as opposed to per diem or temporary personnel. In addition, advancing technology was
identified by 6 firms as a potential cause of worker displacement in the near future.

Common Skill Needs for All Occupations Based on Executive Interviews
Executive interviews conducted with regional employers of all of these technicians revealed several skill needs that
cut across all occupations. In addition, open-ended survey questions helped shed light on widespread evolving skill
needs. This data was analyzed and combined to compile a comprehensive list of themes that are changing the way
employers identify qualified applicants for these jobs.
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1.

Relevant work experience – All 15 firms interviewed mentioned that previous relevant work experience is
something they look for on a resume. However, 11 of the 15 firms mentioned that work experience on a
construction site is particularly beneficial. While not all occupations examined in this study are intricately
involved in the day-to-day activities on a construction site, knowledge of how job sites function, the processes
involved and how buildings and infrastructure come together gives job applicants a leg up. Survey data
supports this widespread finding with 33% of firms preferring that new hires have at least 1-2 years of
experience. Thirty-four percent (34%) of firms prefer 3-4 years of experience and 28% prefer to see at least 5
years. Only 6% of firms indicated that no experience is desired for employment.

2.

Knowledge of state and local mandates, codes and regulations – The work performed by each of these
occupations will ultimately impact the well-being and comfort of the general public. Therefore, the
parameters in which this work is performed is heavily monitored and regulated to ensure public and
workforce safety and security. These jobs function within an established set of building and operating codes
and regulations. A basic awareness of these codes and regulations is a “must-have” and in-depth knowledge
of municipal codes is highly desired.

3.

Ability and desire to build relationships and network – Several of these occupations rely on strong
relationships with land owners, developers and government leaders to maintain awareness of bidding
opportunities and to secure contracts. More and more, technician-level workers are relied on to help these

firms expand their networks and form relationships with potential new clients. This requires a strong set of
interpersonal skills that enable employers to trust in their technicians’ confidence and professionalism in the
field when representing their firm.
4.

Global Positioning and Geographic Information Systems – More than 50% of the firms CIRWA
interviewed spoke of their need for workers with experience using GPS and GIS data and software. Global
positions systems and geographic information systems are changing the way drawings are produced and
how measurements and locations are recorded. This quickly advancing technology is already widely utilized
throughout the engineering and construction industries to improve the detail and accuracy of drawings and
blueprints. It is also helping public sector agencies such as DNREC and DELDOT improve the accuracy of
their reports and studies to state officials and taxpayers.

5.

Need for greater diversity in the Architectural/Engineering industries – Five firms that CIRWA
interviewed mentioned this as a challenge that has existed for some time. The architectural and engineering
industries in the region and throughout much of the nation is largely made up of white males. These firms
spoke of the difficulty they face when trying to diversify their workforce to more accurately reflect the
diversity of their client base.

Hiring Difficulty and Challenges (Aggregated Across All Occupations)
Just under 50% of all responses from employers indicated that it is “difficult” or “very difficult” to find a
quality candidate to fill these job openings. Seventy-eight percent (78%) of employers’ responses indicated that it
is at least “somewhat difficult” to find a highly-qualified job candidate.
Sixty-five percent (n=198 occupation-level responses) of
respondents identified “Lack of relevant work experience” as a
contributing factor to their inability to find qualified workers.
Additional contributing factors include:
 Lack of position-related technical skills (59%)
 Lack of “employability” or “soft” skills (52%)
 Lack of required education and/or training (51%)

Figure 4. Difficulty Finding Qualified
Applicants (n=252)

This data suggests that when hiring for technician-level
positions, firms are experiencing a variety of competing
factors that contribute almost equally to their difficulty in
finding qualified talent.

Not
Difficult
17%
Somewhat
Difficult
30%

Don't
Know
5%

Very
Difficult
17%
Difficult
31%

Soft Skill Needs by Degree of Important to these Positions
Employers were asked to rank, in general, the degree of importance of several “soft” skills that cut across all of these
occupations. Figure 5, on the next page, provides a breakdown the 153 responses from survey-takers. Exercising sound
judgment in decision making received a combined 148 responses (97%) as being either “very” or “moderately
important”. No firms indicated this was a skill of low importance. Time management and Prioritization ranked very
close behind with a combined 147 responses. Working effectively as part of a team ranked third with a combined 146
responses for “very” or “moderately important”.
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Figure 5. Importance Level of Soft Skills Across All Occupations (n=153)
Exercise sound judgment in decision
making

84%

Time Management/Prioritization

69%

Work effectively as part of a team

Write technical reports

Very Important

20%

44%
39%

11%

10%

39%

29%

Relationship Building/Networking

8% 3%

54%

35%

25%

Low Importance

4%

22%
46%

5%
6%

23%

31%

Moderately Important

3%

37%

31%

Effectively lead, manage, and
supervise

3%

20%

52%

Recognize the need for continuing
professional development

3%

27%

76%

Write clear and concise
correspondence

Conduct technical presentations

13%

8%
17%

Not Applicable

Factors Contributing to Evolving Technical Skill Needs for New Workers
Nearly half of all firms (49%) felt that changes in technology, particularly software packages, will have a
significant impact on evolving technical skill needs for these occupations over the next 5 years. Software and
technologies recognized most frequently include: BIM, Revit, AutoCAD Civil 3D, GPS and GIS expertise, SCADA,
building automation systems (BAS), Microsoft Excel, and computer programming. Lesser identified factors that will
impact technical skills needs include:
 Firms’ desire to hire workers with even greater field experience than what is currently preferred (5%);
 Growing public awareness of environmentally friendly materials and processes (5%);
 Increasingly strict codes and regulations, specifically water/wastewater and land use (5%);
 Increased demand for certification and licensure for specializations (4%);
 Greater knowledge of cutting edge materials, methods and processes (4%); and
 Need for more refined social skills, particularly sales, marketing and client acquisition (3%).
All of the factors listed above were mentioned in the executive interviews conducted for this study. While opinions
on the functionality, usefulness, and speed at which these industries would shift entirely to 3D drafting software
were mixed, all firms agreed that experience and proficiency in these software tools would be advantageous to any
new graduate seeking employment in the field. Knowledge of GPS technology and geographic information systems
(GIS) was also mentioned as an increasing skill need in 5 of the 15 interviews conducted.
While all of the technicians examined in this study have similarities in regard to the type of work they do and the
industries that employ them, generalizing data across all occupations is challenging due to the fundamental
differences that exist between them. Therefore, much of the data collected for this study has been broken down and
will be reported by occupation in an attempt to provide a more specific and detailed picture of data outcomes. Each
occupational overview will contain employment data taken directly from the survey and extrapolated estimates that
provide a broader picture of regional total employment and projections. Aggregate employment data for all
occupations taken from the survey and extrapolations for the region can be found in Appendix A.
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1. Civil Engineering Technicians - SOC 17-3022
Occupational Definition
Applies theory and principles of civil engineering in planning, designing, and overseeing construction and
maintenance of structures and facilities under the direction of engineering staff or physical scientists. 3

1.1 – Current and Projected Employment – SURVEY DATA (n=49)
The data in the table below reflects data from survey responses only. Projected job change, retirements and turnover
were combined to determine total 3YR and annual openings.

Current
Employment

Projected
Employment in
3 years

440

476

3YR Projected Openings
Projected Job
Growth

Projected
Retirements

Projected
Turnover

+36 (8%)

48 (11%)

41 (9%)

Total 3YR
Openings incl.
Growth

Avg. Annual
Openings over
next 3 yrs.

125

42

1.2 – Universe of Firms and Employment – EXTRAPOLATED REGIONAL ESTIMATES
From the survey’s qualifying incidence rate (percentage of firms screened that hire each occupation), CIRWA was
able to determine the estimated total number of firms in the region that employ civil engineering technicians. After
eliminating outliers out 2 standard deviations, CIRWA utilized adjusted employment means to extrapolate regional
estimates for current and projected employment. Projected job change, retirements and turnover were combined to
determine total 3YR and annual openings.
Total Firms
that Employ
Civil Eng.
Technicians

Current
Employment

Projected
Employment
in 3 years

Projected
Job Growth

Projected
Retirements

Projected
Turnover

Total 3YR
Openings incl.
Growth

Annual Openings
over next 3 yrs.

247

944

1091

+147 (16%)

112 (12%)

119 (13%)

378

126

3YR Projected Openings

1.3 – Educational Attainment of the Current Workforce (n=49)
CIRWA was unable to obtain current education level data for approximately 52% of the civil engineering technician
workforce. Several firms responded “unknown” when asked what percentage of their workers have obtained each
level of education. The remaining 48% of the workforce is fairly evenly distributed between those that have less than
an associate degree, those with an associate degree and those with a bachelor’s degree.
18%

52%

Less than Associate Degree

17%

Associate Degree
Bachelor's Degree

13%

3

Unknown

O*Net Online, Summary Report for Civil Engineering Technicians, Accessed September 11, 2014
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1.4 – Educational Hiring Requirements and Preferences (n=49)
The figures below demonstrate survey respondents’ required versus preferred educational attainment for a civil
engineering technician position in their firm. The data shows that while only 16% of firms require a bachelor’s degree
for employment, 41% would prefer job candidates have one for employment. The percentage of firms that require an
associate degree is in alignment with the number of firms that prefer an associate degree (39% and 41% respectively).
Important to note is that 37 of 49 respondents (76%) indicated that they would prefer to hire at least one education
level above what they currently require.

REQUIRED

3

PREFERRED

19

3

None

19

20

High School Diploma/GED

8

20

Associate Degree or Equivalent

6

Bachelor's Degree

Post Graduate Degree

1.5 – Entry-Level Wages – Survey Data (n=49)
Twenty of 49 (41%) civil engineering technician employers offer an entry-level salary between $30,000 and $39,000.
Seven firms offer a starting salary between $50,000 and $59,000 a year.

Entry-Level Wages - Civil Engineering Technicians (n=49)
$50-$59,000

7

$40-49,000

10

$30-39,000

20

Less than $30,000

12

1.6 – Barriers to Hiring Qualified Civil Engineering Technicians (n=49)
Fifty-one percent (51%) of firms that employ civil engineering technicians find it either difficult or very difficult
to find a highly-qualified worker for these positions. Survey completers were asked to indicate all of the challenges
they encounter during the resume review and interview processes. Responses are summarized below:

LACK OF RELEVANT WORK EXPERIENCE

64%

LACK OF REQUIRED EDUCATION/TRAINING

47%

LACK OF JOB POSITION-RELATED TECHNICAL SKILLS

47%

LACK OF "SOFT" OR "EMPLOYABILITY" SKILLS

36%

LACK OF APPLICANTS
NONE OF THE ABOVE

16

61%
3%

1.7 – Top Technical Skill Needs based on Survey
Data (n=49)
The figure to the right illustrates the technical skills and
knowledge respondents selected as either “Extremely”
or “Very Important” on a 5-point scale with an option
for “Not applicable”. Larger circles reflect higher
response counts. Of the 49 companies that responded
to this question for civil engineering technicians, 42
participants chose Hand/CAD Drafting as an
“Extremely” or “Very Important” skill for their
employees to have. Other frequently chosen skills
include Stormwater Management, Inspections, Utility
Systems, GIS Data Collection and GIS Data Analysis.

1.8 – Preferred and Required Industry
Certifications (n=49)
Survey completers were provided with a list of industry recognized certifications for civil engineering technicians
and asked to indicate which certifications they require for employment and which they prefer. Employers were also
provided a “neutral” option if they had no preference. A summary of responses is provided below:

OSHA 10-Hour

18

OSHA 30-Hour 1

14

NICET Water/Wastewater Plants 1
NICET Construction Materials Testing (Asphalt, Concrete, Soils)

43

3
2

NICET Water and Sewer Lines

2

NICET Stormwater and Wastewater

2

15

LEED Green Associate

Required

31
25

22

19

28
27

NSPS Certified Survey Technician (CST) Level 1

DNREC Contractors Certification (Blue Card)

34

5

NICET Erosion and Sediment Control

DNREC Certified Construction Reviewer (CCR)

31

20

22
3
2

27
24

9

38

11
Preferred

22

38
Neutral

In general, most employers in the region do not require industry certifications for employment as a civil engineering
technician. The most preferred certifications include NICET (various specialty areas), The NSPS Certified Survey
Technician (CST) Level 1, the DNREC Certified Construction Reviewer (CCR) certification and OSHA safety
certifications.
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1.9 – Top Software Needs for Civil Engineering Technicians (n=49)
In an effort to determine what software programs students should be exposed to, employers of civil engineering
technicians were given a list of software commonly used in the industry. They were asked to select all of the programs
that their technicians use on a day-to-day basis. The chart below provides a summary count of the selected software:

AutoDesk Civil 3D / Map3D

31

HydroCAD

15

Microstation

11

ESRI ArcGIS

11

Bently storm and sanitary programs

10

Topcon TopSurv

10

Win TR-55

10

Carlson Civil Suite (Civil, Survey, Hydrology)

9

Bentley civil and survey programs

7

Survey Pro in TDS Recon Data Collectors

6

Win TR-20

6

Other CAD software

2

Other GIS software

1

1.10 – Employer Insight based on Executive Interviews
Knowledge of stormwater management design and infrastructure was mentioned by 5 out of 6 interviewees that
specialize in civil engineering. This is a growing need among the workforce as regulations regarding the management
of stormwater runoff become increasingly stringent throughout the region. In addition, experience with civil drafting
software such as AutoCAD, Revit, Microstation, and Building Information Modeling (BIM) was identified as “highneed” by 5 out of 6 interviewees. Knowledge of geographic information systems (GIS) was cited as a need by 50% of
all civil employers interviewed. However, it was noted that the need for this skill may be greater in the public sector
than in private firms, as private firms tend to contract out their GIS work.
Firms in the region vary when it comes to the degree of surveying expertise a civil engineering technicians should
have. While two firms mentioned that a great deal of what their civil engineering technicians do on a day-to-day
basis is surveying, 3 other firms indicated that their civil technicians are not actively involved in surveying activities.
Interviews indicate that firm size may play a role in the degree to which civil technicians are expected to perform
surveying duties with smaller firms seeking these skills in their civil technicians and larger firms not as concerned
with this skill set when looking to hire. All firms interviewed stressed the need for experience on a job site prior to
graduation and entry into the job market.

18

1.11 – Supply and Demand Gap Analysis
Table 1.11a provides data on regional program completions for civil engineering technicians. An annual average was
calculated by pulling program (CIP code) completion data from the IPEDS database for a 3-year period (2011, 2012,
and 2013) for all schools within the region that offer this program and report completions to IPEDS. These average
annual completions were added together to produce a total annual completion number for the region. The region is
producing approximately 31 technicians annually for a 3YR supply of 93 graduates. Program completions were
then weighed against the projected openings taken from extrapolated employment data.
Table 1.11a - Regional Annual Program Completions
Regional Educational Programs

Delaware Technical
Community College

Delaware County
Community College

Penn Institute of
Technology

15.0000 – Engineering Technology, General

-

-

6

15.0201 – Civil Engineering Technology/Technician

5

-

-

15.1301 – Drafting and Design
Technology/Technician, General

6

-

-

15.1302 – CAD/CADD Drafting and/or Design
Technology/Technician

3

11

-

CIP Codes & Descriptions

Table 1.11b, below, reflects a 3-year supply gap of 285 technicians or about 95 technicians annually. However, it
is important to remember that, currently, about 18% of this workforce does not hold an associate degree and another
52% of employers were unsure as to the education preparation of their workers. Therefore, this supply gap does not
specifically represent a shortage of associate degree-prepared workers, but rather people to fill these positions in
general. This possible shortage could force employers to continue to hire workers without a formal degree for the
foreseeable future despite 94% of employers preferring to hire an associate degree or higher. In addition, growth
projections may be slightly inflated due to inherent bias of self-reported data.
In section 1.1, the table showed that survey takers are predicting approximately 89 position openings over the
next 3 years due solely to replacements needed within their firms. Without extrapolating the data and without
factoring in any growth, the region is still not producing enough graduates to fill the predicted number of
replacement openings identified by survey completers.
Table 1.11b - Extrapolated Employment Demand versus Supply
3YR Position Openings

3YR Supply/Demand Gap

Current
Employment

Employment
in 3 Years

3YR
Growth

3YR
Retirements

3YR
Turnover

Total 3YR
Openings

3YR
Completions

3YR
Shortage

Annual
Shortage

944

1,091

+147 (16%)

112 (12%)

119 (13%)

378

93

(285)

(95)

Supplemental employment data for this occupation is provided in Appendix B. For further detail on the methodology
of extrapolating these estimates, please see the Methodology section in Appendix C.

19

2. Surveying Technicians - SOC 17-3031
Occupational Definition
Adjust and operate surveying instruments, such as the theodolite and electronic distance-measuring equipment, and
compile notes, make sketches and enter data into computers.4

2.1 – Current and Projected Employment – SURVEY DATA (n=46)
The data in the table below reflects survey responses only. Projected job change, retirements and turnover were
combined to determine total 3YR and annual openings.

Current
Employment

Projected
Employment in
3 years

159

177

3YR Projected Openings
Projected Job
Growth

Projected
Retirements

Projected
Turnover

+18 (11%)

12 (7.5%)

20 (13%)

Total 3YR
Openings incl.
Growth

Avg. Annual
Openings over
next 3 yrs.

50

17

2.2 – Universe of Firms and Employment – EXTRAPOLATED REGIONAL ESTIMATES
From the survey’s qualifying incidence rate (percentage of firms screened that hire each occupation), CIRWA was
able to determine the estimated total number of firms in the region that employ surveying technicians. After
eliminating outliers out 2 standard deviations, CIRWA utilized adjusted employment means to extrapolate regional
estimates for current and projected employment. Projected job change, retirements and turnover were combined to
determine total 3YR and annual openings.
Total Firms
that Employ
Surveying
Technicians

Current
Employment

Projected
Employment
in 3 years

Projected
Job Growth

Projected
Retirements

Projected
Turnover

Total 3YR
Openings incl.
Growth

Annual Openings
over next 3 yrs.

234

569

608

+39 (6.9%)

39 (6.9%)

68 (12%)

146

49

3YR Projected Openings

2.3 – Educational Attainment of the Current Workforce (n=46)
Survey completers indicated that approximately 50% their surveying technicians currently hold less as associate
degree while another 45% currently hold an associate degree or higher.

Less than Associate Degree

5%
15%

Associate Degree
50%

30%

4

Bachelor's Degree
Unknown

O*Net Online, Summary Report for Surveying Technicians, Accessed September 11, 2014
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2.4 – Educational Hiring Requirements and Preferences (n=46)
The figures below demonstrate survey respondents’ required versus preferred educational attainment for a
surveying technician position in their firm. The data shows that while 67% of firms only require a high school
diploma for employment, 61% would prefer job candidates have an associate degree. Another 28% would prefer job
candidates have a bachelor’s degree. Of the 46 firms that responded to the survey, 41 (89%) indicated that they
would prefer to hire at least one education level above what they currently require.

REQUIRED

3

PREFERRED

31

2

2

None

12

28

High School Diploma/GED

13

Associate Degree or Equivalent

Bachelor's Degree

1

Post Graduate Degree

2.5 – Entry-Level Wages – Survey Data (n=46)
Nineteen of 46 (41%) firms that employ surveying technicians offer an entry-level salary between $30,000 and $39,000.
Three firms offer starting salaries of $50,000 a year or higher.

Entry-Level Wages - Surveying Technicians (n=46)
$60-69,000
$50-$59,000

1
2

$40-49,000

7

$30-39,000

19

Less than $30,000

17

2.6 – Barriers to Hiring Qualified Surveying Technicians (n=46)
Sixty-six percent (66%) of firms that employ surveying technicians find it either difficult or very difficult to find
a highly-qualified worker for these positions. Respondents were asked to indicate all of the challenges they
encounter during the resume review and interview processes. Responses are summarized below:
LACK OF RELEVANT WORK EXPERIENCE

79%

LACK OF REQUIRED EDUCATION/TRAINING

63%

LACK OF JOB POSITION-RELATED TECHNICAL SKILLS

55%

LACK OF "SOFT" OR "EMPLOYABILITY" SKILLS

47%

LACK OF APPLICANTS
NONE OF THE ABOVE

53%
0%
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2.7 – Top Technical Skill Needs based on Survey Data
(n=46)
The figure to the right illustrates the skills most frequently selected
as “Extremely” or “Very Important” on a 5-point scale with an
option for “Not applicable”. Larger circles reflect higher response
counts. Of the 46 companies that responded to this question for
surveying technicians, Survey Grade GPS Equipment and GPS
Systems were both chosen by 93% of firms. Other frequently
selected items include Surveying Data Collectors, Total Station
Equipment and Automatic Level.

2.8 – Preferred and Required Industry Certifications (n=46)
Survey completers were provided with a list of industry recognized certifications for surveying technicians and asked
to indicate which certifications they require for employment and which they prefer. Employers were also provided
a “neutral” option if they had no preference. A summary of responses is provided below:

OSHA 10-Hour

3

12

OSHA 30-Hour
NICET Stormwater and Wastewater
NSPS Certified Survey Technician (CST) Level 1

9
1

37
14

31

3

27

DNREC Contractors Certification (Blue Card)
LEED Green Associate

31

9

37

7

Required

16

39

Preferred

Neutral

There are only a few firms in the region that require industry recognized certifications for employment as a surveying
technician. The most in-demand certification is the NSPS Certified Survey Technician (CST) Level 1 with three
employers requiring the certification for employment and another 27 that prefer it for hire. The majority of firms
responded “neutral” to all other certifications listed.
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2.9 – Top Software Needs for Surveying Technicians (n=46)
In an effort to determine what software programs students should be exposed to, employers of surveying technicians
were given a list of software commonly used in the industry. They were asked to select all of the programs that their
technicians use on a day-to-day basis. The chart below provides a summary count of the selected software:

AutoDesk Civil 3D / Map3D

30

AutoCAD Classic

24

Carlson Civil Suite (Civil, Survey,…

17

Topcon TopSurv

16

HydroCAD

15

Survey Pro in TDS Recon Data Collectors

10

ESRI ArcGIS

10

Microstation

9

Bentley civil and survey programs

8

Bently storm and sanitary programs

7

Win TR-55

5

Win TR-20

4

Other CAD software

4

2.10 – Employer Insight based on Executive Interviews
Employers of surveying technicians cited advancing technology as one of the most dominant factors impacting skill
needs for this occupation. In particular, the increasing need for GIS knowledge and experience is driving demand
for workers that can demonstrate skill using Google Earth and ArcGIS. Firms that employ both civil and surveying
technicians emphasized the importance of making students more aware of how civil and surveying technology
overlap in the field. They suggested that more interaction between these programs, as well as with construction
management, may be beneficial to students. Two firms that specialize in both surveying and civil engineering
commented that their civil engineering technicians tend to absorb much of the work that a typical surveying
technician might do on the job indicating that for some firms in the region, there is a significant amount of crossover
between the two occupations while in the field.

2.11 – Supply and Demand Gap Analysis
Table 2.11a, on the next page, provides data on regional graduates for surveying technicians. An annual average was
calculated by pulling program (CIP code) completion data from the IPEDS database for a 3-year period (2011, 2012,
and 2013) for all schools within the region that offer these programs and report completions to IPEDS. These average
annual completions were added together to produce a total annual completion number for the region.
Delaware Tech was found to be the only technical college in the region producing surveying technician graduates.
Over the past 3 years, there have only been 3 graduates from the program for an average of one graduate annually.
However, it is important to note that the surveying technology program at Delaware Tech is still relatively new and
there were 10 graduates from the program in May of 2014. Given that IPEDS was not updated with 2014 graduates
at the time of this analysis, CIRWA did not factor in 2014 graduates.
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Table 2.11a - Regional Annual Program Graduates
Regional Educational Programs
Delaware Technical Community College
CIP Codes & Descriptions

15.11 – Other Engineering Related Technologies

1

15.1102 – Surveying Technology/Surveying

-

The extrapolated data below in Table 2.11b reflects a 3-year supply gap of 143 technicians or about 48 technicians
annually. However, it is important to remember that currently, about 50% of this workforce holds less than an
associate degree. Therefore, this supply gap does not specifically represent a shortage of associate degree-prepared
workers, but rather people to fill these positions in general. This possible shortage could force employers to continue
to hire workers without a formal degree for the foreseeable future despite 91% of employers preferring to hire an
associate degree or higher. In addition, growth projections may be slightly inflated due to inherent bias of selfreported data.

Table 2.11b – Extrapolated Employment Demand versus Supply
Position Openings

Supply/Demand Gap

Current
Employment

Employment
in 3 Years

3YR
Growth

3YR
Retirements

3YR
Turnover

Total 3YR
Openings

3YR
Completions

3YR
Shortage

Annual
Shortage

569

608

+39 (6.9%)

39 (6.9%)

68 (12%)

146

3

(143)

(48)

For further detail on the methodology of extrapolating these estimates, please see the Methodology section in
Appendix C. In addition, supplemental employment data for surveying technicians is available in Appendix B.
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3. Architectural Engineering Technicians – SOC 17-3011
Occupational Definition
Prepare detailed drawings of architectural designs and plans for buildings and structures according to specifications
provided by architect.5

3.1 – Current and Projected Employment – SURVEY DATA (n=28)
The data in the table below reflects survey responses only. Projected job change, retirements and turnover were
combined to determine total 3YR and annual openings.

Current
Employment

Projected
Employment in
3 years

90

104

3YR Projected Openings
Projected Job
Growth

Projected
Retirements

Projected
Turnover

+14 (16%)

10 (11%)

11 (12%)

Total 3YR
Openings incl.
Growth

Avg. Annual
Openings over
next 3 yrs.

35

12

3.2 – Universe of Firms and Employment – EXTRAPOLATED REGIONAL ESTIMATES
From the survey’s qualifying incidence rate (percentage of firms screened that hire each occupation), CIRWA was
able to determine the estimated total number of firms in the region that employ architectural engineering technicians.
After eliminating outliers out 2 standard deviations, CIRWA utilized adjusted employment level means to
extrapolate regional estimates for employment and projections. Projected job change, retirements and turnover were
combined to determine total 3YR and annual openings.
Total Firms
that Employ
Architectural
Technicians

Current
Employment

Projected
Employment
in 3 years

Projected
Job Growth

Projected
Retirements

Projected
Turnover

Total 3YR
Openings incl.
Growth

Annual Openings
over next 3 yrs.

117

250

309

+59 (24%)

23 (9.2%)

39 (16%)

121

40

3YR Projected Openings

3.3 – Educational Attainment of the Current Workforce (n=28)
A large percentage (87%) of the architectural engineering technician workforce currently holds an associate degree
or higher with 64% holding a bachelor’s degree. Only 9% workers in this field currently hold less than an associate
degree.

4% 9%

Less than Associate
Degree
23%

Associate Degree
Bachelor's Degree

64%

5 O*Net

Unknown

Online, Summary Report for Architectural Drafters, Accessed September 11, 2014
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3.4 – Educational Hiring Requirements and Preferences (n=28)
The figures below demonstrate survey respondents’ required versus preferred educational attainment for an
architectural engineering technician position in their firm. The data shows that the majority of firms (54%) require
an associate degree for employment. Eighty-nine percent (89%) of firms prefer that their technicians have an associate
degree or above with 53% preferring that job candidates hold a bachelor’s degree. Seventeen (17) of 28 respondents
(61%) indicated that they would prefer at least one education level higher than they currently require.

REQUIRED

2

PREFERRED

7

2

None

1

15

4

10

High School Diploma/GED

15

Associate Degree or Equivalent

Bachelor's Degree

Post Graduate Degree

3.5 – Entry-Level Wages – Survey Data (n=28)
Ten of 28 (36%) firms that employ architectural engineering technicians offer an entry-level salary of between $30,000
and $39,000. Five firms offer starting salaries of $50,000-$59,000 a year.

Entry-Level Wages - Architectural Engineering Technicians (n=28)
$50-$59,000

5

$40-49,000

6

$30-39,000

10

Less than $30,000

7

3.6 – Barriers to Hiring Qualified Architectural Technicians (n=28)
Forty-six percent (46%) of firms that employ architectural engineering technicians find it either “difficult” or
“very difficult” to find a highly-qualified worker. Respondents were asked to indicate all of the challenges they
encounter during the resume review and interview processes. Responses are summarized below:
LACK OF RELEVANT WORK EXPERIENCE

47.8%

LACK OF REQUIRED EDUCATION/TRAINING

43.5%

LACK OF JOB POSITION-RELATED TECHNICAL SKILLS

65.2%

LACK OF "SOFT" OR "EMPLOYABILITY" SKILLS

60.9%

LACK OF APPLICANTS
NONE OF THE ABOVE
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34.8%
4.3%

3.7 – Top Technical Skill Needs based on Survey
Data (n=28)
The figure to the right illustrates the skills most frequently
selected as “Extremely Important” or “Very Important”
on a 5-point scale with an option for “Not applicable”.
Larger circles reflect higher response counts. Of the 28
companies that responded to this question, all 28 chose
Knowledge of Codes and Regulations as an “Extremely
Important” or “Very Important” skill. A number of other
skills and topic areas were close behind with between 24
and 27 companies selecting them as “Extremely” or “Very
Important”. Important to note is that two items, Proficiency
in Calculus and Proficiency in Spanish were not included in
this graphic due to both receiving less than 10 responses
as “Extremely” or “Very Important”.

3.8 – Preferred and Required Industry Certifications
(n=28)
Survey completers were provided with a list of industry recognized certifications for architectural engineering
technicians and asked to indicate which certifications they require for employment and which they prefer. Employers
were also provided a “neutral” option if they had no preference. A summary of responses is provided below:
LEED Green Associate
Program Management Professional (PMP)

6

22

2

26
Preferred

Neutral

Of the two certifications that were listed for employers of architectural engineering technicians, neither was
selected as a requirement for hire. However, six employers do prefer that new hires have the LEED Green
Associate certification.

3.9 – Top Software Needs for Architectural Engineering Technicians (n=28)
In an effort to determine what software programs students should be exposed to, employers of architectural
engineering technicians were given a list of software commonly used in the industry. They were asked to select all
of the programs that their technicians use on a day-to-day basis. The chart below provides a summary count of the
selected software:
Basic AutoCAD

20

Sketch-up

10

Revit

8

Architectural desktop

7

3D Studio Max
Navisworks

4
2
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3.10 – Employer Insight based on Executive Interviews
All four of the architectural firms interviewed for this study do hire architectural engineering technicians and have
been very pleased with Delaware Tech interns. However, firms that seek to hire Delaware Tech graduates and
advance them along a career path face a significant challenge in that no 4-year degree programs for architecture exist
in Delaware and most credits that architectural engineering technology students earn do not transfer to 4-year
programs in neighboring states. The housing collapse during the recent recession was particularly tough on the
architectural industry. As a result, interviewees stated that many interior architectural design technician positions
were eliminated; their job responsibilities undertaken by bachelor’s degree-prepared interior designers or architects.
Those jobs have not yet returned, and interviewees were not optimistic that they would return anytime in the near
future.

3.11 – Supply and Demand Gap Analysis
Table 3.11a provides data on regional program completions for architectural engineering technicians. An annual
average was calculated by pulling program (CIP code) completion data from the IPEDS database for a 3-year period
(2011, 2012, and 2013) for all schools within the region that offer this program and report completions to IPEDS.
These average annual completions were added together to produce a total annual completion number for the region.

Table 3.11a - Regional Annual Program Graduates
Regional Educational Programs
CIP Codes & Descriptions

Delaware
Technical
Community
College

Delaware County
Community
College

Wor-Wic
Community
College

Penn Institute of
Technology

22

6

-

8

-

-

2

-

15.0101 – Architectural Engineering
Technologies/Technician
15.1303 – Architectural Drafting and
Architectural CAD/CADD

Delaware Tech is one of four community/technical colleges in the region that offers an associate degree in
architectural engineering technology. Over the last 3 years, Delaware Tech has averaged 22 graduates per year from
this program. On average, the entire region is producing approximately 38 graduates annually.
Table 3.11b – Extrapolated Employment Demand versus Supply
Position Openings

Supply/Demand Gap

Current
Employment

Employment
in 3 Years

3YR
Growth

3YR
Retirements

3YR
Turnover

Total 3YR
Openings

3YR
Completions

3YR
Shortage

Annual
Shortage

250

309

+59 (24%)

23 (9.2%)

39 (16%)

121

114

(7)

(2)

Table 3.11b, above, shows 3YR openings data when paired with 3YR projected program graduates. Architectural
engineering technicians are projected to show the highest growth rate at 23.6% over the next 3 years. If the region
continues to produce approximately 38 graduates annually, it should be able to keep pace with that growth without
oversupplying the market. Data shows a supply gap of just 7 workers over the next 3 years and two annually.
Supplemental data for architectural engineering technicians is provided in Appendix B. For further detail on the
methodology of extrapolating these estimates, please see the Methodology section in Appendix C.
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4. Environmental Engineering Technicians - SOC 17-3025 and SOC 19-4091
Occupational Definition
Apply theory and principles of environmental engineering to modify, test, and operate equipment and devices used
in the prevention, control, and remediation of environmental problems, including waste treatment and site
remediation, under the direction of engineering staff or scientist. May assist in the development of environmental
remediation devices.6

4.1 – Current and Projected Employment – SURVEY DATA (n=42)
The data in the table below reflects survey responses only. Projected job change, retirements and turnover were
combined to determine total 3YR and annual openings.

Current
Employment

Projected
Employment in
3 years

181

209

3YR Projected Openings
Projected Job
Growth

Projected
Retirements

Projected
Turnover

+28 (15%)

33 (16%)

22 (11%)

Total 3YR
Openings incl.
Growth

Avg. Annual
Openings over
next 3 yrs.

83

28

4.2 – Universe of Firms and Employment – EXTRAPOLATED REGIONAL ESTIMATES
From the survey’s qualifying incidence rate (percentage of firms screened that hire each occupation), CIRWA was
able to determine the estimated total number of firms in the region that employ environmental engineering
technicians. After eliminating outliers out 2 standard deviations, CIRWA utilized adjusted employment level means
to extrapolate regional estimates for employment and projections. Projected job change, retirements and turnover
were combined to determine total 3YR and annual openings.
Total Firms that
Employ
Environmental
Technicians

Current
Employment

Projected
Employment
in 3 years

Projected
Job Growth

Projected
Retirements

Projected
Turnover

Total 3YR
Openings incl.
Growth

Annual
Openings over
next 3 yrs.

208

588

672

+84 (14%)

87 (15%)

55 (9.4%)

226

75

3YR Projected Openings

4.3 – Educational Attainment of the Current Workforce (n=42)
A large percent (34%) of environmental engineering technicians currently hold less than an associate degree.
Approximately 42% of the workforce holds an associate degree or higher.

Less than Associate Degree

24%
34%

Associate Degree
Bachelor's Degree

20%
22%

6

Unknown

O*Net Online, Summary Report for Environmental Engineering Technicians, Accessed September 11, 2014
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4.4 – Educational Hiring Requirements and Preferences (n=42)
The figures below demonstrate survey respondents’ required versus preferred educational attainment for an
environmental engineering technician position in their firm. While only 2% of firms require a bachelor’s degree for
hire, 64% of firms indicated that they would prefer a job candidate have one. An additional 33% prefer that job
candidates have at least an associate degree. Of the 42 firms that were surveyed, 38 (90%) indicated that they would
prefer to hire someone at least one education level above what they currently require.

REQUIRED

1

PREFERRED

19

1

21

14

None

High School Diploma/GED

1

27

Associate Degree or Equivalent

Bachelor's Degree

Post Graduate Degree

4.5 – Entry-Level Wages – Survey Data (n=42)
Twenty-one of 42 (50%) firms that employ environmental engineering technicians offer an entry-level salary of
between $30,000 and $39,000 a year. Three firms offer starting salaries of $50,000 a year or higher.

Entry-Level Wages - Environmental Engineering Technicians (n=42)
$60-69,000
$50-$59,000

1
2

$40-49,000

6

$30-39,000

21

Less than $30,000

12

4.6 – Barriers to Hiring Qualified Environmental Engineering Technicians
Forty percent (40%) of firms that employ environmental engineering technicians find it either difficult or very
difficult to find a highly-qualified worker for these positions. Respondents were asked to indicate all of the
challenges they encounter during the resume review and interview processes. Responses are summarized below:
LACK OF RELEVANT WORK EXPERIENCE

62.5%

LACK OF REQUIRED EDUCATION/TRAINING

46.9%

LACK OF JOB POSITION-RELATED TECHNICAL SKILLS

68.8%

LACK OF "SOFT" OR "EMPLOYABILITY" SKILLS

43.8%

LACK OF APPLICANTS
NONE OF THE ABOVE

30

31.3%
3.1%

4.7 – Top Technical Skill Needs based on Survey Data
(n=42)
The figure to the right illustrates the skills most frequently
selected as “Extremely” or “Very Important” on a 5-point
scale with an option for “Not applicable”. Larger circles reflect
higher response counts. Of the 42 firms that completed the
survey, 33 chose Conducting Phase 1 Site Investigations as an
“Extremely” or “Very Important” skill needed for their
workers. Additional knowledge and skills frequently chosen
as “Extremely” or “Very Important” include Principles of
Stormwater Management, Conducting On-Site Environmental
Inventories, Principles of Soil Classification, Auditing Industrial or
Construction Sites and Principles of Ecology.

4.8 – Preferred and Required Industry Certifications (n=42)
Survey takers were provided with a list of industry recognized certifications for environmental engineering
technicians and asked to indicate which certifications they require for employment and which they prefer. Employers
were also provided a “neutral” option if they had no preference. A summary of responses is provided below:

OSHA - 10 Hour

5

OSHA - 30 Hour

13

3

HAZWOPER - 40 Hour

14
6

16
29

1

17
9
3

DNREC Contractors Certification (Blue Card)

3

24
33

10

29

6

Pesticides Applicator's License (State Issued)

33

12

Nutrient Management (State Issued)

1

NSPS Certified Survey Technician Level 1

1

30
13

28

8

Occupational Health and Safety Technologist (OHST)

33

7

CPESC - Certified Professional in Erosion and Sediment Control

Required

25

13

DNREC Certified Construction Reviewer (CCR)

LEED Green Associate

29

1

NSPS Certified Survey Technician (CST) Level 1

Construction Health and Safety Technician (CHST)

26

13

NICET Water and Sewer Lines
NICET Stormwater and Wastewater

25

10

NICET Water/Wastewater Plants
NICET Erosion and Sediment Control

24

35
11

1

31

6

2

35
7

Preferred

33

Neutral

31

Very few environmental engineering technician employers require the certifications listed in Figure 4.8 for hire at
their firms. However, the most preferred certifications include the NICET Stormwater and Wastewater and NICET
Erosion and Sediment Control. OSHA 10-hour and 30-hour certification, NICET Water/Wastewater Plants, NICET
Water and Sewer Lines and Nutrient Management were also listed by several employers as “preferred” for hire.

4.9 – Top Software Needs for Environmental Engineering Technicians (n=42)
In an effort to determine what software programs students should be exposed to, employers of environmental
engineering technicians were given a list of software commonly used in the industry. They were asked to select all
of the programs that their technicians use on a day-to-day basis. The chart below provides a summary count of the
selected software:
Microsoft Excel

41

Microsoft Word

40

Microsoft Powerpoint

25

AutoCAD

19

Microsoft Access database

17

Handheld GPS units

16

ArcGIS

15

TR-55
DURMM (Delaware Urban Runoff Management Model)

6
3

4.10 – Employer Insight based on Executive Interviews
All four of the firms CIRWA interviewed that specialize in environmental engineering or related services emphasized
the importance of previous work experience for new graduates entering this field. In addition, industry-recognized
certifications and trainings are highly desired given that these technicians frequently deal with hazardous waste or
other pollutants. All four firms stated that having OSHA 40-hour and HAZWOPER certification would make an
individual attractive for hire. In addition, a person looking to enter into this field should be able to demonstrate their
skills and knowledge gained from extensive on-site work experience.
All four environmental firms, as well as two water management firms feel that Delaware Tech should consider
changing the name of the environmental engineering technology program to environmental science. After reviewing
the program curriculum and considering their firm’s specific needs, all felt that “environmental science” is the more
appropriate name and a more desirable graduate at the 2-year degree level. When survey takers were asked what
degree program they prefer to hire graduates from, 16 of 42 firms (38%) responded they have no preference and
would hire either type of graduate. Fourteen (33%) indicated that they prefer to hire an environmental science
graduate and 12 (29%) indicated they would prefer to hire an environmental engineering technology graduate.
Environmental engineering and science technicians are the only occupations within this cluster of jobs listed as a
“Bright Outlook” occupation by the U.S. Department of Labor’s Employment and Training Administration. This is
due to the high projected job growth and number of job openings predicted through the year 2022 7.

7

CareerOneStop, Bright Outlook Occupations for Delaware, www.careerinfonet.org. Accessed October 28, 2014
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4.11 – Supply and Demand Analysis based on Survey Data
Table 4.11a provides data on regional program completions for environmental engineering technicians. An annual
average was calculated by pulling program (CIP code) completion data from the IPEDS database for a 3-year period
(2011, 2012, and 2013) for all schools within the region that offer these programs and report completions to IPEDS.
These average annual completions were added together to produce a total annual completion number for the region.
Table 4.11a - Regional Annual Program Completions (3-YR Annual Avg.)
Regional Educational Programs
CIP Codes & Description

Delaware Technical
Community College

Wor-Wic
Community College

5

1

15.0507 – Environmental Engineering Technology

Data pulled from IPEDS shows that this region is producing approximately 6 environmental engineering technicians
annually. Table 4.11b below compares extrapolated openings estimates to average annual completions. Based on this
comparison, the region could potentially be facing a shortage of approximately 69 workers annually.
Environmental science and engineering technicians have the strongest national location quotient (1.26)8 of all the
occupations covered by this report. This means that, compared to the rest of the nation, these jobs have a higher than
average concentration in the region. While survey growth projections taken from data may be slightly inflated due
to inherent bias of self-reported data provided by responding firms, EMSI workforce projections also predict growth
in these occupations, although at a smaller rate of 4.6% through 2017. It is also important to remember that currently,
about 34% of this workforce holds less than an associate degree. Therefore, this supply gap does not specifically
represent a shortage of associate degree-prepared workers, but rather people to fill these positions in general.

Table 4.11b - Extrapolated Employment Demand versus Supply
Position Openings

Supply/Demand Gap

Current
Employment

Employment
in 3 Years

3YR
Growth

3YR
Retirements

3YR
Turnover

Total 3YR
Openings

3YR
Completions

3YR
Shortage

Annual
Shortage

588

672

+84 (14%)

87 (14.8%)

55 (9.6%)

226

18

(208)

(69)

These estimates are based on rates and percentages taken from survey data at the occupational level. Outliers were
eliminated to determine averages, but the sum of all outliers was added to final totals given that this data is known.
To view additional EMSI and other supplemental employment data, please see Appendix B. For further detail on the
methodology of extrapolating these estimates, please see the Methodology section in Appendix C.

8

National location quotient quantifies how “concentrated” an occupation is in a region by dividing the occupation’s share of total regional
employment by its share of national employment. A LQ above 1.0 indicates higher than average concentration.
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5. Construction Management Technicians - SOC 11-9021
Occupational Definition
Plan, direct, or coordinate, usually through subordinate supervisory personnel, activities concerned with the
construction and maintenance of structures, facilities, and systems. Participate in the conceptual development of a
construction project and oversee its organization, scheduling, budgeting, and implementation. Includes managers in
specialized construction fields, such as carpentry or plumbing.9

5.1 – Current and Projected Employment – SURVEY DATA (n=43)
The data in the table below reflects survey responses only. Projected job change, retirements and turnover were
combined to determine total 3YR and annual openings.

Current
Employment

Projected
Employment in
3 years

525

666

3YR Projected Openings
Projected Job
Growth

Projected
Retirements

Projected
Turnover

+141 (27%)

48 (9.1%)

39 (7.4%)

Total 3YR
Openings incl.
Growth

Avg. Annual
Openings over
next 3 yrs.

228

76

5.2 – Universe of Firms and Employment – EXTRAPOLATED REGIONAL ESTIMATES
From the survey’s qualifying incidence rate (percentage of firms screened that hire each occupation), CIRWA was
able to determine the estimated total number of firms in the region that employ construction management
technicians. After eliminating outliers out 2 standard deviations, CIRWA utilized adjusted employment level means
to extrapolate regional estimates for employment and projections. Projected job change, retirements and turnover
were combined to determine total 3YR and annual openings.
Total Firms that
Employ
Construction Mgt.
Technicians

Current
Employment

Projected
Employment
in 3 years

Projected
Job Growth

Projected
Retirements

Projected
Turnover

Total 3YR
Openings incl.
Growth

Annual
Openings over
next 3 yrs.

188

1,428

1,844

+416 (29%)

134 (9.4%)

124 (8.7%)

674

225

3YR Projected Openings

5.3 – Educational Attainment of the Current Workforce (n=43)
CIRWA was unable to obtain current education level data for approximately 47% of the construction management
technician workforce. Several firms responded “unknown” when asked what percentage of their workers have
obtained each level of education. Approximately 38% of the workforce holds an associate degree or higher with about
one quarter of the workforce holding a bachelor’s degree.
Less than Associate Degree

15%
13%

47%

Associate Degree
Bachelor's Degree

25%

9

Unknown

O*Net Online, Summary Report for Construction Managers, Accessed September 11, 2014
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5.4 – Educational Hiring Requirements and Preferences (n=43)
The figures below demonstrate survey respondents’ required versus preferred educational attainment for a
construction management technician positions in their firm. More than half of the firms that completed the regional
survey require only a high school diploma for employment. However, 49% would prefer workers have an associate
degree. Another 35% prefer job candidates have a bachelor’s degree. Thirty-two respondents (74%) indicated that
they would prefer to hire at least one education level above what they currently require for employment.

REQUIRED

4

PREFERRED

23

2

4

None

13

21

High School Diploma/GED

3

15

Associate Degree or Equivalent

Bachelor's Degree

1

Post Graduate Degree

5.5 - Entry-Level Wages – Survey Data (n=43)
Construction management technicians are shown to receive the highest average starting salaries of all jobs examined
in this study with 16 of 43 (37%) firms offering an entry-level salary between $40,000 and $49,000 a year. In addition,
eight firms offer starting salaries of $50,000 a year or higher.

Entry-Level Wages - Construction Management Technicians (n=43)
$60-69,000

2

$50-$59,000

6

$40-49,000

16

$30-39,000

10

Less than $30,000

9

5.6 – Barriers to Hiring Qualified Construction Management Technicians (n=43)
Forty-two percent (42%) of firms that employ construction management technicians find it either difficult or very
difficult to find a highly-qualified worker for these positions. Respondents were asked to indicate all of the
challenges they encounter during the resume review and interview processes. Responses are summarized below:
LACK OF RELEVANT WORK EXPERIENCE

58.8%

LACK OF REQUIRED EDUCATION/TRAINING

38.2%

LACK OF JOB POSITION-RELATED TECHNICAL SKILLS

58.8%

LACK OF "SOFT" OR "EMPLOYABILITY" SKILLS

61.8%

LACK OF APPLICANTS
NONE OF THE ABOVE

38.2%
0.0%
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5.7 – Top Technical Skill Needs based on
Survey Data (n=43)
The figure to the right illustrates the skills most
frequently selected as “Extremely” or “Very
Important” on a 5-point scale with an option for
“Not applicable”. Larger circles reflect higher
response counts. Of the 43 firms that completed
the survey, 95% indicated that Knowledge of
Building Processes, Sequences, and Durations is an
“Extremely” or “Very Important” skill needed for
their workers. Additional knowledge and skills
frequently chosen as “Extremely” or “Very
Important” include Knowledge of and Adherence to
OSHA Standards, Data Collection, Analysis, and
Management, Identifying, Analyzing, and Solving
Engineering
Problems
and
Surveying
for
Construction Layout.

5.8 – Preferred and Required Industry Certifications (n=43)
Survey completers were provided with a list of industry recognized certifications for construction management
technicians and asked to indicate which certifications they require for employment and which they prefer. Employers
were also provided a “neutral” option if they had no preference. A summary of responses is provided below:

OSHA 10-Hour

10

OSHA 30-Hour
Crane Awareness
Certified Construction Reviewer (CCR)
Contractors Certification (Blue Card)
Construction Health and Safety Technician (CHST)

15

4

12

1

27

15

2

27

14

1

27

14

2

LEED Green Associate

28
19

22

11

Program Management Professional (PMP)

32

12

Required

18

31

Preferred

Neutral

The most frequently required certification for construction management technicians is the OSHA 10-Hour. OSHA
10-Hour is also one of the most preferred certifications (for employers that do not already require it) along with
Construction Health and Safety Technician (CHST). Crane awareness, Certified Construction Reviewer (CCR) and
Contractors Certification (Blue Card) were frequently selected as well.
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5.9 – Top Software Needs for Construction Management Technicians (n=43)
In an effort to determine what software programs students should be exposed to, employers of construction
management technicians were given a list of software commonly used in the industry. They were asked to select all
of the programs that their technicians use on a day-to-day basis. The chart below provides a summary of the selected
software:

Excel Spreadsheets

38

Microsoft Project

19

Primavera Project Planner

9

Timberline

5

Constructware

3

ProContractor MX

3

Prolog

1

HCSS

1

5.10 – Employer Insight based on Executive Interviews
Eleven out of 15 employers interviewed for this study spoke to how valuable construction site experience is for many
of the jobs included in this study. While several of these occupations are not directly involved in the on-site building
process, knowledge of how construction sites function, how building components fit together, and the processes and
sequence of activities for a construction project are very helpful for drafters and technicians to know. Several firms
mentioned that previous construction site experience would make a job application much more appealing than those
without experience on a job site.
All of the construction management firms interviewed feel that mobile technology is a key factor influencing
technical skill needs in this occupation. The widespread use of tablets and other smart devices to instantly view
blueprints or mark-ups is drastically changing the way construction sites operate and the speed at which work can
be done. The increased use of Building Information Modeling (BIM) and Revit software in the field are also driving
the need for workers with knowledge and experience on these systems.
Finally, in general, firms felt there are an adequate number of education programs in the region for technicians, but
unless interest from younger people increases, the industry could be facing significant challenges as a large number
of older workers reach retirement age in the coming years. Two firms mentioned that there seems to be fewer young
people interested in advancing into higher ranking positions than there has been in the past which is adding to this
concern.

5.11 – Supply and Demand Analysis based on Survey Data
Table 5.11a, on the next page, provides data on regional program completions for construction management
technicians. An annual average was calculated by pulling program (CIP code) completion data from the IPEDS
database for a 3-year period (2011, 2012, and 2013) for all schools within the region that offer these programs and
report completions to IPEDS. These average annual completions were added together to produce a total annual
completion number for the region.
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Table 5.11a - Regional Annual Program Graduates
Delaware Technical
Community College

Delaware County
Community College

46.0412 – Building/Construction Site Management/Manager

-

6

52.2001 – Construction Management

5

Regional Educational Programs
CIP Codes & Description

The data in Table 5.11a shows that Delaware Tech and Delaware County Community College together are producing
approximately 11 graduates per year for this field. When those 11 graduates are compared to projected job openings,
the data shows that the region could be facing a significant supply shortage for construction management technicians
over the next few years. Table 5.11b, below, summarizes supply versus demand.
Table 5.11b - Extrapolated Employment Demand versus Supply
Position Openings

Supply/Demand Gap

Current
Employment

Employment
in 3 Years

3YR
Growth

3YR
Retirements

3YR
Turnover

Total 3YR
Openings

3YR
Completions

3YR
Shortage

Annual
Shortage

1,428

1,844

+416 (29%)

134 (9.4%)

124 (8.7%)

674

33

(641)

(214)

Estimates show that the region could be facing a shortage of up to 214 workers per year and more than 640 workers
over the next 3 years for this occupation. While the supply gap seems large, it is important to remember that both
CIRWA and EMSI employment data show that a large percentage of this workforce does not possess any formal
degree. EMSI reports that approximately one-third (34%) of workers in this field do not possess any college education
and that another 25% possess some college, but no degree. Therefore, this supply gap does not specifically represent
a shortage of associate degree-prepared workers, but rather people to fill these positions in general. In addition,
growth projections taken from survey data may be slightly inflated due to inherent bias of self-reported data
provided by responding firms.
Additional supplemental employment data for construction management technicians can be found in Appendix B.
For further detail on the methodology of extrapolating these estimates, please see the Methodology section in
Appendix C.

38

6. Water/Wastewater Treatment Operators - SOC 51-8031
Occupational Definition
Operate or control an entire process or system of machines, often through the use of control boards, to transfer or
treat water or wastewater.10

6.1 – Current and Projected Employment – SURVEY DATA (n=44)
The data in the table below reflects survey responses only. Projected job change, retirements and turnover were
combined to determine total 3YR and annual openings.

Current
Employment

Projected
Employment in
3 years

456

509

3YR Projected Openings
Projected Job
Growth

Projected
Retirements

Projected
Turnover

+53 (12%)

59 (13%)

44 (9.6%)

Total 3YR
Openings incl.
Growth

Avg. Annual
Openings over
next 3 yrs.

156

52

6.2 – Universe of Firms and Employment – EXTRAPOLATED REGIONAL ESTIMATES
From the survey’s qualifying incidence rate (percentage of firms screened that hire each occupation), CIRWA was
able to determine the estimated total number of firms in the region that employ water/wastewater operators. After
eliminating outliers out 2 standard deviations, CIRWA utilized adjusted employment level means to extrapolate
regional estimates for employment and projections. Projected job change, retirements and turnover were combined
to determine total 3YR and annual openings.
Total Firms that
Employ
Water/Wastewater
Operators

Current
Employment

Projected
Employment
in 3 years

195

1,498

1,665

3YR Projected Openings
Projected
Job Growth

Projected
Retirements

Projected
Turnover

+167 (11%)

132 (8.8%)

100 (6.7%)

Total 3YR
Openings incl.
Growth

Annual
Openings over
next 3 yrs.

399

133

6.3 – Educational Attainment of the Current Workforce (n=44)
Approximately 56% of the water/wastewater operator workforce holds less than an associate degree. Another 24%
holds an associate degree or higher. This is consistent with data obtained through executive interviews given that
Class I and II operators are not required to hold a 2YR degree to obtain licensure.

Less than Associate Degree

20%

Associate Degree
11%

13%

10

56%

Bachelor's Degree
Unknown

O*Net Online, Summary Report for Water/Wastewater Treatment Plant Operators, Accessed September 11, 2014
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6.4 – Educational Hiring Requirements and Preferences (n=44)
The figures below demonstrate survey respondents’ required versus preferred educational attainment for a
water/wastewater operator’s position in their firm. Sixty-six percent (66%) of firms (29 firms) that completed the
regional survey require only a high school diploma for employment. However, 52% would prefer workers have an
associate degree. Another 23% prefer job candidates have a bachelor’s degree. Thirty-two out of 44 respondents
(73%) indicated that they would prefer to hire at least one education level above what they currently require for
employment.

REQUIRED

3

PREFERRED

2
None

29

6

23

High School Diploma/GED

Associate Degree or Equivalent

Bachelor's Degree

9

3

10

3

Post Graduate Degree

6.5 – Entry-Level Wages – Survey Data (n=44)
Water/wastewater treatment operators are shown to receive the lowest average starting salaries with 21 of 44 (48%)
firms offering an entry-level salary of less than $30,000 a year. Another 48% of employers offer starting salaries
between $30,000 and $49,000 a year.

Entry-Level Wages - Water/Wastewater Treatment Operators (n=44)
$60-69,000

1

$50-$59,000

1

$40-49,000

7

$30-39,000

14

Less than $30,000

21

6.6 – Barriers to Hiring Qualified Water/Wastewater Treatment Operators (n=44)
Forty-one percent (41%) of firms that employ water/wastewater operators find it either difficult or very difficult
to find a highly-qualified worker for these positions. Respondents were asked to indicate all of the challenges they
encounter during the resume review and interview processes. Responses are summarized below:
LACK OF RELEVANT WORK EXPERIENCE

71.4%

LACK OF REQUIRED EDUCATION/TRAINING

60.0%

LACK OF JOB POSITION-RELATED TECHNICAL SKILLS

62.9%

LACK OF "SOFT" OR "EMPLOYABILITY" SKILLS

62.9%

LACK OF APPLICANTS
NONE OF THE ABOVE
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37.1%
2.9%

6.7 – Top Technical Skill Needs
based on Survey Data (n=44)
The figure to the right illustrates the
skills most frequently selected as
“Extremely” or “Very Important” on a
5-point scale with an option for “Not
applicable”. Larger circles reflect
higher response counts.
For this
particular
occupation,
90%
of
respondents selected 11 of the 15 listed
skills and abilities as at least “Very
Important”. The only item chosen by
less than 60% of respondents was
knowledge of the Principles of
Stormwater Management. Interpreting
Blueprints and Designs and Auditing
Drinking
Water
and
Wastewater
Treatment Facilities were also chosen
less frequently as being either
“Extremely” or “Very Important” for
Water/Wastewater Operators.

6.8 – Preferred and Required Industry Certifications (n=44)
Survey completers were provided with a list of industry recognized certifications for water/wastewater operators
and asked to indicate which certifications they require for employment and which they prefer. Employers were also
provided a “neutral” option if they had no preference. A summary of responses is provided below:
OSHA - 30 Hour

5

HAZWOPER - 40 Hour

4

NICET Water/Wastewater Plants
4

Occupational Health and Safety Technologist (OHST)

4

24

15

25

17

23

15

Level 1 Wastewater Certification (State of De)

Delaware DOA Nutrient Management

26
12

3

26

12

Water Certification (State of DE)

25

14
8

NICET Water and Sewer Lines

Construction Health and Safety Technician (CHST)

14

8
2

Required

12

20

9

27

8

34

Preferred

Neutral

Level 1 Wastewater Certification was recognized by 12 of the 44 survey respondents as required for employment.
Eight employers also require the DE State Water Certification and NICET Water/Wastewater Plants. Survey taker’s
preference for all of the other 7 listed certifications was fairly evenly distributed with between 8 and 17 firms
responding that they prefer it for hire.
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6.9 – Top Software Needs for Water/Wastewater Treatment Operators (n=44)
In an effort to determine what software programs students should be exposed to, employers of water/wastewater
treatment operators were given a list of software programs commonly used in the industry. They were asked to select
all of the programs that their technicians use on a day-to-day basis. The chart below provides a summary of the
selected software:
Microsoft Excel

39

Microsoft Word

39

Handheld GPS units
Microsoft Access database
Microsoft Powerpoint

18
11
10

6.10 – Employer Insight based on Executive Interviews
The water/wastewater workforce is unique in that it is the only occupation examined in this study that is heavily
regulated with strict guidelines governing required education and experience for each level of operator. While
Delaware Tech does offer a 2YR degree program in Water Quality for Class III and Class IV Water/Wastewater
Operators, Class I and II operators are only required to pass a non-credit certification course and obtain their license
from the State. The College and a host of other regional community colleges and training providers offer certification
programs to enable students to pass the state-issued licensure exam. Currently in Delaware, operators must complete
an associate degree program and have no less than 4 years of operators experience to be eligible for Class III or IV
operator status. Bachelor’s degree holders in this field tend to have graduated from an Environmental Science
program.
In general, this tends to be a very competitive industry in terms of the workforce. It is not unusual for operators to
“swap” between companies in exchange for higher wages, better location, etc. There are also many differences
between the work environment and job requirements for operators employed in the private sector versus the public
sector. While it is critical that certification providers continue their work to ensure enough Class I and II level
operators to meet demand, water management agencies stress the importance of creating a seamless educational
pathway where operators without a degree can continue their education to advance to a Class III and IV operator.
Aging infrastructure throughout the region and the ever increasing population are both key factors driving demand
for these workers. Firms feel that a critical skill set operators may need more than ever in the coming years is
increased mechanical and electrical knowledge as systems and components reaching the end of their lifecycle require
more maintenance and troubleshooting on the job. Finally, knowledge of electronic documentation and data
collection is becoming a significant need in this industry as companies shift to digital methods of mobile and
handheld record keeping.

6.11 – Supply and Demand Gap Analysis
Currently, Class I and II water/wastewater operators are not required to possess a formal degree for employment.
Class I and II operators must possess the required certification and are licensed by the state. Educational institutions
are not required to report non-credit certificate completions into IPEDS. Therefore, gathering supply side data for
this occupation is challenging because no formal reporting mechanism exists to record program completions.
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The data provided on the next page includes non-credit certification completions and for-credit Water Quality
associate degree program completions for Delaware Technical Community College only. This is not meant to reflect
a comprehensive picture of the supply of water/wastewater operators throughout the 13-county region.
Table 6.11 Regional Annual Program Graduates
Regional Educational Programs
CIP Codes & Description

Delaware Technical Community
College

15.0506 – Water/Wastewater Operators (2YR
Degree Program in Water Quality)

2

Non-Credit Base Level and Level 1 Certification

62

Non-Credit Level II Certification

12

Delaware Tech is the only community college in the region that offers an associate’s degree in water quality. Noncredit certification completions reflect a 3-year annual average from Delaware Tech’s Georgetown and Stanton
Campuses. Given that CIRWA did not have access to a comprehensive picture of supply-side data for this occupation,
CIRWA did not conduct a supply/demand gap analysis. However, a gap analysis may be a viable option for the
future by contacting regional training providers and requesting annual completion data from them directly.
Additional supplemental employment data for construction management technicians can be found in Appendix B.
For further detail on the methodology of extrapolating these estimates, please see the Methodology section in
Appendix C.
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Conclusions and Recommendations
Considering the data compiled from the regional survey and already existing sources, and taking into account the
feedback from multiple local employers, the conclusions and recommendations outlined below are provided as a
means of guiding Delaware Tech, fellow educational institutions, and local businesses in their decision-making
processes. The conclusions below are prioritized based on their level of importance to the current economy and the
degree to which Delaware Tech and other educational institutions can influence the finding through program growth
and improvement.

Conclusions
1.

The region is not producing enough of these types of technicians to fill the replacement or growth need
projected through 2018. Employment projections can be volatile in times of economy instability, but the one
certainty is that the population of baby-boomers reaching retirement age is a concern for many local employers.
As workers with 35+ years of experience begin to exit the workforce, replacing their skills, knowledge, and
abilities is a daunting challenge. Employers are faced with trying to find qualified candidates that have handson knowledge and experience balanced with strong interpersonal and technological skills. Until the region is
able to increase the supply of associate degree-prepared workers to enter these jobs, employers will be forced to
continue hiring individuals that may not have the level of educational preparation and experience they desire
for employment at their firms.

2.

Computer technology and software applications are changing the “must-have” skills needed for these jobs.
Forty-nine percent (49%) of survey respondents feel that advancements in technology, particularly software
packages, is a key factor that will impact technical skill need over the next few years. The integration of handheld technology into everyday work responsibilities and the continued advancement of 3D drafting, GPS/GIS
applicability and project management software are changing the way these firms do business and remain
competitive in the marketplace. As a result, knowledge of these programs is in high-demand and, over the next
few years, could become “must-have” for employment.

3.

On-site work experience (preferably on a construction site) gives new program graduates a significant
advantage over job applicants lacking this experience. Eleven out of 15 firms (more than 70%) noted that they
prefer to see some sort of construction experience on a job applicant’s resume. While several of these jobs focus
on design or activities specific to one particular element of a construction project, familiarity with scheduling,
budgeting, safety protocol and the sequence of activities that occur on a job site gives workers the perspective
needed to plan, anticipate and predict in their specialty areas. It also exposes the student to several of the local,
state, and federal codes, standards and regulations that govern these industries.

4.

Employers in the region are generally optimistic about the growth and resurgence of the architectural,
engineering and construction industries. Survey data collected earlier this year clearly shows that firms in the
region are predicting growth of their workforce over the coming 3 years. Raw survey data shows an overall 3
year growth rate of just over 17% for these jobs. Much of this growth they attribute to the slow, but steady,
recovery of the economy and increasing population levels, and stricter regulatory requirements. This is good
news for educational institutions that are faced with the opportunity to provide employers throughout the region
with highly-skilled, experienced workers that not only meet their hiring requirements, but also their preferences
for hire.
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Recommendations
The recommendations below are listed so as to correspond to the conclusions listed above and can be generalized
into two broad objectives:
 Closing the Gap in Projected Demand; and
 Improving Educational Programs to Better Meet Employer Needs.
Recommendations 1 and 2 aim to help the College increase enrollment in the educational programs examined in this
study and raise awareness of the educational and career pipeline opportunities available in these fields.
Recommendations 3 through 8 seek to help Delaware Tech improve current educational programming so as to better
meet the skill needs of local employers and ensure that graduates are entering the workforce ready and able to
succeed in today’s competitive job market.

1.

Promote involvement and partnerships with K-12 and other related organizations in an effort to increase
teachers’, counselors’, parents’, and middle and high school students’ awareness of engineering technology
options available to them. Addressing a shortage of workers to meet demand begins with targeted efforts to
boost awareness, interest, and enrollment in these programs. These efforts can be bolstered by developing
statewide and regional strategies that engage not only K-12 education, but also organizations such as the
Delaware STEM Council, trade associations, and other business and economic development agencies. Several
survey respondents indicated that one of the drivers for increased technician employment will be greater
recognition of the affordability and return on investment of 2-year degrees. The College would be well-served to
emphasize these aspects to individuals looking to enter into a STEM occupation or who are currently in the
process of choosing a career path.

2.

Continue working toward developing a 4-year engineering technology degree within the State of Delaware
to stimulate more connected degree opportunities for Delaware Tech graduates in these fields. Employers that
were interviewed for this scan all felt that creating more opportunity for students to continue their education
seamlessly into a bachelor’s degree program may help draw more students into these programs, thus alleviating
the projected supply gap. Currently, several of these programs offer a transfer opportunity to either a business
management or an organizational management bachelor’s degree, but none transfer to a bachelor’s degree
specific to these occupations such as Civil Engineering/Engineering Technology, Architecture, Environmental
Engineering/Science, or Construction Management.

3.

Consider changing the current Environmental Engineering Technology program to an Environmental Science
program. CIRWA interviewed four firms that specialize in environmental engineering and services. All four feel
that Delaware Tech may be best served by changing the current engineering technology program to focus more
on environmental science. In addition, 14 firms surveyed prefer to hire from a “science” program than an
“engineering technology” program and another 16 firms hire either type of graduate to fill positions in their
firms. Given that no 4-year universities in the state offer a bachelor’s degree in environmental engineering
technology, changing the program to focus more on science could create an opportunity to develop a connected
degree to one of the state’s 4-year degree programs for Environmental Science and still produce associate degree
graduates that are in-demand in the field.

4.

Explore opportunities for creating an associate-to-bachelor’s degree educational pathway for architectural
engineering technology students in the region. Currently, students that graduate from Delaware Tech’s
architectural engineering technology program must continue their education in Philadelphia or College Park,
Maryland if they wish to pursue their bachelor’s degree and still remain in the region. This is the main reason
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that many architectural firms feel that the turnover in these positions is higher than other technician level
positions. Many associate degree graduates wish to pursue further education after a few years on the job and
must leave the area to do so.
5.

Consider retiring the AAS in Interior Architectural Design program currently located at Terry Campus and
the AAS in Water Quality program currently located at Owens Campus. The Architectural-Interior Design
program at Terry Campus has struggled with enrollment and placement for the last several years and interviews
with architectural firms revealed that they do not feel these jobs will be returning to the market anytime soon,
particularly not at the associate degree level. In addition, interviews with companies and agencies that manage
the state’s water resources indicated that most of the technician level jobs in their firms do not require an associate
degree, nor do they feel a degree is needed until the individual moves into a higher-level position. The positions
that do require an associate degree are typically able to be filled by those holding an AAS in Environmental
Science or Engineering Technology. However, firms also felt that greater exposure to certain elements of the
Water Quality program within the current Environmental program would be very beneficial.

6.

Consider adopting a cooperative workplace education experience or internship as a requirement for
graduation in the Civil, Surveying, Architectural, Environmental, and Construction Management programs.
Similar to the last CIRWA study focused on Mechanical and Electrical-related engineering technologies,
interviewees were surprised to find that this is not already a requirement for Delaware Tech graduates given
that many employers are moving away from hiring graduates without relevant experience. This requirement
would help Delaware Tech accomplish the following:
a. Expand the College’s network of companies that hire program graduates;
b. Expose a greater number of companies to the variety of programs offered at the college;
c. Demonstrate the skills and abilities of Delaware Tech program graduates over other hiring options
available to companies;
d. Provide students with relevant, real-life workplace experiences and situations that will enable them to
be more competitive and attractive to local employers upon graduation; and
e. Open students up to the possibility of securing employment prior to graduation which may, in effect,
provide increased incentive to complete the program and improve graduation and placements rates for
the College.

7.

Consider curriculum updates or changes that would place increased emphasis on exposing students to
software applications, state codes and regulations and the importance of developing interpersonal and
networking skills. Programs may be well-served to integrate more exercises that utilize the software programs
and applications identified by employers in this scan. In addition, emphasizing the importance and implications
of federal, state, and local mandates and codes will help students recognize that continually staying updated and
knowledgeable about regulatory changes is a requirement of these jobs. Finally, exercises or group projects that
focus on developing a student’s professionalism and confidence as well as business and marketing skills will
help enable graduates to facilitate relationships and catalyze business opportunities for their employer.

8.

Further explore data from the regional survey that was not included in this scan and develop individual
occupational labor market scans. CIRWA was fortunate enough to gather a large quantity of data from the most
recent regional survey. Some of this data did not make it into this study, but is valuable information for College
faculty and administrators. CIRWA feels that the most effective way to organize this additional data is to develop
six occupational “briefs” that highlight data and information specific to each occupation. These briefs will delve
further into the survey data.
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Appendix A - Aggregate Employment Data and Extrapolated Estimates
Current and Projected Employment by Region (Urban and Rural) – Survey Data
The regional survey asked firms to consider their current employment in an attempt to identify potential job openings
over the next 3 years for the occupations of interest. Tables A.1 and A.2 provide a summary of survey responses for
the 5-county urban region and the 8-county rural region within the study geography. Annual and 3-YR openings
were calculated based on current employment, projected growth and anticipated replacement needs.
Table A.1 - Survey Employment Data – Urban Region (Delaware, Chester, New Castle, Salem, & Cecil
Counties)
Current
Employment

Projected
Employment
in 3 years

Civil Engineering
Technicians

160

Surveying Technicians

3YR Projected Openings

Total 3YR
Openings
incl. Growth

Avg. Annual
Openings over
next 3 yrs.

8

29

10

7

10

18

6

8

6

5

19

6

72

18

8

12

38

13

322

373

51

32

27

110

37

Water/Wastewater
Treatment Technicians

146

180

34

18

15

67

22

SUBTOTAL

822

951

129 (16%)

75 (9%)

77 (9%)

281

94

Architectural
Engineering
Technicians
Environmental
Engineering
Technicians
Construction
Management
Technicians

Projected
Job Growth

Projected
Retirements

Projected
Turnover

177

17

4

74

75

1

66

74

54

Table A.2 - Survey Employment Data – Rural Region (Kent (DE), Sussex, Caroline, Kent (MD), Queen Annes,
Dorchester, Worcester, and Wicomico Counties)

Current
Employment

Projected
Employment
in 3 years

Civil Engineering
Technicians

280

Surveying Technicians
Architectural
Engineering
Technicians
Environmental
Engineering
Technicians
Construction
Management
Technicians
Water/Wastewater
Treatment
Technicians

SUBTOTAL
TOTAL (both
regions)

3YR Projected Openings

Total 3YR
Openings
incl. Growth

Avg. Annual
Openings over
next 3 yrs.

33

96

32

5

10

32

11

6

4

6

16

5

137

10

25

10

45

15

203

293

90

16

12

118

39

310

329

19

41

29

89

30

1,029

1,190

161 (16%)

135 (13%)

100 (10%)

396

132

1,851

2,141

290 (16%)

210 (11%)

177 (10%)

677

226

Projected Job
Growth

Projected
Retirements

Projected
Turnover

299

19

44

85

102

17

24

30

127
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Combined employment for all occupations in the 13-county region totals 1,851 jobs (known employment taken from
survey data). Forty-four percent (44%) of technicians are employed in the urban region while 56% are employed in
the rural region. Survey data indicates that retirement and turnover rates between now and 2017 are expected to
hover anywhere between 9 and 13% of the workforce. These figures represent a 3-year replacement rate of
approximately 21% (roughly 387 positions) and an annual replacement rate of 7% (roughly 129 positions) across
all occupations in both regions. Both regions anticipate a 16% growth rate over the next 3 years. When combined
with anticipated retirements and turnover, this results in roughly 226 annual job openings over the next three years
and 677 total job openings.
Given that the survey data represents only a small percentage of firms in the region that hire these occupations,
CIRWA was able to use the survey data to extrapolate estimates for many of the data points above in order to provide
a more comprehensive picture of current and projected employment. These conservative estimates were also used to
conduct the supply and demand gap analyses found throughout this report. Extrapolated figures are based on the
survey’s qualifying incidence rates (the percentage of screened firms that hire at least one technician) and
occupational incidence rates (the percentage of qualified firms that hire each type of technician). After applying these
rates to our adjusted database of firms, CIRWA estimates that roughly 650 firms in the region have at least one of
these engineering technician occupations on staff. Many firms have more than one of these occupations on staff.
That being said, CIRWA estimates that this survey data (n=153) is representative of approximately 24% of
employers. For full extrapolation methodology, please see Appendix C.
Estimated current employment for the 13-county region could be as high as 5,277 technicians11. This is a
conservative estimate calculated by multiplying survey respondents/ mean current employment for each occupation
by the estimated universe of firms that hire that occupation. In addition, when examining survey respondents’
projected employment 3 years from now, the mean can be multiplied by the estimated universe of firms to determine
the 3YR change. Using this formula, these occupations could grow to roughly 6,189 jobs (912 jobs added) by 2018.
This is a 3-year growth rate of approximately 17 percent. Position openings due to replacements were determined
by multiplying firms’ adjusted 3YR retirement and turnover means (taken from survey data) by the estimated
universe of firms for each occupation. A summary of extrapolations is provided below in Table A.3.
Table A.3 - Extrapolated Estimates of Total Employment and 3YR Projected Change and Openings
Projected
Turnover

Total 3YR
Openings
incl.
Growth

Annual
Openings
over next
3 yrs.

112 (12%)

119 (13%)

378

126

39 (6.9%)

39 (6.9%)

68 (12%)

146

49

309

59 (23%)

23 (9.2%)

39 (16%)

121

40

588

672

84 (14%)

87 (15%)

55 (9.6%)

226

75

188

1,428

1,844

416 (29%)

134 (9.4%)

124 (8.7%)

674

225

195

1,498

1,665

167 (11%)

132 (8.8%)

100 (6.7%)

399

133

649*

5,277

6,189

912 (17%)

527 (9.9%)

505
(9.6%)

1,944

648

3YR Projected Openings

Estimated
Universe
of Firms

Current
Employment

Projected
Employment
in 3 years

Projected
Job Growth

Projected
Retirements

Civil Eng.
Technicians

247

944

1091

147 (15%)

Surveying
Technicians

234

569

608

Architectural Eng.
Technicians

117

250

Environmental Eng.
Technicians

208

Construction Mgt.
Technicians
Water/Wastewater
Operators

All Technicians

* This is the number of firms in the region that have at least one of these occupations currently on staff. This number is NOT a sum of the
universe of firms by occupation since many firms have more than one type of technician on staff.

11

See Appendix C for methodology of estimating occupational employment based on extrapolation of survey data
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Construction management technicians and architectural engineering technicians show more than 20% growth over
the next 3 years with construction management technicians anticipated to grow by nearly 30%. This significant
growth suggests some degree of optimism from survey takers in the recovery of the regional housing market. This
could also be due to an increase in commercial building construction, particularly health care facilities.
Table A.4 below shows that the annual rate for both retirements and turnover over the next 3 years is expected to be
just over 3% percent for these occupations. This results in a 3YR replacement need of roughly 1,032 jobs.
Environmental engineering technicians are expected to experience the highest retirement rate at 4.9% annually. While
architectural engineering technicians are expected to experience the highest turnover rate at 5.2% annually. This is
consistent with interviews with architectural firms who stated that most of their technician level workers move on
to pursue a more advanced degree in architecture or architectural engineering.
Table A.4 - Breakdown of Extrapolated Estimates for Employment Openings
Estimated 3YR Openings due
to Employment Growth

Estimated 3YR Openings due
to Retirements

Estimated 3YR Openings
due to Turnover

3YR Total
Estimated
Openings

Annual
Estimated
Openings

3YR

Annual

3YR

Annual

3YR

Annual

Civil

147 (16%)

49 (5.2%)

112 (12%)

37 (3.9%)

119 (13%)

40 (4.2%)

378

126

Surveying

39 (6.9%)

13 (2.3%)

39 (6.7%)

13 (2.3%)

68 (12%)

23 (4%)

146

49

Architectural

59 (24%)

20 (8.6%)

23 (9.2)

8 (3.2%)

39 (16%)

13 (5.2%)

121

40

Environmental

84 (14%)

28 (4.8%)

87 (15%)

29 (4.9%)

55 (9.4%)

18 (3.1%)

226

75

Construction Mgt.

416 (29%)

139 (9.7%)

134 (9.4%)

45 (3.2%)

124 (8.7%)

41 (2.8%)

674

225

Water/Wastewater

167 (11%)

56 (3.7%)

132 (8.8%)

44 (2.9%)

100 (6.7%)

33 (2.2%)

399

133

TOTAL

912 (17%)

305 (5.8%)

527 (10%)

176 (3.3%)

505 (n=98)

168 (3.2%)

1,944

648

Table A.5 below provides a breakdown of the supply and demand gap analysis conducted for each occupation except
for water/wastewater operators. A supply and demand gap analysis was not completed for this occupation given
that completions of the water/wastewater certification program are not reported into any formal reporting
mechanism available to CIRWA staff. In reviewing this analysis, it is important to remember that all extrapolations
are based on self-reported data and that medium and large firms are over-represented in the response sample. These
two factors may have slightly inflated 3YR projections. In addition, a large percentage of these workers currently
hold less than an associate degree. Therefore, this supply gap does not specifically represent a shortage of associate
degree-prepared workers, but rather people to fill position openings in general.
Table A.5 – Supply and Demand Gap Analysis by Occupation- Extrapolated Data
Openings due to
Growth

Openings due to
Replacements

Total Position
Openings

Average Regional
Program Graduates

Supply/Demand
Gap

3YR

Annual

3YR

Annual

3YR

Annual

3YR

Annual

3YR

Annual

Civil

147

49

231

77

378

126

93

31

(285)

(95)

Surveying

39

13

107

36

146

49

3

1

(143)

(48)

Architectural

59

20

62

21

121

40

114

38

(7)

(2)

Environmental

84

28

142

47

226

75

18

6

(208)

(69)

Construction Mgt.

416

139

258

86

674

225

33

11

(641)

(214)

TOTAL

745

248

800

267

1,545

515

261

87

(1284)

(428)
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Appendix B – Supplemental Employment Data
Table B-1 below provides EMSI (Economic Modeling Specialists Intl.) employment data for engineering technicians
(and related occupations) with 3-year growth projections for the 13-county region of focus. Regional survey data
used to extrapolate total current employment estimates appear higher than EMSI data for several occupations. This
could stem from inflated employment means due to an overrepresentation of medium and large size firms in the
survey sample. CIRWA’s estimates for Construction Managers are lower than EMSI primarily because the survey
examined only construction management technicians (assistants) for which there is no SOC code. EMSI growth
projections for these occupations are substantially lower than the survey data projects. Table B-2 shows that EMSI
actually projects a decline in jobs by 3.8%, or 191 jobs, through 2017. This contradicts our survey data which projects
roughly a 17% growth by 2017.

Table B-1. EMSI Employment and Projected 3YR Change for 13-County Region
Description

Civil Engineering Technicians
Surveyors
Surveying and Mapping Technicians
Architectural and Civil Drafters
Environmental Engineering Technicians
Environmental Science and Protections Technicians,
Including Health
Construction Managers
Water and Wastewater Treatment Plant and System
Operators
Total

2014
Jobs

2017
Jobs

3YR Change

Starting Hourly
Earnings

566
196
240
593
170

559
188
230
545
179

-7
-8
-10
-48
9

$17.43
$22.67
$17.23
$18.48
$16.60

307

323

16

$14.42

2,158

1,996

-162

$28.92

798

817

19

$16.25

5,028

4,837

-191

$22.24

EMSI 2014.3 Class of Worker – QCEW, Non-QCEW, Self-Employed

Table B-2. EMSI Combined Employment and Projected 3YR Change for 13-County Region
13-County Region | Change
2014 Jobs
5,028

2017 Jobs
4,837

Change (2014-2017)
-191

% Change (2014-2017)
-3.8%

EMSI 2014.3 Class of Worker – QCEW, Non-QCEW, Self-Employed

Table B-3. Top 5 Industries for Job Cluster Employment with 3YR Change for 13-County Region
Occupation
Group Jobs in
Industry
(2014)

Occupation
Group Jobs
in Industry
(2017)

Change
(2014 2017)

%
Change
(2013 2018)

% of Cluster
Jobs in
Industry
(2013)

Local Government, Excluding Education & Hospitals

700

713

13

2%

13.9%

Engineering Services

618

601

(17)

(3%)

12.3%

State Government, Excluding Education & Hospitals

387

388

1

0%

7.7%

Residential Remodelers

318

335

17

5%

6.3%

Commercial & Institutional Building Construction

205

207

2

1%

4.1%

Industry

EMSI 2014.3 Class of Worker – QCEW, Non-QCEW, Self-Employed
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Real-Time Labor Market Data
Figures B-4 through B-6 were constructed with data compiled from Labor/Insight (Burning Glass Technologies), a
real-time labor market intelligence tool used to analyze online job postings over a given period of time and
geography. All data for these figures was accessed on October 27, 2014 and was analyzed for the period of Oct 1,
2013 – Sept 30, 2014. All data was pulled for the 13-county region of focus for this labor market scan.

Figure B-4. Top Job Titles from Job Postings in 13-County Region (n=51) (Oct 1, 2013 – Sept. 30, 2014)

16

Assistant Construction Manager/Superintendent
12

Land/Site Surveyor
5

Water Treatment Operator
4

Wastewater Treatment Operator

5

Civil Drafter/Technician
4

Surveying Technician
Architectural Drafter

2

Environmental Tester

2
1

Cost Estimator

Figure B-5. Skills in Greatest Demand as Listed in Technician Online Job Postings in 13-County Region
(n=51) (Oct 1, 2013 – Sept. 30, 2014)
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4

4

4

4

4
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Figure B-6. In-Demand Certifications from Online Technician Job Postings (n=17) (Oct 1, 2013 – Sept. 30,
2014)

Wastewater Treatment Plant Operator

5

Licensed Professional Surveyor

4

Building Performance Institute

4

HAZWOPER

2

Certified HIPAA Professional

1

Project Management Certification

1

Four occupations that are examined in this study have been designated as having a “Bright Outlook” over the 20122022 time period by O*Net Online and CareerOneStop. This means that, nationally, they are either projected to grow
rapidly, have numerous job openings, or are considered a new and emerging occupation. Those occupations
include12:

SOC Code
17.3025.00
19.4091.00
17.3022.00
17.3011.00

12

Occupation
Environmental Engineering Technicians
Environmental Science and Protection Technicians
Civil Engineering Technicians
Environmental Science and Protection Technicians

“Bright Outlook” Designation
Fastest Growing Occupation
Fastest Growing Occupation
High Number of Openings
High Number of Openings

CareerOneStop, Bright Outlook Occupations for Delaware, www.careerinfonet.org. Accessed October 28, 2014
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Appendix C - Methodology
The goal of this research was to explore employment changes for engineering technicians specializing in civil,
environmental, architectural, surveying, construction management, and water/wastewater management in a 13
county mid-Atlantic region. Specifically, the counties in these analyses included: Delaware and Chester Counties in
Pennsylvania, New Castle, Kent, and Sussex Counties in Delaware, Caroline, Cecil, Dorchester, Kent, Queen Annes,
Wicomico, and Worchester Counties in Maryland, and Salem County, New Jersey. This research utilized a web-based
quantitative survey, semi-structured qualitative interviews, as well as an analysis of secondary data sources.
Executive Interviews
Semi-structured executive interviews were conducted with 15 individual employers throughout Pennsylvania and
Delaware. Companies specializing in civil and environmental engineering, construction management, architectural
services, and water resources were interviewed. The interviews were conducted by research professionals at the
Center for Industry Research and Workforce Alignment (CIRWA) from April 24, 2014 to September 30, 2014.
Interviewees were initially selected from Delaware Tech’s industry-led advisory committee lists and a list of
registrants at Delaware Tech’s Engineering Technology Career Fair held in February 2014. Purposive sampling was
then utilized to identify companies that: (1) employ engineering technicians; and (2) were willing to participate in an
interview. The interviewees (n=17) represented key administrative, operational, and technical levels in their
respective organization. Interviews lasted between 60 minutes and 100 minutes and were conducted via face-to-face
and phone using a semi-structured interview guide. Interviews focused on issues such as current and projected
hiring needs for engineering technicians, employer experience with Delaware Tech graduates, and labor market
needs and challenges. For a complete list of study contributors, please see Appendix E.
Secondary Data Sources
This report also draws upon secondary data collected from various sources including, but not limited to Economic
Modeling Specialists Intl (EMSI), Labor/Insight (Burning Glass Technologies), and the Bureau of Labor Statistics.
These sources provide a variety of labor market data and information and were included in these analyses to provide
additional context to the regional survey data and qualitative interviews.
Regional Survey of Employers
This research utilized a web-based approach to survey respondents, which offered two key advantages over
traditional quantitative survey options, such as mail surveys: (1) web-based surveying provided a low cost option
for data collection, and (2) respondents were able to complete the survey at their convenience.13 The survey was
designed by CIRWA staff, faculty, and administrators at Delaware Technical Community College and administered
by Davis Research, a market research company headquartered in California. The questionnaire included 41 possible
questions due to the four separate occupations being examined. Following the development of the questionnaire, an
employer database in the 13-county region was obtained from InfoUSA (n=11,184), a market research company that
compiles business data and information from a variety of sources including Yellow Page directories, new business
filings, press releases, corporate websites, annual reports, and government data.14
This research utilized a stratified random sample design which proceeded in three key stages:
 First, companies in the 13-county region were grouped by industry (NAICS Code), and then placed into two
separate strata based on their likelihood of employing one of the engineering technology occupations of
focus. This likelihood was determined by examining 2 key factors: (1) Industry knowledge of where
Delaware Tech graduates find employment as provided by program faculty and placement data. Companies
that were known to hire engineering technicians based on employment data, participation in engineering

13
14

Dillman, D. 2000. Mail and Internet Surveys: The Tailored Design Methods. 2nd ed. New York: Wiley.
InfoUSA. 2014. “About InfoUSA.” Accessed on: Sept 12, 2014. http://www.infousa.com/about-us/
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technology career fairs or participation on a college program advisory committee were placed in strata one,
“known employers”. (2) Employers to be placed in strata two, “unknown employers”, were determined by
examining inverse staffing patterns obtained through a search for engineering technicians using Economic
Modeling Specialists Intl (EMSI). CIRWA anticipated a higher qualifying rate for companies in “known
employers”, as was the case in the survey response sample.
Second, given the small sample size of firms to be surveyed (7,409 firms), Davis Research was able to call all
firms in both stratum.
Third, after one week, occupations that had achieved a lower response rate compared to other occupations
were over-sampled in order to obtain (to the extent possible) an even distribution of responses for each
occupation.

The survey was deployed on July 11, 2014 and concluded on August 15, 2014. The population database included
7,409 firms in the 13-county region. However, 1,955 firms from this database were excluded due to duplicate, wrong,
fax machine, and disconnected phone numbers, resulting in an adjusted sample of 5,454 firms. All 5,454 firms of the
total adjusted sample were contacted at least once. Of the 5,454 companies called, Davis Research spoke with 2,120
(39% of the adjusted sample of firms). In total, 635 firms agreed to be screened for qualification resulting in 252
qualified firms that agreed to take the survey (4.6% of the adjusted sample of firms). In order to qualify to participate
in the survey, companies must have had at least one engineering technician of focus on staff and be located in our
region of study. A total of 153 companies went online to complete the survey (61% of those that qualified and agreed
to participate). To increase responses, companies were offered incentives ranging from $25-$100 for their
participation. The monetary incentive increased the longer the survey was deployed.
Companies indicating that they employ multiple types of technicians were asked to respond to the survey for up to
three different types of technicians. Therefore, if a company responded that they employ all six types of technicians
that the survey examines, the survey program selected only three of those occupations based on a “least full” quota
system. The “least full” method of selection helped to ensure that responses for each type of technician remained as
even as possible. Eighty-four (84) companies completed the survey for a single occupation. Thirty-nine (39)
companies completed the survey for two occupations, and 30 companies completed the survey for three occupations.
This resulted in a total firm-level response count of 153 and an occupation-level response count of 252.
Overview of Survey Sample
A total of 153 companies completed the online regional survey. Descriptive statistics by state, firm size, and industry,
including response counts and percent of total responses, are provided in Tables B-1 and B-2. The survey sample
reflects an overrepresentation of both medium- and large-sized firms. Medium sized firms represented only 8.5% of
the survey’s adjusted database. However, nearly 21% of responses to the survey were from medium sized firms.
Additionally, the response sample reflects a slight overrepresentation of large firms at 3.3% of responses while the
survey’s adjusted database contained only 1.2% large firms. This subsequently resulted in an underrepresentation of
small-sized firms at just 75.8% of responses while the population databased was comprised of nearly 90.3% smallsized firms.
Table B-1. Counts and Percentage of Survey Responses by State and Firm Size (n=153)

Small Firms (1-24 employees)
Medium Firms (25-99 employees)
Large Firms (100+ employees)
TOTAL
54

Delaware

Pennsylvania

Maryland

New Jersey

Total

52 (34%)

31 (20.3%)

30 (19.6%)

3 (2%)

116 (75.8%)

17 (11.1%)

3 (2%)

12 (7.8%)

0

32 (20.9%)

2 (1.3%)

1 (0.7%)

2 (1.3%)

0

5 (3.3%)

71 (46.4%)

35 (22.9%)

44 (28.8%)

3 (2%)

153 (100%)

Table B-2. Counts and Percentage of Survey Responses by State and NAICS code (n=153)
54 – Professional,
92 – Public Administration
23-Construction
Scientific, Technical
(Gov't)
Delaware

Other

TOTALS

16 (10.5%)

30 (19.6%)

21 (13.7%)

4 (2.6%)

71 (46.4%)

Pennsylvania

8 (5.2%)

19 (12.4%)

4 (2.6%)

4 (2.6%)

35 (22.9%)

Maryland

11 (7.2%)

17 (11.1%)

12 (7.8%)

4 (2.6%)

44(28.8%)

0

1 (0.7%)

2 (1.3%)

0

3 (2%)

35 (22.9%)

67 (43.8%)

39 (25.5%)

12 (7.8%)

153 (100%)

New Jersey
TOTAL

The survey response sample is over representative of firms in Delaware and Maryland by approximately 20%. The
survey’s population database included approximately 37% of firms from Delaware and 18% of firms from Maryland.
Subsequently, responses from Pennsylvania are underrepresented at just below 23%. Pennsylvania firms represented
approximately 42% of total firms in the population database.

Estimating Universe of Firms to Extrapolate Total Technician Employment by Occupation
The universe of firms within the region that employ all engineering technicians examined in this research was
estimated by examining CIRWA’s adjusted database of firms (excluding all wrong and disconnected phone numbers)
and applying the incidence rate to the total number of firms likely to hire technicians. To avoid overestimating total
firms, conservative estimates were taken for this analysis. This resulted in an adjusted employment database of 5,454
firms. The incidence rate was then applied to the adjusted employment database, resulting in a total estimated
universe of 649 firms likely to hire technicians. The occupational incidence rate (percentage of qualifiers that hire
each type of technician) was then applied to the universe of firms to determine total firms employing each occupation.
Table B-4 below provides a breakdown of the “universe of firms” by occupation.

Table B-3. Universe Estimates for Firms Employing Engineering Technicians
Number of All
Establishments in
Adjusted Employment
Database

% of Businesses that
Qualified (Employ
Engineering Technicians)

Estimated Number of
Businesses Employing
Engineering Technicians

123

13%

16

3,433

6.9%

237

1,261

17%

218

172

12%

21

92 Public Administration

429

27%

115

Other

36

22%

8

2-Digit NAICS Code & Industry
Description
(based on survey incidence rate)

22 Utilities
23 Construction
54 Professional-ScientificTechnical
42 Waste Management

TOTAL

5,454

649

55

Table B-4. Universe of Firms Employing Technicians by Occupation

Civil
Surveying
Architectural
Environmental
Construction Management
Water and Wastewater Treatment

Occupational
Incidence Rate
(n=153)

Universe of Firms by Occupation
(Universe of Total Firms (495) x Incidence
Rate)

.38
.36
.18
.32
.29
.30

247
234
117
208
188
195

Regional technician employment by occupation was estimated by examining the survey’s current employment data
at the firm level (Table B-5) for each occupation and eliminating outliers out to 2 standard deviations. The adjusted
current employment mean was then applied to the estimated universe of firms for that occupation and the sum of
known outliers was added to the final total. Similarly, regional growth estimations were calculated by examining the
survey’s projected 3YR employment data at the firm level (Table B-6) for each occupation and eliminating outliers
out to 2 standard deviations. The adjusted 3YR employment mean was then applied to the universe of firms for each
occupation and the sum of known outliers was added to the final total.

Table B-5. Survey Data for Current Engineering Technician Employment by Occupation
Total
Sample
Current
Employment

Sample Current
Mean
Employment

Civil

440

Surveying

Adjusted
Current Mean
Employment*

Median

Min

Max

Sum of all
outliers

7.59

2.60

2

0

100

302

159

2.89

2.16

2

0

11

64

Architectural

90

3.21

1.67

2

0

40

55

Environmental
Construction
Management
Water/Wastewater
Operators

181

3.69

2.48

2

0

50

72

525

11.67

5.94

4

0

100

311

456

10.07

6.47

7

0

46

236

Adjusted 3YR Mean
Employment*

Median

Min

Max

Sum of all
outliers

(Firm Level)

*Excluding Outliers out 2 Standard Deviations

Table B-6. Survey Data for Projected 3YR Employment by Occupation
Projected
3YR
Employment

(Firm Level)

Civil

476

8.21

3.17

2

0

100

308

Surveying

177

3.22

2.27

2

0

11

77

Architectural

104

3.71

2.14

2

0

45

59

Environmental
Construction
Management
Water/Wastewater
Operators

209

4.27

2.82

2

0

50

85

666

14.80

7.75

5

0

100

387

509

11.27

7.18

8

0

46

265

*Excluding Outliers out 2 Standard Deviations

56

Sample 3YR
Mean
Employment

Table B-7 below shows that these calculations resulted in an estimated current employment population of
approximately 5,277 technicians across the six occupations with employment in 3 years projected to reach
approximately 6,189. This means that over the next 3 years, these occupations are expected to add approximately 912
jobs (305 jobs annually) for a 3-year growth rate of approximately 17 percent (5.8% annually). Estimations based on
averages may be slightly inflated due to a higher response rate from “medium” and “large” firms than the distributed
percentage of these firms in the survey sample. In addition, firms reporting data identified as outlying are
contributing to estimated final outcomes.

Survey Data for Extrapolating Openings Due to Growth
Table B-7. Extrapolated Regional Employment and Growth based on Adjusted Sample Means
Universe
of Firms

Adjusted
Current
Employment
Mean*

Estimated
Current
Employment
(firms x mean)

Current
Estimated
Employment
incl. outliers (n)

Adjusted
3YR
Employment
Mean

Estimated 3YR
Employment incl.
outliers (n)

Civil

247

2.60

642

944 (n=302)

3.17

1,091 (n=308)

Surveying

234

2.16

505

569 (n=64)

2.27

608 (n=77)

Architectural

117

1.67

195

250 (n=55)

2.14

309 (n=59)

Environmental

208

2.48

516

588 (n=72)

2.82

672 (n=85)

Construction
Management

188

5.94

1,117

1,428 (n=311)

7.75

1,844 (n=387)

Water/Wastewater
Operators

195

6.47

1,262

1,498 (n=236)

7.18

1,665 (n=265)

TOTAL

5,277 (n=1,040)

6,189 (n=1,187)

*Excluding Outliers out 2 Standard Deviations

Table B-8. Extrapolated Regional Openings Due to Growth by Occupation
Universe
of Firms

Current Estimated
Employment incl.
outliers (n)

Estimated 3YR
Employment incl.
outliers (n)

Estimated 3YR
Employment
Change

Estimated Annual
Employment
Growth

Civil

247

944 (n=302)

1,091 (n=308)

147 (16%)

49 (5.2%)

Surveying

234

569 (n=64)

608 (n=77)

39 (6.9%)

13 (2.3%)

Architectural

117

250 (n=55)

309 (n=59)

59 (24%)

20 (8%)

Environmental

208

588 (n=72)

672 (n=85)

84 (14%)

28 (4.8%)

Construction
Management

188

1,428 (n=311)

1,844 (n=387)

416 (29%)

139 (9.7%)

Water/Wastewater
Operators

195

1,498 (n=236)

1,665 (n=265)

167 (11%)

56 (3.7%)

5,277 (n=1,040)

6,189 (n=1,187)

912 (17%)

305 (5.8%)

TOTAL

57

Estimated openings due to retirements and turnover were calculated at the occupational level by multiplying firms’
adjusted 3YR retirement and turnover means for each occupation to the estimated universe of firms for that
occupation. The sum of outliers was then added to the total. Extrapolations for projected openings due to retirements
are provided in Tables B-9 and 10. Extrapolations for projected openings due to turnover are provided in Tables B11 and 12.

Survey Data for Extrapolating Openings Due to Retirements
Table B-9. Survey Data for Projected 3-YR Retirements by Occupation
Projected
3YR
Retirements

Sample Mean
3YR Retirements

Median

Min

Max

(Firm Level)

Adjusted
3YR Mean
Retirements*

Sum of all
outliers

Civil

48

.83

.34

0

0

20

30

Surveying

12

.22

.14

0

0

2

6

Architectural

10

.36

.14

0

0

3

7

Environmental
Construction
Management
Water/Wastewater
Operators

33

.67

.34

0

0

10

18

48

1.07

.58

0

0

10

27

59

1.31

.62

1

0

7

19

*Excluding Outliers out 2 Standard Deviations

Table B-10. Extrapolated Regional Openings Due to Retirements
Universe
of Firms

Adjusted 3YR
Mean
Retirements*
(Firm Level)

Estimated 3YR
Retirements
(Firms x Mean)

Estimated 3YR
Openings due
to Retirements
incl. outliers (n)

Estimated
Annual
Openings
due to
Retirements

Civil

247

944 (n=302)

.33

82

112 (n=30)

37 (3.9%)

Surveying

234

569 (n=64)

.14

33

39 (n=6)

13 (2.3%)

Architectural

117

250 (n=55)

.14

16

23 (n=7)

8 (3.2%)

Environmental

208

588 (n=72)

.33

69

87 (n=18)

29 (4.9%)

188

1,428 (n=311)

.57

107

134 (n=27)

45 (3.2%)

195

1,498 (n=236)

.58

113

132 (n=19)

44 (2.9%)

527 (n=130)

167 (3.2%)

Construction
Management
Water/Wastewater
Operators
TOTAL

*Excluding Outliers out 2 Standard Deviations
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Current
Estimated
Employment
incl. outliers (n)

5,277 (n=1,040)

Survey Data for Extrapolating Openings Due to Turnover

Table B-11. Survey Data for Projected 3-YR Turnover by Occupation
Projected
3YR
Turnover

Sample Mean
3YR Turnover

Civil

41

.71

Adjusted
3YR Mean
Turnover*
.40

Surveying

20

.36

Architectural

11

Environmental
Construction
Management
Water/Wastewater
Operators

Median

Min

Max

Sum of all
outliers

0

0

10

20

.25

0

0

3

9

.39

.29

0

0

3

5

22

.45

.20

0

0

7

13

39

.87

.56

0

0

10

19

44

.98

.35

0

0

5

32

(Firm Level)

*Excluding Outliers out 2 Standard Deviations

Table B-12. Extrapolated Regional Openings Due to Turnover
Universe
of Firms

Current
Estimated
Employment
incl. outliers (n)

(Firm Level)

Adjusted
3YR Mean
Turnover*

Estimated 3YR
Turnover
(Firms x Mean)

Estimated 3YR
Openings due to
Turnover incl.
outliers (n)

Estimated
Annual
Openings
due to
Turnover

Civil

247

944 (n=302)

.40

99

119 (n=20)

40 (4.2%)

Surveying

234

569 (n=64)

.25

59

68 (n=9)

23 (4.0%)

Architectural

117

250 (n=55)

.29

34

39 (n=5)

13 (5.2%)

Environmental

208

588 (n=72)

.20

42

55 (n=13)

18 (3.1%)

188

1,428 (n=311)

.56

105

124 (n=19)

41 (2.8%)

195

1,498 (n=236)

.35

68

100 (n=32)

33 (2.2%)

505 (n=98)

168 (3.2%)

Construction
Management
Water/Wastewater
Operators
TOTAL

5,277 (n=1,040)

*Excluding Outliers out 2 Standard Deviations
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3YR Combined Employment and Openings Breakdown
Table B-13. Summary of Extrapolated Regional Openings by Occupation due Growth and Replacements
Current
Estimated
Employment

Estimated 3YR Openings
due to Employment
Growth

Estimated 3YR
Openings due to
Retirements

Estimated 3YR
Openings due to
Turnover

3-YR

Annual

3-YR

Annual

3-YR

Annual

Civil

944 (n=302)

147 (16%)

49 (5.2%)

112 (n=30)

37 (3.9%)

119 (n=20)

40 (4.2%)

Surveying

569 (n=64)

39 (6.9%)

13 (2.3%)

39 (n=6)

13 (2.3%)

68 (n=9)

23 (4.0%)

Architectural

250 (n=55)

59 (24%)

20 (8%)

23 (n=7)

8 (3.2%)

39 (n=5)

13 (5.2%)

Environmental

588 (n=72)

84 (14%)

28 (4.8%)

87 (n=18)

29 (4.9%)

55 (n=13)

18 (3.1%)

1,428 (n=311)

416 (29%)

139 (9.7%)

134 (n=27)

45 (3.2%)

124 (n=19)

41 (2.8%)

1,498 (n=236)

167 (11%)

56 (3.7%)

132 (n=19)

44 (2.9%)

100 (n=32)

33 (2.2%)

5,277 (n=1,040)

912 (17%)

305 (5.8%)

527 (n=130)

176 (3.3%)

505 (n=98)

168 (3.2%)

Construction
Management
Water/Wastewater
Operators
TOTAL

*Excluding Outliers out 2 Standard Deviations

Table B-14. Extrapolated Combined Regional Openings
Current
Estimated
Employment

Estimated 3YR
Openings due to
Growth

Estimated 3YR Openings
due to Replacements
(Retirements + Turnover)

3YR Total
Estimated
Openings

Annual
Estimated
Openings

Civil

944 (n=302)

147 (16%)

231 (25%)

378

126

Surveying

569 (n=64)

39 (6.9%)

107 (19%)

146

49

Architectural

250 (n=55)

59 (24%)

62 (25%)

121

40

Environmental

588 (n=72)

84 (14%)

142 (24%)

226

75

Construction

1,428 (n=311)

416 (29%)

258 (18%)

674

225

Water/Wastewater
Operators

1,498 (n=236)

167 (11%)

232 (16%)

399

133

5,277 (n=1,040)

912 (17%)

1,032 (20%)

1,944

648

TOTAL

60

Appendix D - Data Limitations
The ability to generalize data from this survey was limited due to the quality of the sample frame.15 Specifically, this
research utilized a database of employers in a 13-county region that was obtained from InfoUSA (n=7,409). InfoUSA
is a market research company that compiles data from a variety of sources including Yellow Page directories, new
business filings, press releases, corporate websites, annual reports, and government data.16 Despite the large target
population, 1,955 contacts from this database (26.4%) needed to be excluded due to disconnected phone numbers,
non-business establishments, fax machines, and wrong numbers. Thus, the adjusted population size was
significantly smaller (5,454 companies; 73.6% of original population) than initially anticipated prior to beginning this
research. The high percentage of inaccurate business records made it difficult to determine the sample size needed
to obtain the necessary level of confidence (p=.05).
The fact that this research examined several different occupations resulted in the development of a lengthy and
complex survey instrument that most likely influenced survey attrition.17 The average time of completion for
respondents was 35-45 minutes. Despite offering incentives of $25-$100 for participation, respondents declined to
participate in this survey due to time constraints. In addition, potential participants were initially contacted by phone
to conduct screenings for qualifying criteria for participation in the study and were then emailed an online survey to
complete at their convenience. Future research will consider creating a survey that takes less time to complete (10 to
20 minutes) as well as conducting telephone surveys instead of solely relying upon follow up web-based surveys in
an effort to increase response counts.
Given that medium and large size firms are over represented in the survey’s response sample, the firm-level
employment mean used to extrapolate total regional employment may be slightly inflated leading to slightly inflated
overall employment levels. Given this overrepresentation, supplemental employment data from EMSI has been
provided for comparative purposes.
Data taken from the national IPEDS database is subject to limitations as outlined on the IPEDS website and may not
be inclusive of every CIP code relevant to the occupations listed in this document. Graduate data is self-reported into
IPEDS, and educational institutions may opt to input completion data under a CIP code not traditional to these
disciplines. Additionally, while care was taken to verify all Delaware Tech graduate completion data, verification of
all completion data from all colleges was not conducted. Programs designated as “pre-engineering” or “transfer”
programs were not included in this analysis and may be considered a limitation. Non-credit program completion
data is not available in IPEDS and is not available through any other formal, publicly-available reporting mechanism.
In addition, data taken from EMSI, the Bureau of Labor Statistics, and other secondary sources is subject to several
limitations as outlined within their datasets.
Although these limitations do not preclude the publication of this report, CIRWA has not generalized the study’s
survey findings beyond the sample population. While CIRWA did provide extrapolated estimates for hypothetical
purposes, we recommend careful consideration prior to making generalized statistical inferences based upon the
findings and conclusions of this labor market scan.

Kalton, G. H. 1983. Introduction to Survey Sampling. Newbury Park, CA: Sage.
InfoUSA. 2013. “About InfoUSA.” Accessed on: December 2, 2013. http://www.infousa.com/about-us/
17 Olsen, R. J. 2005. “The Problem of Respondent Attrition: Survey Methodology is Key.” Monthly Labor Review 2:63 – 70.
15
16

61

Appendix E – Study Contributors
Delaware Tech and the Center for Industry Research & Workforce Alignment would like to recognize and thank
the following individuals and companies for their contributions to this workforce research and their commitment
to helping connect Delawareans to jobs within the region:

Business/Organization
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Interviewee

City, State

ABHA Architects

Scott Lester, AIA, CCS, LEED AP

Wilmington, DE

Artesian Water

Mark Kondelis, Sr.

Milton, DE

Ashland Water Technologies

Lori Palmer

Wilmington, DE

Ashland Water Technologies

Tom Bernard

Wilmington, DE

Bancroft Construction Company

Bart Nave, LEED AP

Wilmington, DE

Becker Morgan Group, Inc.

Christopher Weeks

Dover, DE

Brightfields, Inc.

Marion Young, PE

Wilmington, DE

Davis, Bowen, Friedel, Inc.

Mike Wheedleton, AIA

Milford, DE

Davis, Bowen, Friedel, Inc.

W. Zachary Crouch, PE

Milford, DE

DCI Architects

Joe Chickadel, AIA

Wilmington, DE

DNREC Division of Water

Glenn Davis

Dover, DE

DelDOT South Division

Jason McCluskey, PE

Georgetown, DE

Duffield Associates

Jeffrey Bross, PE

Wilmington, DE

Landmark Science & Engineering

Ted C. Williams, PE, FACEC,
ExecEng

New Castle DE

McCormick-Taylor

Lori Wesolek

Philadelphia, PA

Skanska USA Building, Inc.

Lyle Frederick

Blue Bell, PA

Whiting-Turner Contracting Company

Joshua R. George

Newark, DE
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